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PREFACE. 


The  leading  idea  in  the  preparation  of  this  work  has  been  to  make  it  pre- 
eminently serviceable  to  the  practising  physician.  It  is  not  intended  to  take  the 
place  of  treatises  on  materia  medica  or  on  pharmacy ;  hence,  as  regards  the  phys- 
ical properties  of  drugs,  their  mineralogical,  chemical,  botanical,  or  zoological 
relations,  etc.,  the  endeavour  has  been  to  set  down  only  so  much  as  is  of  direct 
bearing  on  the  use  of  those  drugs  in  medical  practice  or  on  the  management  of 
poisoning  due  to  them.  Even  accounts  of  the  physiological  actions  of  drugs  are 
condensed,  for  much  of  what  the  experimental  pharmacologist  justly  looks  upon 
as  essential  to  the  prosecution  of  his  studies  is  useless  and  clogging  superfluity 
to  the  physician  in  his  daily  work  of  treating  the  sick.  For  the  same  reason, 
profusion  of  references  to  literature  has  been  avoided,  although  at  the  same  time 
it  is  believed  that  due  credit  has  been  given  as  to  sources  of  information. 

The  "  therapeutic  nihilism  "  that  but  a  few  years  ago  was  justly  deplored  by 
Professor  Bartholow  has  been  succeeded  by  a  wave  of  over-activity  for  which  it  is 
not  difficult  to  account.  We  have  now  to  master  the  task  of  judiciously  employ- 
ing remedial  agencies  many  of  which  are  new  ;  for  this  purpose  we  require  the 
frequent  appearance  of  trustworthy  records  of  what  has  been  accomplished  with 
these  novel  agents,  for  in  no  other  way  can  the  individual  practitioner  keep  pace 
with  the  progress  of  therapeutics.  He  who  presents  to  the  medical  profession 
books  purporting,  as  this  one  does,  to  contain  only  such  positive  statements  about 
remedial  agents  as  rest  upon  what  seems  to  be  a  substantial  basis — he  who  does 
that  undertakes  a  work  of  no  little  responsibility.  In  the  present  instance  the 
editor  has  been  favoured  with  the  collaboration  of  a  number  of  writers  whose 
teachings  are  known  and  respected.  As  this  first  volume  goes  to  the  press,  it  is 
with  sorrow  that  he  has  to  speak  of  the  untimely  death  of  two  of  them,  the  late 
Dr.  Edward  E.  Palmer,  of  Louisville,  and  the  late  Dr.  Benjamin  F.  Westbrook, 
of  Brooklyn,  both  of  whom  had  done  important  work  on  the  book. 

In  such  a  book  as  this,  written  by  various  authors,  there  is  necessarily  some 
overlapping  in  the  treatment  of  certain  topics  ;  that  is  to  say,  one  author  treats 
of  a  certain  drug,  but  another,  writing  on  a  different  theme,  finds  occasion  to 
mention  the  drug  assigned  to  the  first  one  as  a  subject.  If  this  resulted  only  in 
repetition,  it  might  be  considered  a  defect.  But  that  is  not  the  case  ;  two  or 
more  writers  on  such  a  subject  as  therapeutics  are  not  likely  to  inculcate  exactly 
the  same  thing,  except  as  to  mere  commonplaces.  Indeed,  the  exposition  of  a 
topic  by  more  than  one  author  is  recognised  as  one  of  the  best  ways  for  getting 
at  the  truth ;  the  subject  is  treated  of  from  more  than  one  point  of  view,  and 
additional  light  is  thrown  upon  it. 

There  are  many  drugs  that  it  has  not  seemed  necessary  to  mention  in  this 
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book — some,  because  they  have  fallen  into  almost  absolute  disuse  and  are  now  of 
historical  interest  only  ;  others,  because  they  are  used  only  in  far  distant  coun- 
tries, often  by  peoples  not  more  than  semi-civilized,  and  are  rarely  if  ever  met 
with  in  the  markets  of  Europe  and  North  America ;  still  others,  because  they 
have  been  so  recently  brought  forward  that  too  little  is  known  of  them  to  war- 
rant a  writer  in  making  definite  statements  concerning  them.  There  is  another 
class  that  may  be  called  catchpenny  products,  put  upon  the  market  by  persons  of 
business  enterprise  without  an  excess  of  scrupulousness  and  wafted  into  a  certain 
vogue — temporary  and  inglorious — by  men  who,  while  professing  to  write  for  the 
advancement  of  medicine,  are  really  in  the  proprietors'  pay,  directly  or  indirectly. 
This  class  is  to  be  carefully  distinguished  from  those  proprietary  preparations 
that  are  really  valuable,  that  are  produced  by  careful  and  honourable  makers, 
and  that  are  in  actual  use  by  practitioners  of  high  attainments  and  known  pro- 
bity. Many  of  these  preparations  are  used  almost  daily  by  every  practising  phy- 
sician, and  there  is  hardly  an  issue  of  any  of  the  most  reputable  medical  journals 
in  which  more  or  less  space  is  not  devoted  to  them.  They  can  not  be  ignored 
and  they  ought  not  to  be.  But  there  is  a  sort  of  neutral  ground,  so  to  speak, 
between  these  established  proprietary  preparations  and  those  worthless  and  per- 
haps fraudulent  productions  to  which  allusion  has  been  made.  This  neutral 
ground  is  occupied  by  products  that  have  been  but  a  short  time  in  the  market, 
and  have  not  been  subjected  to  sufficient  investigation  by  competent  persons  to 
render  it  safe  to  make  statements  of  any  practical  value  with  regard  to  them. 
Often  it  is  impossible  at  first  to  tell  whether  they  are  in  the  hands  of  designing 
and  untrustworthy  men  or  whether  their  introduction  proceeds  from  individuals 
of  laudable  intentions  and  possessed  of  the  knowledge  necessary  to  enable  them 
to  test  new  drugs  adequately.  It  is  an  almost  weekly  occurrence  for  a  new  coal- 
tar  derivative,  for  example,  or  an  old  compound  under  a  new  name,  to  be  brought 
out  as  a  remedy  that,  in  the  hands  of  some  physician  in  a  distant  country,  has, 
according  to  the  early  published  accounts  that  reach  us,  produced  wonderful 
results  in  the  cure  or  mitigation  of  some  disease ;  and  these  accounts  almost 
always  include  an  assurance  that  the  drug  is  "  non-poisonous."  In  short,  the 
literature  of  that  drug  is  in  the  florid  stage  ;  it  may  take  its  place  in  the  recog- 
nised materia  medica ;  it  may,  "  non-poisonous  "  as  it  has  been  proclaimed  to  be, 
shortly  prove  fatal  when  used  in  doses  well  within  those  employed  by  its  intro- 
ducer, and  come  to  be  looked  upon  as  too  dangerous  to  be  adopted ;  or  it  may 
simply  fall  into  disuse  because  further  trial  of  it  does  not  reveal  to  others  the 
virtues  ascribed  to  it  by  him  who  first  brought  it  into  notice.  In  this  work  the 
endeavour  has  been  made  to  keep  these  considerations  constantly  in  mind,  and 
not  to  be  hasty  in  promulgating  statements  that,  although  they  appear  well 
founded,  may  turn  out  to  be  erroneous. 

The  editor's  main  work  in  the  preparation  of  this  book,  besides  that  of  plan- 
ning it  and  selecting  the  authors,  has  been  to  furnish  the  minor  articles,  together 
with  some  paragraphs  or  sections,  distinguished  by  being  inclosed  in  brackets, 
interpolated  into  the  signed  articles.  These  additional  passages  include  sum- 
maries of  observations  that  have  appeared  since  the  original  articles  were  written. 
In  his  part  of  the  work  the  editor  has  resorted  freely  to  current  literature,  and 
he  wishes  to  mention  in  particular  the  aid  he  has  derived  from  the  United  States 
Dispensatory,  from  the  National  Dispensatory,  from  Eulenburg's  Real-Encyclo- 
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pddie  der  gesammten  Heilhunde  and  his  EncyelopMiscTie  JahrMcher  der  ge- 
sammten  Heilkimde,  from  Geissler  and  MoUer's  Real-Encyclopddie  der  gesammten 
Pharmacie,  from  the  Squibbs'  Ephemeris  of  Materia  Medica,  etc.,  from  Cerna's 
Notes  on  the  Newer  Remedies,  from  Bocquillon- Limousin's  Formulaire  des  me- 
dicaments nouveauz,  from  Soulier's  Memento  formulaire  des  medicaments  nou- 
veaux,  and  from  Husemann's  Handiuch  der  Arzuneimittellehre. 

Great  care  has  been  taken  to  make  the  Index  of  Diseases,  etc.,  full  and  spe- 
cific ;  and,  notwithstanding  the  alphabetical  arrangement  of  headings  in  the 
body  of  the  work,  it  has  been  thought  best  to  add  an  index  of  remedies,  for  the 
reason  that  drugs  are  often  mentioned  under  other  headings  than  their  own 
names. 

New  York,  March  10,  1896. 
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A.  B.  C.  BALSAM 
ACETALDEHYDB 


A.  B.  C.  BALSAM. — Unguentum  elemi. 

A.  B.  C.  OINTMENT  or  SALVE.— The 
unguentum  flavum  of  the  Ger.  Ph.,  1st  ed. 

ABELMOSCHXJS.— A  genus  of  malva- 
ceous  plants.  Abelmoschus  (or  Hibiscus)  es- 
cuUntus  furnishes  okra  pods,  and  demulcent 
poultices  are  made  from  the  root.  A  paste 
and  a  syrup  made  from  the  seeds  (which 
are  distinguished  from  those  of  Abelmoschus 
moschatus,  musk  seeds,  by  being  odourless  and 
unstriped)  are  used  like  similar  preparations 
of  marsh  mallow. 

ABIES. — A  genus  of  the  ConifercB  (sub- 
order AbietinecE)  including  the  fir  trees.  Abies 
halsamea  furnishes  Canada  balsam.  Abies 
communis  (or  excelsa),  the  Norway  spruce, 
yields  Burgundy  pitch.  Abies  pectinata  (or 
picea),  the  European  silver  fir,  furnishes  Strass- 
burg  turpentine. 

ABLUENTS.— See  Dbtbegents. 

ABORTIEACIENTS,  ABORTIVES.- 
Certain  drugs  (chiefly  ergot,  tansy,  and  savin) 
are  reputed  to  have  the  property  of  causing 
abortion.  Their  use  for  such  a  purpose  has 
no  place  in  medicine. 

ABRTJS    PRECATORIUS.— See   Jequi- 

RITY. 

ABSINTHIUM  [U.  S.^—Herba  absin- 
thii,  grande  absinthe,  aluyne  (Fr.  Cod.) ;  the 
leaves  and  tops  of  Artemisia  Absinthium, 
wormwood ;  a  stomachic  tonic,  formerly  used 
as  an  anthelrainthio,  now  little  used  for  any 
purpose.  An  infusion  of  an  ounce  in  a  pint  of 
water  may  be  drank  freely.  A  volatile  oil  dis- 
tilled from  the  drug  (oleum  absinthii  [Ger.  Ph.], 
huile  volatile  d'absinthe  [Pr.  Cod.])  has  been 
used  internally  as  an  antispasmodic,  in  doses 
of  a  drop  or  two,  and  locally  as  an  analgetic. 
In  large  doses  the  oil  produces  epileptoid  con- 
vulsions, coma,  and  death. 

ABSORBENTS  are  drugs  which  act  by 
absorbing  (sometimes  by  neutralizing)  delete- 
rious gases  or  liquids,  also  those  which  pro- 
mote the  absorption  of  exudates,  etc.  Cf. 
Antacids  and  Sorbefaoients. 

ABSTERGENTS,     ABSTERSIVES.— 

See  Detergents. 

ACACIA  [U.  S.]. — Gum  arable;   the  aca- 
cim  gummi  of  the  Br.  and  Austr.  Ph's ;  the 
gummi  arabicum  of  the  Ger.  Ph. ;  the  gomme 
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arabique  of  the  Pr.  Cod. ;  a  clear,  whitish  gum 
that  exudes  from  various  species  of  trees  of 
the  genus  Acacia  (of  the  Leguminosm,  subor- 
der Mimosece),  especially  Acacia  Senegal.  Gum 
arable  dissolves  readily  in  cold  water,  and,  so 
dissolved,  is  used  as  a  demulcent.  It  has  been 
considered  somewhat  nutritive.  The  mucilago 
acacia,  of  the  U.  S.  Ph.  is  a  solution  of  340 
parts  of  gum  arable  in  enough  water  to  make 
1,000  parts  by  weight ;  this,  mixed  with  three 
times  its  bulk  of  syrup,  constitutes  the  syrupua 
acacice  of  the  U.  S.  Ph.  The  mucilago  acacice 
of  the  Br.  Ph.  is  a  solution  of  2  parts  of  gum 
arable  in  3  of  distilled  water. 

A.  C.  E.  MIXTURE.— A  mixture  of  alco- 
hol, chloroform,  and  ether ;  so  called  from  the 
initial  letters  of  the  names  of  its  ingredients. 
In  the  United  States,  where  such  a  mixture  is 
much  used  as  an  anssthetic,  the  proportions 
are  generally  1  part  of  alcohol,  3  parts  of  chlo- 
roform, and  3  parts  of  ether,  by  bulk.  It  is 
esteemed  safer  tnan  chloroform  alone  and  more 
agreeable  and  speedy  in  its  action  than  ether 
alone.  The  alcohol  is  added  with  the  view  of 
promoting  the  intimate  blending  of  the  chlo- 
roform and  ether. 

ACETAL. — The  acetals  are  formed  by  the 
action  of  an  alcohol  on  a  nascent  aldehyde. 
Ordinary  acetal,  diethylacetal,  CH8CH(CjHiiO)a, 
is  a  thin,  colourless,  volatile  liquid,  of  agreeable 
odour  and  taste,  which  contributes  prominently 
to  the  flavour  and  bouquet  of  old  wines.  It  dis- 
solves readily  in  all  proportions  in  alcohol  and 
in  ether,  and  in  eighteen  times  its  volume  of 
water.  By  oxidation,  to  which  it  is  prone 
when  exposed  to  the  air,  it  is  transformed  into 
aldehyde,  and  then  into  acetic  acid.  Acetal  is 
a  hypnotic  closely  resembling  chloral  in  its 
action,  but  much  less  powerful,  regarded  as 
especially  suitable  in  cases  of  mental  or  emo- 
tional disturbance.  The  dose  is  from  a  drachm 
to  a  drachm  and  a  half,  in  water  or  wine. 

Dimethylacetal,  CHsCH(CHsO)2,  has  the 
same  medicinal  properties,  but  is  still  feebler, 
so  that  the  dose  is  twice  as  large  as  that  of 
ordinary  acetal.  A  mixture  of  two  volumes  of 
dimethylacetal  with  one  volume  of  diethyl- 
acetal has  been  recommended  as  an  anesthetic 
less  apt  to  enfeeble  the  heart  than  chloroform. 
Acetal  may  be  detected  in  the  breath  for  sev- 
eral hours  after  its  administration. 

ACETALCEHTSE.— See  Aldehyde. 


ACETANILIDE 


ACETANlIiIDE,  phenylaeetamide,  CeHj- 
NH.CsHsO,  the  acetanilidum  of  the  pharma- 
copoeias, is  known  also  under  the  proprietary 
name  "  antifebrine."  It  is  an  aoetal  derivative 
of  aniline,  and  appears  as  white,  shining,  mi- 
caceous, crystalline  laminse,  or  a  crystalline 
powder,  odourless,  having  a  faintly  burning 
taste,  and  permanent  in  the  air.  Should  aoet- 
anilide  give  a  reddish-orange  precipitate  with 
sodium  hypobromite,  it  contains  aniline  and 
should  be  rejected. 

Given  to  a  healthy  adult,  in  a  dose  of  from 
5  to  10  grains,  it  produces  usually  no  effect. 
A  repetition  of  the  dose  commonly  results  in 
somnolence,  and  at  times  malaise,  a  weaken- 
ing of  cardiac  force,  and  slight  cyanosis,  espe- 
cially of  the  face  and  extremities.  In  the  ab- 
sence of  fever  no  fall  of  temperature  results. 

Given  in  the  presence  of  pyrexia  and  in 
therapeutic  doses  there  usually  occurs  a  marked 
fall  of  temperature,  which  usually  begins  with- 
in one  or  two  hours,  soon  reaches  its  maximum, 
and  lasts  even  to  eight  or  ten  hours.  Co- 
incident with  the  fall  in  temperature  is  a 
reduction  of  the  pulse  rate  and  force,  with 
a  disappearance  of  other  febrile  symptoms. 
Sweating  frequently  accompanies  the  fall  in 
temperature,  but  is  apt  to  be  less  than  that 
caused  by  antipyrine.  That  the  fall  in  tem- 
perature is  not  dependent  upon  the  sweating  is 
proved  by  the  fact  that  the  antipyretic  effect 
of  the  drug  is  no  less  marked  even  in  the 
absence  of  sweating.  This  action  of  acetani- 
lide  in  causing  reduction  of  temperature  is 
not  thoroughly  understood,  but  it  is  believed 
to  act  mainly  by  diminishing  heat  production, 
and  also,  though  to  a  lesser  degree,  by  in- 
creasing heat  dissipation.  Though  a  fall  of 
temperature  follows  the  administration  of  a 
therapeutic  dose  of  the  drug  in  the  vast  ma- 
jority of  cases,  the  rule  is  not  invariable,  and 
•  an  occasional  failure  of  any  antipyretic  efEect 
marks  the  capricious  nature  of  acetanilide. 

While  the  antipyretic  dose  of  acetanilide  is 
usually  about  4  grains,  much  larger  doses 
have  been  given  with  no  ill  effect,  even  to 
100  grains  in  twenty-four  hours ;  moreover, 
a  single  dose  of  1  drachm  has  been  well  borne 
by  a  healthy  subject.  Ill  effects  often  follow 
the  larger  doses,  however,  and  10  grains  is 
scarcely  a  safe  dose  for  routine  administra- 
tion; indeed,  serious  symptoms  are  sometimes 
seen  after  an  ordinary  therapeutic  dose,  though 
in  this  respect  the  unreliability  of  acetanilide 
does  not  approach  that  of  antipyrine.  Of  ad- 
verse symptoms  following  the  administration 
of  acetanilide,  the  most  common  is  a  slight 
cyanosis  which  in  itself  is  seldom  of  gravity. 
Weakening  of  the  cardiac  force  and  of  the  ra- 
dial pulse  is,  however,  a  more  serious  occur- 
rence which  not  very  uncommonly  appears  to 
some  extent.  The  appearance  of  an  eruption 
from  the  giving  of  acetanilide  is  exceedingly 
rare,  though  not  unknown ;  vomiting,  too,  may 
occur,  but  is  comparatively  rare.  In  a  few 
cases  collapse  has  been  seen  coincident  with  the 
fall  in  temperature,  but  it  is  by  no  means  so  com- 
mon as  after  the  administration  of  antipyrine. 
Since  acetanilide  is  practically  insoluble  in  wa- 
ter, it  should  be  given  in  alcoholic  solution  or, 


better  still,  in  powder,  capsule,  or  tablet.  Its 
therapeutic  dose  is  from  3  to  8  grains. 

Poisoning  by  acetanilide  is  marked  by  pros- 
tration, cyanosis,  sweating,  cold  extremities, 
shallow  and  feeble  respiration,  dilated  pupils, 
and  weak  heart  action,  which  may  be  rapid, 
slow,  or  irregular.  Death  takes  place  in  fatal 
cases  from  cardiac  paralysis.  Unconsciousness 
may  occur,  but  in  many  cases  it  is  absent  al- 
most to  the  time  of  death.  The  depression  of 
the  circulation  following  the  administration  of 
acetanilide  is  far  more  likely  to  occur  if  the 
patient  remains  in  the  erect  attitude.  It  is  far 
wiser,  therefore,  for  him  to  lie  down.  The 
treatment  in  cases  of  poisoning  is  by  active 
stimulation  with  the  application  of  heat  ex- 
ternally and  the  inhalation  of  oxygen. 

As  a  result  of  the  continued  administration 
of  acetanilide,  there  may  occur  in  man  anaemia, 
with  congestion  of  the  liver,  kidneys,  and  spleen. 
That  such  congestions  will  result  in  degenera- 
tion is  probable,  and  experiments  on  animals 
show  that  the  continued  use  of  acetanilide  in 
large  doses  is  the  direct  cause  of  fatty  degen- 
eration of  the  heart,  liver,  and  kidneys. 

The  therapeutic  value  of  acetanilide  depends 
upon  its  properties  of  reducing  febrile  tem- 
perature, preventing  spasm,  and  relieving  pain ; 
and  though  for  some  time  after  its  introduc- 
tion its  antipyretic  action  was  prominently  con- 
sidered to  the  underrating  and  almost  to  the 
ignoring  of  its  other  powers,  more  extended  use 
of  the  drug  and  more  deliberate  consideration 
have  resulted  in  making  known  its  other  prop- 
erties, which  are  in  reality  the  more  valuable. 

The  impression,  unfortunately  deep-rooted, 
that  fever  is  an  enemy  to  be  met  and  vigor- 
ously attacked  whensoever  and  wheresoever  it 
makes  its  appearance,  has  been  the  cause  of 
innumerable  therapeutic  blunders  and  of  in- 
calculable harm.  Unfortunate  indeed  was  this 
belief  previous  to  the  introduction  of  the  mod- 
ern antipyretic  drugs,  but  with  their  appear- 
ance the  situation  became  doubly  serious,  for 
there  were  then  put  into  the  hands  of  the 
prejudiced  and  the  indiscreet  the  weapons 
wherewith  the  supposed  enemy  might  be  at- 
tacked, but  weapons  which,  unwisely  used,  be- 
came the  most  dangerous  of  instruments.  In 
their  eagerness  to  drive  away  the  fever  many 
were  quite  regardless  of  the  fact  that  a  mod- 
erate rise  of  temperature  lasting  for  a  limited 
time  was  in  itself  comparatively  harmless,  and 
therefore  they  hastened  to  remove  this  eleva- 
tion of  temperature  by  the  administration  of 
drugs  which  in  themselves  were  not  harmless, 
and  thereby  they  substituted  a  frequently  posi- 
tive harm  for  an  often  unimportant  symptom. 
Among  the  drugs  so  misused  was  acetanilide, 
and,  though  probably  the  cause  of  less  mischief 
than  antipyrine,  primarily  because  it  is  a  less 
dangerous  drug,  but  mainly  because  the  previ- 
ous appearance  of  antipyrine  had  been  produc- 
tive of  the  wisdom  learned  by  experience,  yet 
its  indiscriminate  use  resulted  not  seldom  in 
repeated  sweating  and  consequent  exhaustion, 
cyanosis,  enfeebled  circulation,  and,  in  some 
cases,  collapse  and  death. 

The  correction  of  these  errors  is  due  to  three 
things :  First,  the  introduction  of  hydrotherapy 
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into  general  use  as  a  means  of  treating  fever 
and  its  symptoms,  whereby  a  relatively  harm- 
less procedure  was  substituted  for  dangerous 
drugs ;  second,  a  realization  of  the  dangerous 
properties  possessed  by  the  so-called  antipy- 
retic drugs;  and  third,  and  more  important 
than  all,  the  appreciation  that  fever  in  itself  is 
not  necessarily  a  dangerous  symptom  unless 
excessive,  and  therefore  does  not  call  for  re- 
moval unless  it  is  an  evident  cause  of  harm. 

In  typhoid  fever  acetanilide  has  been  and 
still  is  much  used,  but  its  employment  in  this 
disease,  except  for  the  purpose  of  reducing 
temperature  unusually  and  temporarily  high, 
is  not  to  be  recommended,  for  the  very  nature 
of  the  disease,  which  is  prolonged,  exhausting, 
and  generally  adynamic,  should  prohibit  the 
use  of  a  drug  which  in  continued  employment 
constantly  tends  to  the  depression  of  the  vital 
forces  without  possessing  any  compensating 
good  effect  on  the  disease  process.  Moreover, 
we  have  in  our  possession  in  hydrotherapy  a 
means  of  treating  the  asthenic  fevers  which,  so 
far  from  depressing  and  exhausting,  is  a  stimu- 
lant and  a  tonic. 

In  pulmonary  phthisis  acetanilide  has  been 
much  employed  to  prevent  the  afternoon  rise 
of  temperature.  For  this  purpose  it  has  usu- 
ally been  given  in  doses  of  from  2  to  4  grains, 
late  each  afternoon.  That  it  does  often  prevent 
the  occurrence  of  this  rise  of  temperature  is 
undoubtedly  true,  and  by  many  this  applica- 
tion of  the  drug  is  considered  of  great  value; 
but  the  sweating  so  often  resulting  from  the 
use  of  the  drug  is  too  great  a  price  to  pay  for 
the  slight  benefit  obtained  in  a  disease  where 
sweating  and  the  exhaustion  resulting  from  it 
are  usually  present  and  are  among  the  worst  of 
symptoms.  Moreover,  the  tendency  the  drug 
has  to  cause  cyanosis  is  especially  prominent  in 
phthisis.  The  objections  to  its  use  in  typhoid 
fever  apply  with  even  more  force  to  its  use  in 
phthisis,  both  from  the  longer  course  of  the  dis- 
ease and  from  its  even  more  asthenic  character. 

In  epidemic  influenza,  on  the  other  hand,  its 
use  is  often  of  great  value,  less,  however,  on 
account  of  its  antipyretic  effect  than  on  ac- 
count of  its  power  to  relieve  the  neuralgic 
pains  which  so  often  accompany  grippe. 

The  use  of  acetanilide  as  an  antipyretic, 
then,  should  be  confined  to  those  fevers  of  a 
dynamic  type  in  which  the  patient  is  otherwise 
strong,  in  which  circulatory  disease  is  absent, 
in  which  the  temperature  is  high  and  from 
that  height  itself  is  obviously  doing  the  pa- 
tient harm,  and  in  which  the  duration  of  the 
disease  is  a  limited  one.  In  such  cases  and 
when  a  prompt  reduction  of  temperature  is  of 
immediate  importance,  the  occasional  adminis- 
tration of  acetanilide  in  doses  of  from  2  to  4 
grains  is  often  of  great  service.  Its  use  in  all 
adynamic  conditions  is,  on  the  other  hand,  di- 
rectly contra-indicated,  as  tending  to  depress 
and  to  lower  the  strength  and  resisting  power 
of  the  patient  and  potently  to  contribute  to  his 
exhaustion. 

By  far  the  most  valuable  application  of  acet- 
anilide is  in  the  relief  of  pain.  Thus,  in  all 
febrile  diseases  associated  with  headache  and 
body  pains,  as  especially  noted  in  epidemic  in- 


fluenza, and  where  no  contra-indication  exists, 
its  use  is  of  great  service. 

In  ordinary  headache,  from  whatever  cause, 
it  will  generally  relieve  the  pain,  though,  un- 
less the  headache  is  of  purely  nervous  origin, 
its  action  is  seldom  curative. 

In  migraine  it  is  frequently  of  service,  and 
though  many  authorities  hold  it  less  valuable 
than  antipyrine  in  the  treatment  of  this  con- 
dition, yet  the  far  greater  safety  of  its  employ- 
ment, together  with  its  general  efficiency,  ren- 
ders its  use  to  be  highly  recommended. 

In  neuritis  it  is  one  of  the  most  valuable 
drugs  we  possess,  and  by  many  is  regarded  as 
almost  a  specific,  so  constant  and  so  valuable 
is  its  action.  This  action  is  especially  appar- 
ent in  the  treatment  of  sciatica,  which  mod- 
ern investigation  has  placed  in  the  class  of 
neuritis  rather  than  in  that  of  true  neuralgia. 
Though  its  action  in  this  obstinate  affection 
can  not  be  considered  as  constant,  yet  it  fre- 
quently is  of  the  greatest  service,  both  reliev- 
ing and  curing  cases  in  which  many  other 
remedies  have  failed. 

In  optic  neuritis  with  pain  it  is  said  not  only 
to  relieve  the  pain,  but  to  be  the  direct  cause 
of  lessening  the  inflammation  which  causes  it. 

In  neuralgia  it  probably  has  its  most  valu- 
able application,  and  though  its  employment 
here  is  to  be  regarded  as  symptomatic,  so  that 
other  treatment  appropriate  to  the  cause  of 
the  pain  must  also  be  employed,  yet  its  power 
to  i-elieve  is  so  marked  and  its  action  so  prompt 
as  to  render  it  of  the  greatest  usefulness. 
Though  its  use  in  neuralgia  is  in  most  cases 
merely  symptomatic,  yet  this  can  not  be  said 
of  all,  for  in  some  cases  its  action  would  seem 
to  be  directly  curative,  and  especially  in  those 
due  apparently  to  exposure  to  cold  and  to  wet. 

In  facial  neuralgia  particularly  is  its  action 
seen  at  its  best.  In  ordinary  cases  of  neural- 
gia its  dose  should  be  from  3  to  5  grains  three 
times  a  day. 

In  myalgia,  too,  acetanilide  is  of  great  serv- 
ice, ranking  with  phenaoetine  and  geisemium, 
and,  from  its  greater  safety,  above  antipyrine. 
Its  action  in  such  cases  is  usually  prompt,  both 
in  relieving  the  pain  and  later  in  curing  the 
disease.  The  appropriate  dose  for  such  cases 
is  from  3  to  5  grains  three  times  a  day. 

In  herpes  zoster  it  promptly  relieves  the 
neuralgic  pain  associated  with  the  condition, 
but  upon  the  cutaneous  eruption  it  exerts  no 
influence.  Its  dose  in  such  cases  is  the  same 
as  that  employed  for  ordinary  neuralgia. 

O astral gia  is  at  times  benefited  by  the  ad- 
ministration of  acetanilide,  but  in  such  cases 
its  action  to  relieve  is  not  to  be  depended  upon, 
and  it  does  not  exert  any  curative  power  upon 
the  conditions  causing  the  pain. 

The  condition  in  which  the  action  of  acet- 
anilide is  perhaps  as  valuable  and  as  indispen- 
sable as  in  any  other  is  seen  in  the  lightning 
pains  associated  with  locomotor  ataxia.  In 
relieving  the  suffering  caused  by  these  pains 
acetanilide  is  probably  more  reliable,  safer, 
and  more  thoroughly  eflSoient  than  any  other 
drug  we  possess.  In  the  crises  of  tabes,  too, 
its  action  is  often  most  beneficial,  and  the  re- 
lief it  affords  most  marked. 
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In  some  oases  of  rheumatism,  and  especially 
in  those  in  whioh  pain  is  a  marked  feature, 
acetanilide  acts  not  only  to  relieve  the  suffer- 
ing, but  even  to  cure  the  disease.  Indeed,  at 
times  it  succeeds  in  curing  cases  of  rheuma- 
tism in  which  the  salicylates  have  failed  to  be 
of  use,  and  though  in  no  way  a  substitute  for 
the  salicylates,  and,  as  a  rule,  showing  its  bene- 
fit in  the  rheumatic  by  relieving  pain  and  low- 
ering temperature,  yet  its  curative  action  is  by 
no  means  to  be  forgotten  or  ignored.  In  such 
cases  of  rheumatism  the  proper  dose  is  from 
4  to  6  grains  three  times  a  day. 

The  opinion  held  by  many  that  acetanilide 
is  inferior  to  antlpyrine  as  an  analgetic  is 
probably  true,  though  its  inferiority  is  so  slight 
as  to  be  more  than  compensated  for  when  we 
remember  the  marked  advantages  which  it  pos- 
sesses over  antipyrine.  Thus,  the  size  of  its 
dose,  its  freedom  from  taste,  with  the  conse- 
quently greater  ease  of  administration,  are  in 
marked  contrast  with  the  properties  possessed 
by  antipyrine.  Greater,  however,  than  these 
and,  even  without  them,  sufficient  to  prove  its 
superiority  is  its  infinitely  greater  freedom  from 
untoward  effects. 

A  marked  advantage  which  acetanilide  in 
common  with  others  of  its  class  possesses  over 
other  analgetics,  and  a  consideration  of  the 
greatest  importance  when  a  drug  is  to  be  used 
with  considerable  frequency,  is  the  absence  of 
the  danger  of  acquiring  a  habit  from  its  use. 

Though  the  relief  of  neuralgic  pain  is  the 
action  by  whioh  acetanilide  shows  its  most 
marked  effectiveness,  it  is  often  of  value,  too, 
in  conditions  of  spasm,  tremor,  and  reflex  ir- 
ritability, and  though  in  almost  all  the  condi- 
tions to'  be  mentioned  we  have  other  drugs 
which  possess  more  reliable  and  constant  cura- 
tive properties,  its  use  when  a  substitute  is 
necessary  will  often  prove. of  great  value.  Thus 
in  some  cases  it  will  be  of  use  in  relieving  the 
tremors  associated  with  multiple  sclerosis  of  the 
spinal  cord. 

In  chorea  it  not  infrequently  exerts  a  con- 
trolling influence  over  the  muscular  spasm, 
and,  though  by  no  means  a  specific  like  arsenic, 
and  therefore  not  to  be  held  as  a  substitute  for 
that  drug,  it  is  at  times  a  valuable  adjuvant. 

Acetanilide  has  been  recommended  as  an 
antispasmodic  in  asthma  and  in  whooping- 
cough,  and,  though  it  occasionally  exerts  some 
slight  beneficial  effect  in  these  conditions,  its 
action  is  certaiply  neither  constant  nor  relia- 
ble, and  its  use  for  such  cases  simply  represents 
the  constant  endeavour  of  therapeutists  to  find 
satisfactory  and  reliable  means  by  whioh  to 
combat  conditions  unusually  defiant  of  relief. 

Acetanilide  has  been  largely  used  in  the 
treatment  of  epilepsy,  and  though  opinion  is 
much  divided  and  markedly  contradictory  as 
to  its  value  in  this  condition,  there  seems  to 
be  no  doubt  that  it  does  exert  a  controlling 
influence  upon  the  attacks  by  no  means  incon- 
siderable. It  has  long  been  the  effort  of  neu- 
rologists to  find  a  means  of  treating  epilepsy 
which  would  not  be  in  itself  of  disadvantage 
and  in  certain  ways  of  harm  to  the  patient,  as 
the  bromides  are.  Such  a  place  it  was  hoped 
that  acetanilide  would  fill,  but  careful  experi- 


ment and  patient  employment  of  the  drug  have 
utterly  failed  to  demonstrate  a  usefulness  m 
any  way  approaching  that  of  the  bromides. 
Some  cases,  indeed,  are  relieved,  the  attacks 
being  made  less  frequent  and  less  severe,  but 
such  action  is  relatively  infrequent  as  com- 
pared with  that  of  the  bromides,  and  the  benefi- 
cial effects  of  the  drug  can  not  be  counted  upon. 
It  seems  probable,  however,  that  of  epileptics 
those  in  whom  plethora  is  present  and  those 
in  whom  the  attacks  are  diurnal  are  the  more 
benefited  by  the  administration  of  acetanilide. 

Acetanilide  has  been  given  as  a  hmmostatic 
to  check  epistaxis  and  haemoptysis,  but  of  suoh 
use  the  most  that  can  be  said  is  that  it  proba- 
bly does  little  harm. 

It  has  been  suggested  that  acetanilide  be 
used  in  lobar  pneumonia,  with  the  idea  that  in 
such  oases  it  will  not  only  act  as  an  antipy- 
retic, but  also  have  a  specific  and  curative  ac- 
tion upon  the  pathological  condition.  Of  this 
suggestion  little  need  be  said,  for  of  the  value 
of  acetanilide  so  employed  all  proof  is  want- 
ing. The  use  of  acetanilide  in  lobar  pneu- 
monia in  the  earliest  period  of  the  disease 
and  in  the  presence  of  high  temperature  and 
sthenic  symptoms  is  perhaps  justified,  though 
even  at  this  time  other  procedures  would  ap- 
pear safer ;  but,  apart  from  its  failure  of  spe- 
cific action,  it  would  certainly  appear  unwise 
to  employ  an  antipyretic  which  clearly  has 
a  depressing  effect  upon  the  circulation  in  a 
self-limited  disease  in  which  the  temperature 
is  seldom  a  dangerous  symptom,  but  in  which 
circulatory  failure  is  always  to  be  feared  and 
in  fatal  cases  is  the  usual  cause  of  death. 

As  a  local  application  acetanilide  has  been 
little  used,  and  such  use  as  it  has  had  has  not 
shown  it  to  be  possessed  of  qualities  of  any 
great  value.  As  a  dressing  for  chancre  and 
chancroid  it  has  proved  disappointing  and  in 
no  way  comparable  in  effect  to  iodoform,  iodol, 
or  black  wash.— Henry  A.  Griffin. 

ACETBROMANILIDE.— See  Bromacet- 

ANILIDE. 

ACETIC  ACID.— An  organic  acid,  CjEeOj, 
which  constitutes  the  acid  principle  of  vine- 
gar. It  is  most  commonly  employed  in  the 
form  of  vinegar,  which  is  one  of  the  sources 
from  which  it  is  obtained,  although  the  varie- 
ties derived  from  the  oxidation  of  alcohol 
and  from  crude  pyroligneous  acid  are  more 
commonly  met  with.  At  moderately  low  tem- 
peratures the  pure  acid  is  crystalline,  and  at 
somewhat  higher  temperatures  becomes  a  col- 
ourless, volatile  liquid  known  as  glacial  acetic 
acid.  Its  poisonous  effects  are  similar  to  those 
of  most  other  acids,  but  much  less  marked, 
great  irritation  of  the  mucous  membranes  with 
which  it  may  come  in  contact  being  the  rule 
rather  than  corrosion  or  destruction  of  them. 
The  symptoms  observed  in  cases  of  poisoning, 
which,  however,  are  very  rare,  are  pain  in  the 
throat  and  stomach,  nausea,  vomiting,  and 
purging.  Alkalies  and  demulcents  are  the 
proper  remedies  to  combat  these  conditions. 
A  too  prolonged  use  of  the  acid  is  followed  by 
impairment  of  the  digestion  and  by  other  ef- 
fects, which  will  be  described  under  Vinegar. 
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In  oases  of  poisoning  by  the  caustic  alhalies 
the  diluted  acid  can  be  used  as  an  antidote 
with  perfect  safety,  as  the  salts  it  forms  with 
them  are  unirritating  and,  as  a  rule,  cathartic. 
It  combines  with  most  of  the  bases  to  form  the 
acetates — salts  which  are  in  most  instances 
freely  soluble  in  water  and  easily  absorbed. 
The  acetates  of  the  alkaline  bases  are  diuretic, 
slightly  diaphoretic,  refrigerant,  and  in  con- 
siderable quantities  cathartic.  Like  nearly  all 
the  combinations  of  the  organic  acids  and  the 
alkaline  bases,  they  are  converted  into  carbo- 
nates during  the  process  of  absorption,  and 
hence  render  the  fluids  of  the  body  more  or 
less  alkaline.  The  acid  itself  enjoys  this  prop- 
erty to  a  slight  degree  on  ■  account  of  its  com- 
bining with  these  bases  within  the  body.  The 
glacial  acid,  applied  by  means  of  a  stick  or  a 
glass  rod,  is  employed  to  destroy  warts,  corns, 
condylomata,  and  fungous  growths.  The  crys- 
talline form  is  rarely  employed,  except  in  the 
preparation  of  so-called  "  smelling  salts,"  a 
favourite  combination  of  this  sort  being  one 
with  potassium  sulphate,  from  which  the  va- 

Eours  of  acetic  acid  are  slowly  evolved.  The  in- 
alation  of  acetic-acid  vapour  will  sometimes 
abort  an  incipient  cold,  relieve  headache,  and 
restore  consciousness  after  fainting.  The  di- 
luted form  is  mildly  astringent  and  hasmo- 
static,  relieves  itching  of  all  kinds,  and  is  an 
agreeable  addition  to  baths  in  hot  weather. 
For  the  latter  purpose  aromatic  vinegar  is  the 
form  in  which  it  is  very  generally  employed, 
but  caution  must  be  observed  that  when  me- 
tallic bath  tubs  are  used  the  solution  is  not  too 
strong  and  that  none  of  it  is  allowed  to  re- 
main in  the  tub  for  any  length  of  time,  as  it 
affects  metals  somewhat.  The  strong  acetic 
acids  of  the  diflierent  pharmacopoeias  all  con- 
tain about  one  third  of  the  pure  acid,  and  are 
rarely  used  except  as  caustics,  as  styptics,  and 
in  the  treatment  of  ringworm  and  pityriasis. 
The  dilute  acid  is  somewhat  stronger  than  or- 
dinary vinegar  (the  U.  S.  Ph.  orders  a  six-per- 
cent, solution  of  the  absolute  acid),  and  may 
be  substituted  for  it.  Acetic  acid  or  vinegar 
enters  into  a  number  of  of&cial  preparations, 
in  all  of  which  the  other  ingredients  are  the 
active  ones.  See  Chloracetic  Acid,  Dichlor- 
ACBTic  Acid,  Trichloracetic  Acid,  and  Vine- 
gar.— Russell  H.  Nevins. 

ACETIC  ALDEHYDE.— See  Aldehyde. 

ACETIC  ETHES.,  the  cether  aceticus  of 
the  pharmacopoeias,  ethyl  acetate,  CHaCO.OCa 
Hb,  is  a  colourless,  transparent,  fragrant  liquid, 
of  an  acetous  and  burning  taste,  prepared  by 
distilling  together,  according  to  the  Br.  Ph., 
32i  imp.  fl.  oz.  of  rectified  spirit,  32J  imp.  fl. 
oz.  of  sulphuric  acid,  and  40  oz.  (av.)  of  sodium 
acetate.  The  acid  and  the  alcohol  are  mixed 
slowly,  and  the  sodium  acetate  is  added  when 
the  mixture  has  become  cold ;  45  imp.  fl.  oz. 
are  distilled  off,  and  the  distillate  is  digested 
for  three  days  in  a  stoppered  bottle  with  6  oz. 
(av.)  of  freshly  dried  potassium  carbonate ;  the 
ethereal  liquid  is  then  separated  and  again  dis- 
tilled until  all  but  about  4  fl.  oz.  has  passed 
over.  The  product  is  to  be  kept  in  well-stop- 
pered bottles  in  a  cool  place.    It  is  inflam- 


mable, and  mixes  in  all  proportions  with  alco- 
hol and  with  ether.  Acetic  ether  has  been 
used  as  an  ancesthetic,  but  its  action  is  feeble. 
As  a  stimulant  and  antispasmodic,  it  may  be 
given  in  doses  of  from  5  to  20  drops,  well  di- 
luted with  water,  or  inhaled,  especially  in  cases 
of  faintness  or  threatening  collapse.  It  is  also 
used  externally,  with  friction,  for  the  relief  of 
rheumatic  pains. 

ACETONE,  pyroaoetic  ether  or  spirit,  CHj. 
CO.CHs,  is  a  colourless,  infliamraable  liquid,  of 
a  fragrant,  mintlike  odour  and  a  pungent, 
sweetish  taste,  prepared  by  the  dry  distillation 
of  an  acetate.  It  mixes  readily  with  water, 
alcohol,  ether,  chloroform,  or  volatile  or  fixed 
oils.  It  is  now  little  used  in  medicine,  but  was 
formerly  given  in  gout,  in  pulmonary  tuber- 
culosis, and  as  an  anthelminthic.  It  is  said  to 
be  feebly  antesthetic. 

ACETOPHENONE,  phenylmethyl  ketone, 
or  hypnone,  CbHb.CO.CHs,  is  prepared  by  the 
dry  distillation  of  a  mixture  of  calcium  benzoate 
and  acetate  and  subsequent  fractional  distilla- 
tion. It  is  a  colourless,  mobile,  pungent  liquid, 
of  a  disagreeable  odour,  insoluble  in  water,  solu- 
ble in  alcohol,  ether,  glycerin,  or  the  essential 
oils.  It  is  used  as  a  hypnotic  in  doses  of  1  to  5 
minims,  dissolved  in  oil  and  inclosed  in  capsules. 

ACETPHENETIDINE.— See  Phenacet- 

INE. 

ACETTJM. — Vinegar.  The  medicated  vine- 
gars, aceta  medieala,  the  acetoles  of  the  French, 
are  mostly  made  by  macerating  vegetable 
drugs  (rarely  animal  or  mineral  substances) 
in  vinegar  or,  better,  in  dilute  acetic  acid, 
percolating,  expressing,  and  filtering.  The 
more  important  of  them  will  be  mentioned 
in  the  article  on  Vinegar  or  \inder  the  names 
of  drugs  that  appear  in  their  titles. 

ACETUM  PYBOLIGNOSUM.— See  Py- 

ROLIGNEOUS  AciD. 

ACETYLALDEHYDE.— See  Aldehyde. 
ACETYLAMIDOBENZENE.—  See 

AOETANILIDE. 

ACETYLAMIDOPHEITOL.— A  colour- 
less, amorphous  substance,  C16H8NO4,  but 
slightly  soluble  in  water,  but  readily  soluble 
in  alcohol  or  strong  acetic  acid.  It  has  been 
used  as  an  antipyretic  in  capsules  containing 
from  3  to  8  grains  each. 

ACETYLAMIDOSALOIi.  —  This  com- 
pound, which  crystallizes  in  brilliant  lamellse, 
has  been  suggested  as  a  substitute  for  salol,  over 
which  it  is  said  to  have  the  advantage  of  not 
being  poisonous.  It  is  but  sparingly  soluble  in 
water,  but  dissolves  freely  in  alcohol  or  benzene. 

ACETYLMETHYL.— See  Acetone. 

ACETYLPHENYLHYDB.AZINE.     — 

See  Hydraoetin. 

ACETYLTANNIN,  or  tannigene,  is  de- 
scribed as  a  tannic-aoid  substitution  product 
of  hydroxyl  acting  somewhat  less  energetically 
as  an  astringent  than  tannin,  but  having  the  ad- 
vantage of  remaining  undissolved  in  the  stom- 
ach and  acting  only  on  the  intestine  when  ad- 
ministered by  the  mouth. 
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ACHILLEA. — Yarrow,  a  genus  of  the  An- 
themidece.  Achillea  MillefoTium  (the  entire 
plant)  is  mildly  aromatic,  astringent,  tonic,  and 
diaphoretic,  and  has  been  considered  emmena- 
gogue.  The  dose  of  an  infusion  of  1  oz.  in  1 
pint  of  hot  water  is  from  4  to  6  fl.  oz.  The 
expressed  juice  has  been  used  in  doses  of  from 
1  to  3  fl.  oz.,  three  times  a  day.  Achillein,  a 
bitter  principle  obtained  from  the  plant,  is 
said  to  have  caused  irregularity  of  the  pulse. 
Achillea  nobilis  is  sometimes  used  instead  of 
Achillea  Millefolium. 

ACIDS. — The  acids  whose  action  depends 
upon  their  inherent  properties  rather  than 
those  of  the  bases  from  which  they  are  derived 
are  the  mineral  acids,  hydrochloric,  nitric,  ni- 
trous, nitrohydroohloric,  sulphuric,  and,  to  a 
certain  extent,  phosphoric,  and  the  vegetable 
acids,  acetic,  citric,  and  tartaric. 

The  mineral  acids  all  have  a  strong  affinity 
for  water,  and  consequently  are  corrosive  and 
destructive  to  animal  tissues  and  are  used  as 
caustics,  more  especially  nitric  and  sulphuric 
acids.  (Cf.  Caustics.)  When  freely  diluted 
they  relieve  the  itching  of  urticaria  .and  other 
forms  of  pruritus,  are  astringent  and  haemo- 
static, diminish  the  amount  of  all  normal  and 
pathological  acid  secretions,  and  act  as  general 
stimulants  of  the  skin  and  raw  surfaces.  When 
they  are  taken  internally  in  a  more  or  less  con- 
centrated condition  their  effects  upon  the  mu- 
cous membranes  are  escharotic.  If  after  the 
taking  of  considerable  amounts  death  does  not 
occur  shortly,  the  afEected  parts  contract,  caus- 
ing deformities  of  the  mouth  and  strictures  of 
the  oesophagus  and  stomach.  The  members  of 
this  group  which  are  most  commonly  the  causes 
of  accidental  or  intentional  poisoning  are  ni- 
tric and  sulphuric  acids,  on  account  of  the  ease 
with  which  they  are  obtained  and  their  exten- 
sive uses  in  the  arts.  The  local  eflEects  of  these 
are  easily  to  be  distinguished  by  the  yellowish 
stain  upon  the  face  or  in  the  mouth  left  by 
nitric  acid  and  the  black,  carbonized  appear- 
ance caused  by  sulphuric  acid.  Whichever  of 
the  mineral  acids  may  be  the  cause  of  poison- 
ing, the  symptoms  are  practically  the  same, 
and  so  is  the  treatment.  Severe  burning  pain 
in  the  mouth,  throat,  and  stomach,  nausea, 
vomiting  (of  blood  in  severe  eases),  colic,  tym- 
panites, and  diarrhoea  are  the  most  marked 
symptoms,  due  to  the  contact  of  the  adid  with 
the  tissues.  In  addition,  the  efEects  upon  the 
general  system  are  profound,  the  action  of  the 
heart  being  depressed  and  the  respiration  hur- 
ried, and  general  collapse  and  coma  occurring 
unless  the  destruction  of  the  tissues  has  been 
sufficiently  extended  to  be  the  direct  cause  of 
death.  Without  the  assistance  of  collateral 
circumstances  and  the  visible  corrosive  ac- 
tion of  the  acid  there  is  little  to  distinguish 
tbese  cases  from  poisoning  by  the  caustic  alka- 
lies or  highly  corrosive  salts.  Probably  the 
most  distinctive  point  of  difference  between 
poisoning  by  acids  and  that  by  alkalies  is  the 
slight  effervescence  caused  by  the  vomited 
fnatters  in  the  former  case  if  they  come  in  con- 
tact with  a  carbonate,  and  in  some  cases  when 
they  are  ejected  upon  the  earth.    The  chem- 


ical antidotes  to  all  acids  are  the  alkalies  and 
their  carbonates,  of  which  magnesia  is  by  far 
the  best,  on  account  of  its  great  combining 
properties.  The  carbonates  are  not  so  desira- 
ble, as  the  distention  caused  by  the  carbonic- 
acid  gas  which  they  give  off  when  in  contact 
with  acids  may  be'  sufficient  to  rupture  the 
walls  of  the  stomach  or  intestines,  already 
weakened  by  the  corrosive  action  of  the  acid, 
but,  if  nothing  else  is  at  hand,  they  must  be 
used.  The  antidote  most  easily  obtained  is 
plaster  from  a  wall,  which  can  be  easily  de- 
tached and  coarsely  powdered.  Soap  may  be 
used  in  an  emergency,  but  is  not  very  efficient. 
Whatever  is  used,  it  must  be  given  promptly, 
but  when  a  caustic  alkali  is  employed  care 
must  be  taken  that  an  excess  is  not  used,  as 
the  surplus  over  what  is  necessary  to  neutral- 
ize the  acid  will  have  a  corrosive  effect.  _  Oil, 
milk,  and  eggs  protect  the  unaffected  tissues 
in  a  measure,  and  are  to  be  freely  given  after 
the  alkali.  The  constitutional  symptoms  are 
to  be  combated  by  opium,  alcohol,  the  applica- 
tion of  dry  heat,  etc.  As  a  rule,  it  will  be 
found  necessary  to  administer  by  the  rectum 
all  medicines  which  can  not  be  given  hypo- 
dermically,  and  all  forms  of  nutriment  should 
be  given  in  the  same  way  until  the  most  ac- 
tive symptoms  have  subsided.  After  the  acute 
stage  has  been  passed  the  treatment  is  to  be 
conducted  upon  general  principles.  Treatment 
of  the  injuries  caused  by  the  contact  of  acids 
with  the  surface  of  the  body  does  not  differ 
from'  that  appropriate  in  cases  of  burns,  except 
that  alkalies  must  be  employed  at  once  to  neu- 
tralize the  acid,  and  fatty  matters  applied 
around  the  injured  parts  to  prevent  an  exten- 
sion of  its  action. 

The  undiluted  mineral  acids  are  never  used 
internally  except  as  caustics  in  those  cavities 
of  the  body  readily  accessible  from  the  exte- 
rior. Diluted,  they  increase  the  secretion  of 
all  the  mucous  surfaces  with  which  they  may 
come  in  contact,  and  thus  play  an  important 
part  in  allaying  thirst,  are  astringent  and  hajm- 
ostatic,  and  diminish  the  amount  of  free  uric 
acid  which  may  be  present  in  the  urine.  When 
taken  before  eating  or  upon  an  empty  stomach 
they  diminish  in  a  marked  degree  the  acid 
secretion  of  the  stomach,  and,  used  at  such 
times,  are  of  great  benefit  in  the  treatment  of 
acid  dyspepsia,  but,  taken  after  eating,  they 
simply  add  to  the  amount  of  free  acid  already 
present  and  aggravate  the  dyspepsia.  Cholera 
germs  are  said  to  be  destroyed  by  them,  and 
they  are  added,  more  especially  sulphuric  acid, 
to  drinking  water  during  tlie  prevalence  of 
epidemics  of  Asiatic  cholera.  The  effects  upon 
the  teeth  when  any  form  of  acid  is  employed 
are  disastrous  unless  precautions  are  observed 
to  prevent  its  contact  with  them.  The  acids 
should  be  given  through  a  glass  tube  bent  in 
such  a  manner  that  it  reaches  far  back  upon  the 
tongue,  and  after  each  dose  it  is  wise  to  rinse  out 
the  mouth  with  a  weak  alkaline  solution,  none 
of  which  should  be  swallowed,  as  the  desired 
effects  of  the  acid  might  be  counteracted. 

Of  the  vegetable  acids,  none  except  acetic 
are  sufficiently  strong  to  be  of  any  value  as 
escharotics,  and  in  excessive  doses  they  are 
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irritant  rather  than  corrosive.  Poisoning  may 
be  said  never  to  occur,  and  the  colic,  etc.,  due 
to  an  overdose  of  any  of  these  may  be  re- 
lieved by  alkalies.  Their  internal  effects  are 
very  similar  to  those  of  the  mineral  group,  but 
they  are  less  eflBcient,  and  are  rarely  employed 
like  the  latter.  The  salts  which  they  form  are, 
as  a  rule,  freely  soluble  in  the  ordinary  men- 
strua and  readily  absorbed.  Their  combinations 
with  the  alkalies  are  diuretic,  diaphoretic,  and 
in  large  doses  cathartic,  and,  since  during  the 
process  of  absorption  and  assimilation  they  are 
converted  into  the  carbonates,  they  increase 
the  alkalinity  of  all  the  fluids  of  the  body. 
Any  one  of  either  the  mineral  or  vegetable 
acids  may  be  used  as  the  chemical  antidote  in 
cases  of  poisoning  by  alkalies,  but  the  vege- 
table ones  are  rather  better  on  account  of  the 
unirritating  and  cathartic  properties  of  their 
alkaline  salts. — Russell  H.  Nevins. 

ACONITE,  the  aeonihim  of  the  IT.  S.  Ph., 
is  the  tuber  of  Aconitum  napellus  (monks- 
hood). The  Qer.  Ph.  permits  only  the  aconite 
roots  (tubera  aconiti)  to  be  used  in  the  prepara- 
tions it  authorizes.  The  Br.  Ph.  and  the  Fr. 
Cod.  employ  both  the  root  {radix)  and  the  leaves 
(folia),  however,  and  by  the  latter  Aconitum 
ferox  is  recognised  as  well  as  Aconitum  napel- 
lus. A  remarkable  resemblance  exists  between 
aconite  root  and  that  of  horse-radish,  a  resem- 
blance which  has  often  resulted  in  fatal  poison- 
ing. The  two  roots  may  be  distinguished  by 
the  fact  that  the  horse-radish  when  scraped 
emits  its  peculiar  odour,  while  aconite  emits 
none.  [Of  the  proximate  principles  of  aconite, 
only  aconitine  is  of  therapeutic  importance,  and 
that  will  be  the  subject  of  the  next  article.] 

In  the  internal  administration  of  aconite  its 
effect  is  seen  in  producing  at  first-  a  sense  of 
tingling  and  prickling  of  the  tongue,  lips,  and 
mouth,  followed  soon  by  a  feeling  of  numb- 
ness of  considerable  duration,  these  sensations 
being  due  to  a  purely  local  action  of  the  drug. 
After  a  variable  period  of  time,  usually  not 
longer  than  half  an  hour,  the  general  symp- 
toms, due  to  the  absorption  of  the  drug,  make 
their  appearance.  A  sense  of  numbness  and 
partial  anaesthesia  of  the  face  is  experienced, 
and  subsequently  of  the  extremities,  though  it 
may  be  present  throughout  the  body  if  the 
dose  administered  has  been  sufficiently  large. 
The  heart's  action  becomes  reduced  both  in 
force  and  in  rapidity.  The  respiration  is 
slowed,  a  sense  of  general  relaxation  is  expe- 
rienced, the  skin  becomes  moist  and  perspir- 
ing, the  amount  of  urine  is  increased,  and,  if 
fever  has  been  present,  it  is  lowered.  These 
symptoms  mark  the  full  therapeutic  effect  of 
the  drug,  the  occurrence  of  manifestations 
more  marked  denoting  poisoning. 

If  a  poisonous  dose  has  been  administered 
the  symptoms  make  their  appearance,  as  a 
rule,  more  promptly  than  after  a  therapeutic 
dose,  the  rapidity  of- their  development  gener- 
ally depending  upon  the  size  of  the  dose. 
Thus,  following  a  dose  of  large  size,  poisoning 
may  at  times  be  recognised  within  five  min- 
utes. The  symptoms  occurring  after  poison- 
ous doses  are  simply  marked  exaggerations  of 


those  produced  by  the  therapeutic  use  of  the 
drug.  The  same  tingling  is  experienced  in 
the  mouth  and  throat  and  rapidly  becomes 
numbness;  with  great  rapidity  the  numbness 
spreads  to  the  face,  to  the  extremities,  and 
then  throughout  the  body,  and  may  bo  so 
marked  as  to  result  in  a  condition  of  general 
cutaneous  anaesthesia,  though  previous  to  this 
decided  pain  may  be  experienced,  especially  in 
the  face.  With  the  development  of  these  dis- 
turbances of  sensation  the  patient  experiences 
an  overpowering  weakness  and  relaxation,  ul- 
timately amounting  even  to  complete  loss  of 
the  power  of  motion.  The  heart's  action  is 
decidedly  reduced  in  rapidity  and  force,  but 
later  is  generally  rapid,  feeble,  and  irregular. 
The  pulse  is  exceedingly  compressible,  then 
rapid  and  running,  later  imperceptible.  The 
respirations  are  at  first  slowed,  then  become 
shallow  and  laboured.  The  face  is  pinched, 
the  eyes  generally  protrude,  though  sometimes 
they  are  sunken,  and  the  pupils  are  dilated. 
The  skin  is  pallid  in  the  extreme,  cold,  and 
covered  with  moisture.  The  temperature  falls 
decidedly.  In  some  cases  vomiting  is  present, 
and  in  some,  too,  spasmodic  purging.  Epi- 
leptoid  convulsions  may  be  seen,  though  their 
occurrence  is  not  common.  The  mind  usually 
remains  entirely  clear.  Though  aconite  para- 
lyzes both  respiration  and  circulation,  death 
usually  results  from  arrest  of  the  heart  in 
diastole,  the  fatal  syncope  in  some  cases  hav- 
ing been  determined  by  some  exertion  on  the 
part  of  the  patient. 

In  the  treatment  of  a  condition  so  grave  as 
aconite  poisoning  our  whole  endeavour  must  be 
toward  stimulation  and  the  prevention  of  syn- 
cope. For  these  purposes  the  patient  is  to  be 
kept  recumbent,  and  it  is  wise  to  elevate  the 
foot  of  the  bed  or  table  on  which  he  lies,  that 
with  the  elevation  of  his  extremities  there  may 
occur  a  determination  of  blood  to  the  vital 
nervous  centres.  Warmth  is  to  be  applied  to 
his  extremities  and  surface  generally  by  means 
of  hot-water  bottles  and  bags,  cloths  wrung 
out  in  hot  water,  hot  bricks,  etc.  Stimulants 
should  be  administered  freely,  and,  for  the 
greater  rapidity  of  action,  are  to  be  given  by 
hypodermic  injection.  For  this  purpose  the 
more  diffusible  stimulants  are  first  to  be  em- 
ployed, especially  ether,  camphor,  and  ammo- 
nia in  some  form  ;  later  alcohol,  and  then  those 
drugs  which,  while  more  slowly  absorbed,  are 
yet  of  more  prolonged  action,  especially  atro- 
pine, strychnine,  digitalis,  and  strophanthus. 
If  the  patient  is  not  vomiting,  stimulants  may 
be  given  by  the  mouth,  provided  the  condition 
is  not  so  grave  as  to  require  the  more  rapidly 
acting  hypodermic  method,  or  provided  the 
immediate  danger  has  been  relieved  by  that 
means.  That  emetics  are  not  to  be  given  it 
seems  unnecessary  to  say,  but  the  emptying  of 
the  stomach  by  the  gastric  siphon  has  been  rec- 
ommended. Whether  or  not  this  is  to  be  em- 
ployed will  depend  entirely  upon  the  patient's 
circulatory  condition.  If  the  tube  can  be  used 
before  marked  symptoms  of  cardiac  weakness 
appear  it  should  certainly  be  employed,  and  if 
the  circulation  can  be  sustained  by  stimula- 
tion its  use  is  then  indicated,  but  in  using  it 
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great  oare  must  be  exercised  lest  the  procedure 
result  in  that  cardiac  weakening  which  it  is 
the  whole  object  of  our  treatment  to  prevent. 

Though  the  physiological  action  of  aconite 
when  given  internally  is  not  definitely  estab- 
lished in  many  of  its  details,  the  following  ex- 
planations are  generally  accepted : 

On  the  circulation  aconite  in  therapeutic 
doses  exercises  a  sedative  effect,  diminishing 
both  the  force  and  the  rapidity  of  the  heart's 
action  and  thereby  lessening  blood  pressure. 
In  poisonous  doses  this  action  is  increased,  and 
ultimately  the  heart  is  arrested  in  diastole. 
This  depressing  power  upon  the  heart  is  sup- 
posed to  depend  upon  the  direct  action  of 
aconite  upon  the  heart  muscle. 

On  the  respiration  aconite  also  exerts  a  de- 
pressing influence,  slowing  the  respiration  and 
diminishing  its  depth.  It  is,  in  poisonous  doses, 
a  paralyzer  of  respiration,  both  by  an  action 
upon  the  respiratory  centre  and  by  a  direct 
effect  upon  the  muscles  of  respiration. 

The  temperature  is  reduced  by  aconite  by 
means  cf  the  increased  heat  radiation  result- 
ing from  the  greater  amount  of  blood  con- 
tained within  the  relaxed  capillaries  of  the 
skin  as  well  as  by  evaporation  resulting  from 
the  increased  perspiration. 

Upon  the  nervous  system  aconite  exerts  an 
influence  most  marked.  Its  main  action  is 
upon  the  sensory  nerves,  whose  end  organs 
under  its  administration  lose  their  functional 
activity.  If  large  doses  are  administered  this 
depression  may  extend  to  the  nerve  trunks,  to 
the  centres  in  the  spinal  cord,  and  even,  ac- 
cording to  some  authors,  to  the  perceptive 
centres  in  the  brain.  As  a  result  of  these  ef- 
fects, reflex  action  is  diminished.  On  the  mo- 
tor nerves  aconite  acts  only  when  given  in 
poisonous  doses.  Then  as  a  late  symptom  there 
may  be  motor  paralysis  as  a  result  of  a  para- 
lyzing action  upon  the  motor  tract  of  the 
spinal  cord  and  the  motor  nerves. 

The  urine  is  increased  by  aconite,  especially  if 
there  has  previously  been  a  febrile  diminution. 

The  skin  shows  the  efllect  of  aconite  by  a 
marked  increase  in  the  amount  of  perspiration. 

Doses  of  some  size  increase  gastro-intestinal 
secretion,  and,  if  gastric  and  intestinal  irrita- 
bility is  present,  digestive  disturbance  with 
diarrhoea  may  result. 

Locally  applied,  aconite  exerts  a  benumbing 
and  local  ansesth^tic  effect  upon  mucous  mem- 
branes, and,  after  longer  contact,  upon  the 
skin.  These  results  occur  from  the  speciflc 
effect  of  the  drug  upon  the  sensory  end  organs. 

In  administering  aconite  by  far  the  most 
valuable  preparation,  as  well  as  the  most  re- 
liable, is  the  tincture.  Of  this,  from  1  to  5 
minims  may  be  given,  according  to  circum- 
stances. If  the  purpose  in  giving  aconite  is 
to  produce  its  eifects  upon  the  sensory  nerves 
the  larger  doses  should  be  employed,  and  re- 
peated according  to  necessity,  usually  not  of- 
tener  than  three  or  four  times  a  day.  If  the 
object  is  to  lessen  the  symptoms  of  the  febrile 
state,  then  it  is  wiser  to  use  the  smaller  dose, 
or,  better  yet,  to  give  fractional  doses  (from  i 
to  i  a  minim)  of  the  tincture  every  quarter  or 
half  hour  until  the  temperature  falls,  the  cir- 


culatory excitement  is  lessened,  and  the  skm 
becomes  moist,  or  until  the  tongue  and  lips 
tingle.  The  doses  may  then  be  given  at  long- 
er intervals.  In  giving  aconite  it  should  be 
largely  diluted  (i  minim  to  a  teaspoonful  of 
water  "is  a  sufficient  dilution),  on  account  of  its 
decided  local  effect  upon  mucous  membranes. 
Prom  a  therapeutic  dose  of  aconite  we  expect 
to  observe  action  in  about  half  an  hour,  and 
this  action,  as  a  rule,  lasts  about  three  hours. 
The  main  indication  for  its  administration  is 
vascular  excitement  in  the  sthenic ;  its  contra- 
indications are  asthenia  and  adynamia,  cardiac 
degeneration  or  dilatation,  weak  heart  action 
from  any  cause,  and  gastro-intestinal  irritation 
or  infiaramation.  It  is  in  no  way  a  drug  for 
use  in  continued  fevers,  and  its  prolonged  use 
is  not  indicated  save  on  the  rarest  occasions. 

Aconite  has  for  a  long  time  held  a  high 
place  in  the  esteem  of  most  practitioners,  but 
opinion  is  by  no  means  unanimous  upon  its 
worth,  and  by  many  its  value  is  as  severely 
questioned  as  it  is  by  others  highly  estimated. 
Doubtless  much  of  the.  adverse  criticism  is,  as 
Edes  points  out,  due  to  its  burlesque  employ- 
ment by  the  homoeopathic  school  as  well  as  to 
the  natural  tendency  to  rapid  spontaneous 
cures  in  those  affections  in  which  aconite  finds 
its  commonest  application.  There  seems  to  be 
no  doubt,  however,  of  the  great  value  of  the 
drug  in  certain  conditions — conditions  in  which 
even  the  modern  antipyretic  drugs  have  failed 
beyond  a  certain  point  to  replace  it. 

Those  fevers  in  children  so  commonly  the 
result  of  exposure,  often  associated  with  in- 
flammations of  the  tonsils,  pharynx,  and  bron- 
chi, and  accompanied  by  marked  circulatory 
excitement,  constitute  a  set  of  affections  in 
which  aconite  shows  its  greatest  usefulness. 
In  such  cases  the  fractional  doses,  given  as  has 
already  been  described,  soon  result  in  a  fall  of 
temperature,  circulatory  sedation,  the  estab- 
lishment of  perspiration,  and  amelioration  of 
all  accompanying  symptoms.  Yet  its  effective- 
ness is  not  conflned  to  these  diseases  as  seen  in 
children,  although  from  the  relatively  greater 
frequency  of  such  disorders  in  early  years  its 
use  in  children  is  more  common.  In  all  in- 
flammatory febrile  conditions,  however,  it  is  in 
the  early  and  sthenic  period  that  aconite  is 
indicated,  its  later  use  in  the  absence  of  dy- 
namic conditions  being  as  potent  for  harm  as 
it  is  earlier  for  good. 

In  the  same  way  is  aconite  useful  in  coryza, 
acute  otitis,  quinsy,  and  asthma  due  to  expo- 
sure. In  croup,  both  catarrhal  and  spasmodic, 
it  is  exceedingly  effective,  relieving  the  dysp- 
noea of  the  latter  usually  within  a  few  hours. 

In  simple  fever,  febricula,  or  catarrhal  fever, 
then,  is  the  use  of  aconite  as  a  febrifuge  and 
sedative  mainly  to  be  recommended,  and  yet 
it  may  occasionally  be  well  to  use  it  for  these 
purposes  in  other  febrile  disorders.  Thus,  while 
it  should  not  be  employed  regularly  in  the 
continued  fevers,  its  occasional  use  for  hyper- 
pyrexia occurring  in  them  and  attended  by 
vascular  excitement  is  often  most  judicious. 
In  scarlatina,  measles,  and  erysipelas  its  oc- 
casional use  in  the  presence  of  febrile  and 
circulatory  indications  is  often   valuable  in 
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modifying  the  severity  of  the  symptoms,  re- 
ducing the  temperature,  and  increasing  the 
action  of  the  kidneys  and  skin.  It  is  to  be 
recollected,  however,  that  the  effort  to  reduce 
temperatures  persistently  high  by  the  use  of 
aconite  requires  the  employment  of  such  doses 
as  in  themselves  to  constitute  an  element  of 
great  danger,  even  were  such  oases  not  more 
effectively  relieved  by  other  means. 

A  class  of  diseases  much  benefited  by  the 
use  of  aconite  in  the  early  stages  is  seen  in 
acute  inflammations  of  the  serous  membranes. 
Thus  meningitis,  either  cerebral,  spinal,  or  the 
combination  of  both,  seen  in  epidemic  form 
may  well  be  treated  in  its  early  stages  by  the 
small  and  frequently  repeated  doses  of  tinc- 
ture of  aconite  already  mentioned.  Acute  pleii- 
risy,  too,  before  the  stage  of  exudation,  is  in 
like  manner  improved.  Acute  peritonitis,  either 
pelvic  or  general,  presents  the  same  indications, 
and,  though  in  general  peritonitis  the  addition 
of  opium  in  doses  of  considerable  size  is  usually 
indicated,  yet  this  in  no  way  interferes  with 
the  good  effect  of  the  aconite.  In  pericarditis 
of  acute  type  the  aconite  treatment  of  the  early 
stages  not  only  serves  its  usual  purpose,  but 
also  has  the  additional  and  great  value  of  con- 
tributing more  directly  to  a  curative  result  by 
its  marked  power  of  slowing  the  heart's  action. 

In  diseases  of  the  respiratory  organs  aconite 
seems  especially  indicated  from  its  sedative 
effect  upon  respiration,  and,  though  in  bron- 
chitis this  effect  is  comparatively  unimportant, 
in  pneumonia  it  is  a  quality  of  the  greatest 
value.  In  either  lobar  pneumonia  or  broncho- 
pneumonia in  its  earliest  stages  the  greatest 
relief  will  often  follow  the  administration  of 
tincture  of  aconite  in  doses  of  1  minim  every 
hour  until  numbness  of  the  lips  and  tongue 
occurs,  after  which  its  less  frequent  administra- 
tion will  maintain  the  good  effect.  Indeed, 
there  are  those  who  administer  aconite  through- 
out the  course  of  pneumonia,  so  firm  a  belief 
have  they  in  its  efiicaoy,  in  defiance  of  the  fact 
that  in  all  but  the  earlier  stages  of  pneumonia 
it  is  circulatory  slowing,  strengthening,  and 
stimulation  that  are  needed,  not  the  depres- 
sion and  weakening  of  a  heat  whose  very  over- 
action  shows  its  weakness. 

It  has  been  taught  that  the  fever  of  tuber- 
culosis is  benefited  by  aconite  given  in  doses  of 
1  minim  of  the  tincture  every  hour  till  its 
effects  are  seen,  and,  though  it  is  true  that  by 
this  treatment  the  temperature  may  be  re- 
duced, it  is  accomplished  at  the  expense  of 
undesirable  sweating  and  the  necessity  of  the 
continued  administration  of  the  drug  in  a  dis- 
ease essentially  asthenic  in  its  nature. 

In  acute  articular  rheumatism  aconite  will 
often  be  of  service,  and  especially  in  those  cases 
in  which  perspiration  is  absent  and  the  skin 
hot  and  dry.  In  such  cases  it  not  only  exerts  to 
some  extent  its  anaesthetic  effect,  but  by  a  reduc- 
tion of  temperature  and  a  re-establishment  of 
the  functions  of  the  skin  often  produces  marked 
amelioration  in  the  symptoms  of  the  disease. 

Its  action  in  muscular  rheumatism,  espe- 
cially if  accompanied  by  fever,  is  similar  and 
its  effectiveness  even  more  marked. 

In  chronic  rheumatism  and  in  gout  it  is  00-  , 


casionally  of  service  for  its  anaesthetic  effect, 
but  in  chronic  rheumatism  it  must  be  given 
with  discrimination,  lest  by  prolonged  use  it 
be  the  cause  of  untoward  effects  upon  the  cir- 
culation. To  be  effective  in  such  cases  it 
should  be  given  in  the  form  of  the  tincture 
in  doses  ot  1  minim  every  hour  until  some 
numbness  of  the  lips  and  face  or  even  of  the 
extremities  results,  when  this  effect  is  to  be 
continued  by  its  less  frequent  administration. 

In  neuralgia  aconite  has  been  much  em- 
ployed, and  is  generally  of  great  service  from 
its  benumbing  effect  upon  the  peripheral  nerves, 
but  it  is  in  the  so-called  rheumatic  neuralgia 
which  follows  exposure  to  cold  and  wet  that  it 
is  most  effective,  and  especially  if  the  attack 
is  accompanied  by  vascular  excitement. 

Prom  its  efficiency  in  controlling  and  re- 
ducing the  rate  and  force  of  an  overacting 
heart,  tincture  of  aconite  will  often  be  of  serv- 
ice if  given  in  doses  of  from  2  to  4  drops 
three  times  a  day  in  exophthalmic  goitre,  pal- 
pitation from  nervousness,  and  "  smoker's 
heart."  In  hypertrophy  of  the  heart  without 
valvular  disease  it  is  also  useful,  and  even  if 
valvular  disease  is  present  it  may  be  cautiously 
employed  to  control  the  overforcible  action  of 
excessive  hypertrophy.  If  dilatation  is  pres- 
ent, however,  or  if  the  heart  muscle  is  degen- 
erate, its  use  is  absolutely  contraindieated. 

In  congestive  dysmenorrhcea  aconite  will 
often  afford  prompt  relief,  and  in  the  sudden 
suppression  of  menstruation  from  exposure  it 
is  equally  effective  if  given  in  small  and  re- 
peated doses  to  the  extent  of  producing  the 
full  therapeutic  effect. 

In  the  early  stages  of  gonorrhce,a  it  may  be 
given  in  doses  of  1  drop  of  the  tincture  every 
hour  till  its  usual  effects  are  produced  (Ringer). 
In  such  cases  it  appears  to  cause  a  lessening 
of  the  severity  of  the  inflammation  and  to  act 
distinctly  in  the  prevention  of  chordee.  In 
urethral  fever,  too,  it  is  said  to  be  very  effective. 

Aconite  will  generally  be  of  benefit  in  con- 
trolling the  epistaxis  of  full-blooded  people, 
and  if  given  in  fairly  large  doses  may  serve  to 
relieve  the  vomiting  of  pregnancy,  presumably 
by  its  action  on  the  sensory  nerves  and  its 
power  to  reduce  refiex  irritability. 

Aconite,  by  virtue  of  its  action  as  a  local 
a,nodyne  and  anaesthetic,  is  frequently  of  use 
in  neuralgia.  In  such  cases  it  may  be  applied 
in  ointment  (3  grains  to  1  drachm)  or  lini- 
ment, or  the  tincture,  alone  or  in  combination 
with  other  remedies,  may  be  painted  over  the 
painful  area.  Thus  applied,  a  combination  of 
equal  parts  of  the  tinctures  of  aconite  and  of 
gelsemium  is  often  found  of  use. 

For  vague  rheumatic  and  neuralgic  pains 
the  addition  of  aconite  to  liniments  will  often 
add  to  their  effectiveness. 

Local  applications  of  tincture  of  aconite  will 
also  be  found  useful  in  relieving  pruritus  and 
the  burning  of  chilblain. 

In  toothache  a  few  drops  of  tincture  of  aco- 
nite rubbed  on  the  gum  in  the  neighbourhood 
of  the  diseased  tooth  will  frequently  give 
relief,  or  it  may  be  introduced  into  the  carious 
tooth  upon  cotton. 

It  is  to  be  remembered  in  using  aconite  as  a 
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local  application  that  it  is  absorbed  by  the 
broken  skin,  and  its  employment  under  such 
circumstances  is  invariably  to  be  accompanied 
by  the  greatest  caution. 

Aconite  as  such  is  not  employed  in  medi- 
cine. The  extract  (extractum  aconiti  [U.  S. 
Ph.])  is  made  from  powdered  aconite  by  macer- 
ating it  with  alcohol,  percolating,  and  evapo- 
rating. It  is  an  extract  of  pilular  consistence. 
The  dose  is  from  i  to  |  grain.  In  the  Br.'  Ph. 
extractum  aconiti  is  directed  to  be  made  from 
the  leaves.  An  extractum  aconiti  made  from 
the  root  is  authorized  by  the  Ger.  Ph.  Its 
maximum  single  dose  is  J  of  a  grain.  The 
Pr.  Cod.  authorizes  extracts  both  of  the  root 
(extrait  de  racine  d'aco?iit)  and  of  the  leaves 
(extrait  des  feuilles  d'aconit).  The  fluid  ex- 
tract (extractum  aconiti  fluidum)  is  obtained 
from  powdered  aconite  by  macerating  it  with 
alcohol  and  water,  percolating  it,  and  diluting 
with  alcohol  and  water  to  the  required  stand- 
ard. The  dose  is  from  1  to  3  minims.  The 
tincture  {tinctura  aconiti  [U.  S.  Ph.])  is  pre- 
pared from  powdered  aconite  by  macerating  it 
with  alcohol  and  water,  percolating,  and  add- 
ing alcohol  and  water  to  the  required  standard. 
The  dose  is  from  1  to  5  minims.  The  tinctura 
aconiti  of  the  Br.  Ph.  is  prepared  from  aconite 
root,  and  contains  54J  grains  to  1  fl.  oz.  The 
Ger.  Ph.  authorizes  a  10-per-cent.  tincture 
made  from  the  root,  of  which  it  gives  the 
maximum  dose  as  8  grains.  Tinctures  of  the 
root  (teiniure  de  racine  d'aconit)  and  of  the 
leaves  (teinture  de  feuilles  d'aconit)  are  author- 
ized by  the  Fr.  Cod. 

Fleming's  tincture  of  aconite  is  a  non-oificial 
preparation  which  is  sometimes  employed.  It 
is  much  stronger  than  the  official  tincture,  and 
its  use  is  not  to  be  recommended,  both  on  ac- 
count of  its  unnecessarily  great  strength  and 
from  its  offering  no  advantage  over  the  official 
preparation. 

The  alcoolature  d'aconit  of  the  Pr.  Cod.  is 
a  preparation  similar  to  the  fluid  extract  of  the 
U.  S.  Ph.,  made  by  macerating  the  bruised  aco- 
nite in  alcohol,  with  occasional  agitation,  for 
ten  days,  and  then  iiltering  with  pressure.  Two 
preparations  are  made  thus — one  from  the 
leaves,  the  other  from  the  root.  The  sirop 
d'aconit  (syrupua  de  aconito  [Pr.  Cod.]),  syrup 
of  aconite,  contains  25  parts  of  the  alcoolature 
of  aconite  root  and  975  of  syrup.  The  aconite 
liniment  (linimentum  aconiti)  of  the  Br.  Ph.  is 
made  from  20  oz.  of  powdered  aconite  root,  1 
oz.  of  camphor,  and  enough  rectified  spirits  to 
malie  30  fl.  oz. 

To  the  names  of  aconite  and  its  official  prep- 
arations the  word  radix  (signifying  root)  or  its 
genitive,  radicis,  was  formerly  added  as  a  means 
of  distinguishing  the  preparations  of  the  root 
from  those  of  the  leaves,  which  were  at  that 
time  official.  The  leaves  being  no  longer  rec- 
ognised by  the  United  States  Pharmacopoeia, 
since  in  their  action  they  have  been  found  unre- 
liable, the  use  of  the  word  radix  has  become  un- 
necessary and  superfluous. — Henry  A.  Griffin. 

ACONITINE,  aconitina  (Br.  Ph.),  or  aco- 
nitinum  (formerly  also  aconitia),  is  not  official 
in  the  United  States. 


The  chemistry  of  Aconitwm  napellus  is  not 
yet  well  understood,  but  it  is  believed  to  con- 
tain several  alkaloids,  and  among  them  aconi- 
tine  and  napelline  (though  by  some  napelline 
is  believed  to  be  merely  a  weaker  form  of 
aconitine),  existing  in  combination  with  a  pe- 
culiar acid  known  as  aconitic  acid.  Though 
napelline  has  been  used  to  some  slight  extent 
in  medicine,  aconitine  is  by  far  the  most  im- 
portant principle  of  the  plant ;  on  its  presence 
depends  the  action  of  aconite  itself. 

In  aconite,  aconitine  is  found  both  in  an 
amorphous  and  in  a  crystalline  form.  The 
crystalline  form  appears  as  colourless,  rhombic, 
tabular  crystals,  soluble  in  alcohol,  chloroform, 
or  ether,  and  but  very  slightly  soluble  in  water.  • 
With  acids  aconitine  forms  crystalline  salts. 

As  has  already  been  said,  it  is  to  the  pres- 
ence of  aconitine  that  aconite  owes  its  activity, 
and  according  to  the  quantity  of  the  aconitine 
contained  in  aconite  root  the  preparations  made 
from  that  root  vary  in  potency,  circumstances 
of  growth  and  cultivation  producing  the  great- 
est variation  in  strength.  To  these  facts  are 
due  the  diversities  in  power  of  the  preparar 
tions  of  aconite. 

With  the  exception  of  its  vastly  greater  po- 
tency and  activity,  the  action  of  aconitine  is 
the  same  as  has  already  been  described  in 
speaking  of  aconite.  It  is  one  of  the  most 
powerful  and  virulent  poisons  known,  when 
pure  even  exceeding  hydrocyanic  acid  in  po- 
tency. Its  action  in  poisonous  doses  is  ex- 
ceedingly rapid,  and  if  the  drug  is  given  by 
hypodermic  inieotion  it  is  said  that  it  may  re- 
sult fatally  in  less  than  a  minute.  Poisoning 
by  aconitine  is  to  be  treated  in  the  same  man- 
ner as  poisoning  by  aconite. 

The  tremendous  potency  of  aconitine  would 
alone  seem  a  sufficient  argument  against  its 
internal  use,  especially  when  we  consider  that 
aconite  itself  is  to  be  used  in  small  doses  and 
with  great  caution,  together  with  the  fact  that 
the  advantage  of  using  aconitine  rather  than 
aconite  is  not  apparent.  But  in  addition  to 
these  objections  to  its  internal  use  must  be 
noted  the  great  variation  in  the  strength  of 
the  aconitines,  according  to  their  source  of 
manufacture,  and  the  consequent  great  danger 
of  prescribing  them.  Thus,  the  ordinary  com- 
mercial aconitine  is  merely  a  mixture  of  alka- 
loids, exceedingly  impure  and  (yet  more  im- 
portant) subject  to  great  variation  in  strength. 
The  German  aconitine,  too,  is  very  impure,  as 
is  the  "  impure  English  aconitine." 

[The  aconitine  of  the  Br.  Ph.  is  prepared  by 
mixing  any  convenient  amount  of  aconite  root, 
in  coarse  powder,  with  twice  its  weight  of  rec- 
tified spirit,  heating  the  mixture  until  it  begins 
to  boil,  cooling  and  macerating  for  four  days ; 
transferring  the  whole  to  a  displacement  ap- 
paratus and  percolating,  with  the  addition  of 
more  spirit  as  may  be  required,  until  the  root 
is  exhausted ;  recovering  most  of  the  alcohol 
by  distillation  and  driving  off  the  remainder 
of  it  over  a  water-bath ;  mixing  the  residual 
extract  thoroughly  with  twice  its  weight  of 
boiling  distilled  water,  and,  when  it  has  cooled, 
filtering  through  paper ;  adding  a  slight  excess 
of  solution  of  ammonia  and  heating  gently 
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over  a  water-bath;  separating  the  precipitate 
on  a  filter  and  drying  it ;  macerating  it,  in 
coarse  powder,  in  successive  portions  of  pure 
ether,  with  frequent  agitation ;  decanting  and 
mixing  the  several  products  and  distilling  off 
the  ether  until  the  extract  is  dry ;  dissolving 
the  dry  extract  in  warm  distilled  water  acid- 
ulated with  sulphuric  acid ;  precipitating,  after 
the  solution  has  cooled,  by  the  cautious  addi- 
tion of  solution  of  ammonia  diluted  with  four 
times  its  bulk  of  distilled  water ;  and  washing 
the  precipitate  on  a  filter  with  a  little  cold  dis- 
tilled water  and  drying  it  by  slight  pressure 
between  layers  of  filtering  paper  and  subse- 
quent exposure  to  air.] 

An  English  aconitine  is  prepared  by  Morson 
from  the  artificially  cultivated  root,  and  is  said 
to  be  chemically  pure.  It  is  terribly  power- 
ful, even  rsW  o^  a  grain  being  said  to  cause 
numbness  of  the  tongue.  The  aconitine  of 
Merck  is  said  to  be  reliable,  but  the  prepara- 
tion most  generally  employed  and  the  one  of 
most  constant  strength,  and  hence  most  trust- 
worthy, is  Duquesnel's.  This  is,  strictly  speak- 
ing, not  aconitine,  but  a  crystalline  nitrate  of 
aconitine,  and,  though  from  its  virulence  as  a 
poison  no  form  of  aconitine  is  to  be  recom- 
mended f(^'  internal  use,  and  ■j'j  of  a  grain  of 
this  preparation  has  been  followed  by  alarm- 
ing results,  yet,  should  the  alkaloid  be  used, 
the  crystalline  aconitine  of  Duquesnel  is  the 
only  form  in  which  it  should  be  employed. 

The  internal  use  of  aconitine  is  practically 
limited  to  two  conditions — neuralgia  and  pneu- 
monia. 

In  neuralgia,  especially  of  the  trigeminus, 
the  aconitine  of  Duquesnel  may  be  adminis- 
tered in  the  dose  of  from  -^  to  -^  of  a  grain, 
and  repeated  cautiously  and  very  carefully 
increased.  In  such  oases  it  is  often,  though 
by  no  means  invariably,  effective,  but  possesses 
no  marked  superiority  over  other  means  of 
treatment  at  our  command. 

In  pneumonia  aconitine  has  recently  been 
largely  used  in  coniunction  with  digitaline  and 
arsenate  of  strychnine,  and  the  combination  is 
at  times  referred  to  by  the  name  of  "  the  trin- 
ity pill."  Opinion  is  scarcely  unanimous  upon 
its  efficiency  in  this  disease,  but  in  the  pneu- 
monia accompanying  influenza  it  appears  to 
be  unusually  valuable.  Delafleld  reports  that 
in  the  cases  with  a  disposition  to  general  ve- 
nous congestion  and  failure  of  the  heart's  ac- 
tion he  has  obtained  the  best  results  by  the 
combined  use  of  J  of  a  milligramme  of  digita- 
line, ^  of  a  milligramme  of  aconitine,  and  J  a 
milligramme  of  arsenate  of  strychnine,  together 
with  whisky. 

Even  the  local  use  of  aconitine  is  not  free 
from  danger,  and  it  should  be  employed  most 
carefully,  and  never  over  a  denuded  surface. 
In  the  form  of  an  ointment  (2  grains  to  a 
drachm)  or  of  a  2-per-cent.  solution  of  the 
oleate  of  aconitine  in  oil  it  will,  if  locally  ap- 
plied, often  afford  marked  relief  in  neuralgia. 
Similar  preparations  have  been  used  for  the 
relief  of  the  pains  of  gout  and  chronic  rheu- 
matism and  myalgia,  but  have  no  advantage 
over  the  safer  preparations  of  aconite.  [The 
unguentum  aconitince  of  the  Br.  Ph.  is  made 


by  dissolving  8  grains  of  aconitine  in  ^  fluid 
drachm  of  rectified  spirit  and  mixing  the  solu- 
tion thoroughly  with  1  oz.  of  benzoinated  lard.] 
Pruritus  has  been  benefited  by  its  external  ap- 
plication in  ointment  or  solution,  but  other  ap- 
plications are  not  only  quite  as  effective,  but 
decidedly  safer,  especially  in  the  presence  of 
the  scratched  skin,  the  usual  accompaniment 
of  pruritus. — Henry  A.  Griffin. 

ACORNS. — The  fruit  of  various  species  of 
oak  ;  of  the  Austr.  Ph.  (semen  quercus),  that  of 
Quercuspedunculata  and  Quercus  sessiliflora ; 
of  the  Fr.  Cod.  {gland  doux),  that  of  Quercus 
hallota.  The  kernels  contain  nearly  40  per 
cent,  of  starch  and  nearly  10  per  cent,  of 
tannin,  together  with  a  fixed  oil,  an  uncrys- 
tallizable  sugar,  quercite  (a  sugar  resembling 
mannite),  citric  acid,  and  traces  of  an  essential 
oil.  The  pharmacopoeias  direct  the  kernels  to 
be  dried  and  roasted,  whereby  they  lose  about 
half  their  weight  and  their  starch  is  partly 
converted  into  dextrin.  In  this  condition  the 
acorns  are  infused  like  coffee  (1  to  3  drachms 
to  the  cup),  and  "  acorn  coffee  "  is  employed  as 
an  easily  digested  nutrient  and  as  a  mild  tonic 
and  astringent. 

ACORUS  CALAMirS.— See  Calamus. 

ACT^A  BACEMOSA.— See  Cimicifuqa. 

ACTINOMERIS  HELIANTHOIDES. 
— Diabetes  weed,  gravel  weed,  a  North  Ameri- 
can perennial  herb  of  the  Compositm.  Its  root 
has  been  used  in  dropsy,  chronic  cystitis,  and 
urinary  lithiasis,  in  the  form  of  an  ethereal 
tincture  (1  part  of  the  root  to  2  parts  of  nitrous 
ether),  the  dose  of  which  is  from  1  to  1^  drachm. 

ACTIVE  PRINCIPLES.  —  Plants  and 
animals  are  made  up  partly  of  mineral  or  in- 
organic material,  among  which  it  is  customary 
to  include  water  and  simple  or  compound 
gases,  but  most  largely  of  organic  compounds, 
in  which  carbon  is  associated  with  hydrogen 
and  oxygen,  and  frequently  with  other  addi- 
tional elements,  forming  compounds  which, 
when  strongly  heated,  are  more  or  less  readily 
charred  or  decomposed. 

Proximate  Principles. — These  organic  car- 
bon compounds  which  make  up  the  larger  pro- 
portion of  an  animal  or  plant  are  comprised 
under  the  general  nsja%  proximate  principles, 
because  they  are  the  first  or  proximate  sub- 
stances which  are  obtained  when  an  organic 
body  is  split  up  into  its  component  parts  by 
solvents  or  other  agents  which  produce  no  al- 
teration in  their  nature.  The  art  or  process 
by  which  organic  individuals  are  thus  taken  to 
pieces  is  called  proximate  analysis.  The  fur- 
ther reduction  of  these  proximate  principles  to 
their  elementary  constituents,  with  the  quali- 
tative and  quantitative  determination  of  the 
latter,  is  called  ultimate  analysis. 

Some  of  the  substances  now  classed  among 
the  proximate  principles  were  known  and  in 
common  use,  in  a  more  or  less  pure  form,  for 
a  long  time  before  their  chemical  constitution 
was  understood.  The  progress  of  chemical 
research,  particularly  during  the  last  few  dec- 
ades, has  increased  their  number  to  such  an 
extent  that  a  mere  enumeration  of  them,  so  far 
as  known,  would  occupy  many  pages. 
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All  proximate  principles  which  exert  any 
recognisable  action  upon  the  human  or  animal 
organism,  beyond  that  of  sustaining  life  by 
nourishment,  are  comprised  under  the  term 
active  principles.  Since  this  work  is  designed 
to  treat  only  of  those  agents  which  have  been 
or  are  now  used  therapeutically,  a  large  num- 
ber of  proximate  principles  may  here  be  left 
out  of  consideration  altogether,  either  because 
they  are  not  "active  principles"  in  the  true 
sense  of  the  term  (such,  for  instance,  as  the 
starches,  sugars,  albumins,  etc.,  which  are  rather 
articles  of  food),  or  because,  although  "  active 
principles,"  they  have  been  tested  only  experi- 
mentally, or  else  because  nothing  whatever  is 
known  regarding  their  physiological  effects  or 
pharmacodynamic  action. 

In  order  to  afford  a  comprehensive  view  of 
the  several  kinds  of  active  principles  it  will  be 
well  to  enumerate  and  briefly  characterize  the 
various  classes  or  growps  oi  proximate  princi- 
ples, and  to  mention  under  each  group,  where 
it  may  be  found  necessary,  those  which  are 
therapeutic  agents. 

Classification  of  Proximate  Principles. — 
Proximate  principles  are  most  conveniently 
classed  into  the  following  groups :  1,  Carbohy- 
drates ;  2,  Tannins ;  3,  Glueosides ;  4,  Neutral 
Principles ;  5,  Alkaloids ;  6,  Organic  Acids ;  7, 
Colouring  Matters ;  8,  IJesins ;  9,  Fixed  Oils 
and  Fats;  10,  Waxes;  11,  Volatile  Oils;  12, 
Camphors ;  13,  Miscellaneous  Compounds  ;  14, 
Protein  Bodies ;  15,  Ferments. 

I.  Carbohydrates. — In  their  widest  sense  car- 
bohydrates may  be  regarded  as  that  class  of 
organic  bodies  which  constitute  one  of  the 
first  products  of  assimilation  of  the  living 
plant  by  the  interreaetion  of  carbon  and  water. 
Accordingly  they  contain  the  elements  carbon, 
hydrogen,  and  oxygen;  and  the  two  last- 
named  elements  are  nearly  always  present  in 
the  same  proportion  as  in  water  (rhamnose 
forms  an  exception,  its  composition  being 
CoHijOe).  This  large  group  may  be  subdivided 
into  three  smaller  groups,  viz. :  (a)  Amyloids, 
comprising  cellulose,  starch,  dextrin,  inulin 
(the  peculiar  starch  existing  in  many  plants  of 
the  natural  order  Compositm),  etc. ;  {b)  Sugars, 
such  as  glucose,  Isevulose,  lactose  (milk  sugar), 
maltose  (malt  sugar),  saccharose  (cane  sugar), 
etc. ;  (c)  Bums  and  Pectin  Bodies,  such  as  pec- 
tin, arabin,  eerasin,  bassorin,  etc. 

Nearly  all  the  bodies  belonging  to  this  group 
are  more  properly  to  be  regarded  as  articles  of 
food  than  as  remedial  agents.  Nevertheless, 
some  of  them  produce  valuable  curative  effects, 
due  in  most  cases  to  their  blandness,  neutrality, 
and  demulcent,  lubricating,  or  soothing  action. 

II.  Tannins. — A  group  of  bodies  containing 
only  the  elements  carbon,  hydrogen,  and  oxy- 
gen, in  varying  proportions,  derived  from  vari- 
ous plants,  and  having  the  property  of  producing 
a  blue  or  green  colour  with  ferric  salts.  Most 
of  them  also  have  an  astringent  taste  and  form 
insoluble  compounds  with  gelatin.  Many  crude 
drugs  and  preparations  made  from  the  latter 
owe  their  therapeutic  effect  to  the  presence  of 
one  or  another  of  these  tannins ;  thus,  catechu 
to  catechu-tannio  acid  or  catechin.  But  there 
is  only  one  of  this  group  employed  as  a  sub- 


stance by  itself— namely,  gallo-tannic  acid,  the 
ordinary  tannic  acid  of  the  shops. 

Most  of  the  tannins  partake  of  the  nature  ot 
glueosides,  since  they  can  be  split  up  into  a 
sugar  and  one  or  more  other  bodies. 

III.  Glueosides.— A.  group  of  bodies,  mostly 
of  a  neutral  character,  which  may  be  split  up 
by  the  action  of  acids  (also  alkalies)  into  a 
sugar  and  one  or  more  other  bodies.  Of  the 
numerous  glueosides  thus  far  known  only  the 
following  appear  to  deserve  mention  here : 
Adonidin,  from  Adonis  vernalis  L. 
Arbutin,   from  Arctostaphylos   Uva-ursi   (L.) 

Sprengel. 
Convallamarin,  from  Convallaria  maialis  L.  _ 
Digitalein,  digitin,  and  digitonin,  from  Digi- 
talis purpurea  L.  (see  below). 
Glycyrrhizin,  from  (jlycyrrhiza  glabra  L. 
Saliein,   from  various    species  of  Salix  and 

Populus. 
Strophanthin,  from  Strophanthus  hispidus  De 
Candolle,  or  more  usually  from  S.  Kombe 
Olivier. 

Concerning  digitalein  and  the  other  bodies 
mentioned  above  in  connection  with  it,  much 
uncertainty  exists  as  to  their  being  true  chem- 
ical individuals  and  as  to  their  relation  to  each 
other.  The  crystallizable  principles  obtained 
from  digitalis  are  mentioned  under  the  next 
group. 

I V .  Neutral  Principles. — Among  neutral  or 
indifferent  principles  are  classed  a  number  of 
bodies  of  very  varying  composition  and  prop- 
erties, which  are  chiefly  characterized  by  the 
absence  of  any  acid  or  basic  character,  or  of 
properties  which  would  assign  them  to  any  of 
the  other  groups.  Many  of  these  bodies  pos- 
sess a  decidedly  bitter  taste,  and  have,  for  this 
reason,  also  received  the  name  "  bitter  princi- 
ples," or  amaroids.  Of  this  group  the  follow- 
ing are  more  or  less  in  use  as  medicines : 
Anemonin,  from  Anemone  Pulsatilla  L.,  and 

some  allied  species. 

Cantharidin,  from  the  blistering  fly. 

Cotoin,  from  coto  bark,  derived  from  an  unde- 
termined South  American  tree. 

Digitalin.  The  only  substance  which  appears 
to  deserve  receiving  this  name  as  a  definite 
chemical  body  is  Schmiedeberg's  digitalin. 
There  are  two  crystalline  "  digitalins  "  in  the 
market — one  known  as  Nativelle's,  which 
consists  chiefly  of  Schmiedeberg's  digitoxin, 
the  other  as  HomoUe's,  which  consists  mostly 
of  Schmiedeberg's  digitalin.  There  is  also 
an  amorphous  German  digitalin,  which  is 
likewise  a  complex  body.  These  several  digi- 
talins differ  greatly  in  strength  and  kind  of 
action. 

Elaterin,  from  EcbalHum  Elaterium  (L.)  A. 
Richard. 

Kosin  (or  cussin,  koussein),  from  Hagenia  abys- 
sinica  (Bruce)  Gmelin. 

Pierotoxin,  from  Anamirta  paniculata  Cole- 
brooke. 

Piperin.  from  several  plants  of  the  natural  or- 
der Piperacem. 

Quassin,  from  Picrmna  excelsa  (Swartz)  Lind- 
ley. 

Santonin,  from  Artemisia  paiiciflora  Weber. 

V.  Alkaloids. — A  large  group'  of  bodies  hav- 
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ing  basic  properties,  capable  of  forming  crys- 
tallizable  salts  with  acids.  All  but  three  of 
them  contain  oxygen,  in  addition  to  carbon, 
hydrogen,  and  nitrogen.  The  three  which  con- 
tain no  oxygen  (viz.,  coniine,  nicotine,  and 
sparteine)  are  volatile  liquids.  All  the  others 
are  solids  and  not  volatile  in  the  ordinary 
sense  of  the  term,  though  some  of  them  may, 
with  certain  precautions,  be  partially  sublimed. 
Nearly  all  of  them  are  colourless,  and  may  be 
obtained  in  a  crystalline  condition.  All  of 
them  are  odourless,  and  most  of  them  have  a 
more  or  less  bitter  taste.  Some  of  them  appear 
to  exist  unoombined  in  the  plants,  but  most  of 
them  are  combined  with  acids,  chiefly  organic. 

Formerly  it  was  customary  to  include  among 
alkaloids  all  basic  bodies,  whether  derived  from 
plants  or  from  animals.  At  present  the  term 
is  usually  restricted  to  those  which  naturally 
occur  only  in  plants,  or  which  have,  at  least, 
been  first  obtained  from  plants.  The  term 
"  artificial  alkaloid  "  is  sometimes  applied  to 
secondary  alkaloids  derived  from  natural  ones 
— for  instance,  to  bodies  like  apomorphine, 
homatropine,  or  hydrastinine.  The  term  "  syn- 
thetic alkaloid  "  may  be  applied  and  should  be 
restricted  to  alkaloids  which  occur  in  nature, 
but  have  been  prepared  synthetically.  It 
should  never  be  applied  to  basic  bodies  only 
obtained  synthetically  and  not  occurring  in 
nature  at  all  (such  as  kairine,  thalline,  antipy- 
rine,  etc.). 

Alkaloids  are  distributed  very  irregularly 
through  the  vegetable  kingdom.  Some  of  the 
natural  orders  are  quite  rich  in  alkaloids  (for 
instance,  the  Papaveracem,  Ruhiacem,  Solan- 
acecB,  etc.),  while  others  contain  only  a  few 
or  contain  none  at  all.  The  latter  appears 
to  be  the  case  with  the  Oraminex,  LabiatcR, 
and  CompositcB.  Nearly  all  plants  which 
contain  alkaloids  are  dicotyledonous.  Of  the 
monocotyledonous  plants  only  the  Liliacece 
appear  to  contain  any  (Golchicum,  Asagrcsa, 
Veratrum).  In  acotyledonous  plants  they  are 
very  rare.  Among  the  cryptogams  alkaloids 
are  found  only  in  some  of  the  fungi  (muscarine) 
and  club  mosses  (lycopodine) ;  none  at  all  occur 
in  the  seaweeds,  lichens,  mosses,  and  liverworts. 

A  few  alkaloids  occur  in  more  than  one 
natural  order  (caffeine,  berberine).  Most  of 
the  other  alkaloids  are  peculiar  to  certain  nat- 
ural orders  or  members  thereof.  Very  often 
there  is  more  than  one  alkaloid  in  one  or  the 
same  family  or  member.  In  some  cases  a 
large  number  occur  side  by  side. 

The  distribution  of  alkaloids  through  the 
several  parts  of  a  plant  varies.  Most  of  them 
occur  in  the  parts  latest  in  growth  or  having 
the  most  active  circulation — that  is,  in  the 
fruit  and  seeds,  the  roots,  or  leaves — but  also 
in  the  bark,  being  formed  in  the  cambium 
layer,  and  then  stored  in  the  dead  bark. 

The  following  alkaloids    are    those  which 
have  been  or  are  now  more  or  less  used  thera- 
peutically: 
Aoonitine  (crystalline),  from  Aconitum  Napel- 

lus  L. 
Alstonine,  from  Ahtonia  scholaris  R.  Br. 
Aspidospermine,  from  Aspidosperma  Quebra- 
cho-bianco Schlechtendal, 


Atropine,  from  Airopa  Belladonna  L.  and  Da- 
tura Stramonium  L. 

Bebeerine,  from  Nectandra  Rodimi  Schomb. 

Berberine,  from  Berberis  vulgaris  L.,  Hydras- 
tis canadensis  L.,  and  many  other  plants. 

Brucine,  from  various  species  of  Strychnos. 

Caffeine  (a  feeble  alkaloid  forming  unstable 
salts  with  acids),  from  coffee,  tea,  and  gua- 
rana. 

Carpaine,  from  Carica  Papaya  L. 

Cinohonidine,  )    from  certain  species  of  Oin- 

Cinchonine,     )         chona. 

Cocaine,  from  Erythroxylon  Coca  Lamarck. 

Codeine,  from  opium. 

Coniine,  from  Conium  maculatum  L. 

Comutine  (composition  undetermined),  from 
ergot. 

Curarine,  from  curare. 

Daturine,  from  Datura  Stramonium  L.  Ac- 
cording to  Ladenburg,  this  is  a  variable 
mixture  of  atropine  and  hyoscyamine. 

Duboisine,  from  Duboisia  myoporoides  R.  Br. 
According  to  Ladenburg,  this  is  identical 
with  hyoscyamine. 

Emetine,  from  Cephaelis  Ipecacuanha  (Brotero) 
A.  Richard. 

Ergotinine  (composition  undetermined),  from 
ergot. 

Erythrophloeine,  from  Urythrophlwum  guin- 
eense  Don. 

Eserine,  same  as  physostigmine. 

Hydrastine,  from  Hydrastis  canadensis  L. 

Hyoscine,  from  Hyoscyamus  niger  L. 

Hyoscyamine,  from  Hyoscyamus  niger  L., 
Atropa  Belladonna  L.,  Datura  Stramonium 
L.,  and  Duboisia  myoporoides  R.  Br. 

Morphine,    1 

Narceine,  » 

Narcotine,     M^om  opium. 

Papaverine,  J 

Pelletierine  (or  punioine),  from  Punica  Grana- 

tum  L. 
Physostigmine  (or  eserine),  from  Physostigma 

venenosum  Balfour. 
Pilocarpine,  from  several  species  of  Pilocarpus. 

n"!:I!;„!,°^'  f  from  various  species  of  Cinchona. 
yninine,     j  ^ 

Sanguinarine,  from  Sanguinaria  canadensis  L. 

Scopolamine,  from  Scopolia  atropoides  Schult. 

Sparteine,  from  Cytisus  Scoparius  (L.)  Link. 

Strychnine,  from  various  species  of  Strychnos. 

Theine,  same  as  caffeine. 

Theobromine,  from  neobroma  Cacao  L. 

Tropacocaine,  from  a  Javanese  coca. 

Veratrine,  from  Asagrcea  officinalis  (Schl.  et 

Ch.)  Lindley.     This  is  not  a  single  alkaloid, 

but  a  mixture  of  several. 

VI.  Organic  A  cids. — Bodies  having  an  .acid 
character,  forming  salts  with  bases.  The  prin- 
cipal organic  acids  which  come  imder  consid- 
eration here  are  the  following :  Acetic,  agaric 
(instead  of  "  agaric  acid,"  it  is  more  usual  to 
employ  the  term  agaricin;  the  substance  is 
extracted  from  white  agaric),  benzoic,  butyric, 
camphoric,  citric,  ergotinic  (composition  unde- 
termined), gallic,  lactic,  malic,  meconic,  oleic, 
oxalic,  salicylic,  succinic,  and  tartaric  (tannic 
acid  is  classed  under  "Tannins"). 

VII.  Colouring  Matters. — A  class  of  bodies 
of  very  varying  properties,  the  nature  of  many 
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of  which  is  not  yet  understood.  Many  of 
them  will  eventually  find  their  proper  place 
under  other  group  heads. 

VIII. — Resins. — Resins,  in  the  sense  of  prox- 
imate principles,  do  not  comprise  the  ordinary 
commercial  resins,  such  as  shellac,  damar,  a,m- 
moniac,  etc.,  all  of  which  are  complex  bodies, 
but  the  term  is  intended  to  apply  to  the  sev- 
eral chemical  individuals  of  a  resinous  charac- 
ter which  exist  in  nature.  Resin  of  jalap, 
resin  of  podophyllum  (often-  called  podophyl- 
lin),  resin  of  scammony,  etc.,  are  also  complex 
bodies  and  not  proximate  principles. 

IX.  Mxed  Oils  and  J'aits.— These  bodies  prop- 
ei'ly  do  not  belong  among  the  proximate 
principles,  because  they  are  not  simple  bodies, 
but  compounds  of  the  radicle  glyceryl  (CsHs) 
with  various  fatty  acids,  or  rather  their  anhy- 
drides. When  fixed  oils  or  fats  are  decomposed 
by  suitable  means,  the  glyceryl  separates,  com- 
bines with  some  of  the  elements  of  water,  and 
forms  glycerin  (CsH6(OH)3),  while  the  fatty 
anhydride  takes  up  the  hydrogen  left  over  from 
the  decomposed  water  and  produces  the  cor- 
responding fatty  acid.  Glycerin,  therefore,  is 
not  a  proximate  princij)le,  strictly  speaking, 
because  it  does  not  exist  as  such  in  these 
bodies.  When  obtained  by  any  process  what- 
ever it  is  rather  a,  product  fhiai  an  educt.  It 
is,  however,  customary  and  convenient,  when 
making  a  proximate  analysis  of  a  vegetable  or 
animal  substance,  to  report  among  the  constit- 
uents "  fixed  oil "  or  "  fat,"  if  any  has  been 
found,  because  it  is  easy  to  isolate  it  in  this 
form  and  to  subject  it  to  tests  of  identity. 

There  is  no  sharp  distinction  between  fixed 
oils  and  fats,  so  far  as  their  physical  character 
is  concerned,  their  consistence  (fluid  or  solid 
condition)  at  the  ordinary  temperature  depend- 
ing upon  their  melting  point,  and  this  again 
upon  the  melting  point  of  the  fatty  acid  which 
they  chiefly  represent. 

X.  Waxes. — These  are  likewise  compound 
bodies,  closely  allied  to  fats,  but  containing  no 
glyceryl.  For  convenience  sake  they  are  usu- 
ally classed  among  "  proximate  principles." 

XI.  Volatile  Oils. — A  large  group  of  bodies, 
mostly  liquid  at  ordinary  temperatures,  with 
more  or  less  odour,  volatilizable  with  the  vapour 
of  boiling  water,  and  usually  extracted  from 
plants  in  this  manner.  A  few  volatile  oils, 
when  thus  extracted,  are  found  to  consist  of 
only  one  constituent ;  but  most  of  them  are 
more  or  less  complex  bodies,  which  may  be 
separated  from  each  other  by  suitable  means. 
If  the  single  constituents  can  be  separated 
from  the  oil  without  altering  their  nature,  they 
must  be  regarded  as  the  true  proximate  prin- 
ciples. For  instance,  by  fractional  distillation, 
safrol,  a  definite  chemical  individual,  may  be 
separated  from  oil  of  sassafras  or  from  oil  of 
camphor.  Safrol,  therefore,  is  a  proximate 
principle,  and  it  happens  to  be  an  active  prin- 
ciple also  (see  under  XIII).  Oil  of  sweet  birch 
{oleum  betulcB,  U.  S.  P.),  on  the  other  hand 
— which,  by  the  way,  constitutes  the  largest 
proportion  of  the  commercial  oil  of  winter- 
green — consists  entirely  of  methyl  salicylate, 
a  compound  body,  which,  when  split  up  by 
appropriate  agents,  is  converted  into  methylic 


alcohol  and  salicylic  acid.  Strictly  speaking, 
even  these  are  not  its  proximate  principles, 
since  they  do  not  exist  as  free  methyhc  alcohol 
and  as  free  salicylic  acid  in  the  oil.  When 
making  a  proximate  analysis  of  a  plant  it  is 
usual  to  report  the  "  volatile  oil "  among  its 
constituents,  as  if  it  were  a  proximate  principle. 
The  commonest  constituents  of  volatile  oils 
are  terpenes  (hydrocarbons)  of  the  composi- 
tion CioHij.  Some  volatile  oils  consist  entire- 
ly of  terpenes.  Others  contain,  besides,  some 
oxygenated  compounds.  When  exposed  to 
cold,  certain  volatile  oils  separate  into  a  solid 
portion,  calted  stearopten,  and  a  liquid  por- 
tion, eiseopten.  Besides  terpenes,  some  volatile 
oils  contain  phenols,  ketones,  aldehydes,  com- 
pound ethers  or  esters,  etc.,  which  are  prefera- 
bly put  together  in  a  group  by  themselves. 

XII.  Camphors.— These  are  volatile  aromatic 
bodies,  solid  at  the  ordinary  temperature  and 
closely  related  to  the  volatile  oils,  although 
they  are,  unlike  many  of  the  latter,  homogene- 
ous individuals.  It  is  customary  in  works  on 
materia  medica  to  make  the  term  camphor 
embrace  the  stearoptens  obtained  from  many 
essential  oils,  irrespective  of  their  true  chem- 
ical character.  The  only  active  principle  prop- 
erly belonging  here  is  the  official  camphor  from 
Cinnamomum  Oamphora  (L.)  Nees  et  Eberm. 

XIII.  Miscellaneous  Compounds. — Since  it  is 
now  known  that  many  organic  chemicals,  not 
referable  to  the  other  groups  here  mentioned, 
occur  as  proximate  principles  in  plants  and 
animals,  it  seems  best  to  place  these  all  in  one 
group,  the  single  members  of  which  may  again 
be  arranged  in  proper  sections  or  sub-classes 
— for  instance,  phenols,  ketones,  etc.  For  our 
purposes  it  will  be  sufficient  to  establish  the 
group  at  large,  since  the  number  of  active 
principles  belonging  to  it  is  not  numerous. 
The  following  may  be  mentioned : 

Anethol  (the  essential   constituent  of  oil   of 

anise). 
Carvol  (the  essential  constituent  of  oil  of  cara- 


Bucalyptol,  or  cineol,  existing  in  the  essential 
oils  obtained  from  a  variety  of  plants. 

Bugenol  (the  main  constituent  of  oil  of  cloves, 
and  also  occurring  in  other  oils). 

Guaiacol  (the  essential  constituent  of  creosote 
from  wood-tar). 

Menthol  (the  essential  constituent  of  oil  of 
peppermint;  sometimes  called  peppermint- 
camphor). 

Safrol  (obtained  from  oil  of  sassafras,  or  from 
oil  of  camphor). 

Thymol  (from  oil  of  thyme,  and  several  other 
oils;  sometimes  called  thyme-camphor). 

Apiol  (not  the  green  liquid  extract  commonly 
sold,  but  the  colourless  crystalline  substance 
extracted  from  oil  of  parsley). 

XIV.  Protein  Bodies. — These  constitute  a 
class  of  substances  otherwise  known  as  albu- 
minoids, all  containing  nitrogen,  and  chiefly 
valuable  as  food. 

XV.  Ferments.  —  The  true  ferment  sub- 
stances, either  vegetable  or  animal,  have  not  as 
yet  been  isolated.  Their  presence  is  known 
only  by  their  effects.  They  are  contained  in 
certain  preparations  sold  in  the  market  in  a 
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more  or  less  concentrated  form.  From  vege- 
table sources :  papayotin  (from  the  milk  sap  of 
Carica  Papaya  L.).  From  animal  sources : 
pepsin,  pancreatin  (composed  of  trypsin,  amy- 
lopsin,  steapsin,  and  a  ferment  which  coagu- 
lates milk). 

The  Employment  of  Active  Principles  in 
Place  of  the  Corresponding  Crude  Drugs. — 
Whenever  it  is  known  that  the  characteristic 
physiological  and  therapeutic  effects  of  a  plant 
are  wholly  I'epresented  by  the  active  principle 
which  it  contains,  and  when  the  latter  is  readily 
obtainable,  it  is  self-evident  that  the  employ- 
ment of  the  latter — a  definite,  homogeneous, 
readily  identifiable  body — will  eliminate  from 
the  treatment  of  a  case  many  of  the  factors 
of  uncertainty  which  would  be  connected  with 
the  use  of  the  drug  itself,  or  with  that  of  one 
of  its  common  Galenical  preparations,  such  as 
a  tincture,  fluid  extract,  etc.,  since  these  are 
loaded  with  inert  matter.  There  can  be  no  doubt 
that  pilocarpine,  for  instance,  can  fully  replace 
jaborandi ;  emetine,  ipecac ;  physostigmine.  Cal- 
abar bean  ;  sparteine,  scoparius  ;  pelletierine, 
pomegranate  bark  ;  and  a  suitable  mixture  of 
strychnine  and  brueine  (about  equal  parts),  nux 
vomica  or  ignatia ;  but  this  list  could  not  be 
very  much  further  extended  at  the  present  time. 
So  far  as  cinchona  is  concerned,  its  principal 
alkaloid  (quinine),  and  even  some  of  the  other 
alkaloids,  can  fully  replace  it  so  far  as  the 
treatment  of  intermittent  fever  is  concerned. 
But  cinchona  contains  small  quantities  of 
other  constituents  which  appear  to  come  into 
useful  play  when  it  is  used  as  a  simple  tonic. 
Cocaine  has  certain  decided  effects  and  special 
uses.  The  drug  it  is  derived  from — coca 
leaves — possesses  some  valuable  properties  not 
referable  to  cocaine,  though  it  is  not  yet  clearly 
known  to  what  they  are  due.  None  of  the  single 
constituents  of  opium  fully  represents  it.  In 
fact,  most  of  them  differ  in 'their  action  more  or 
less  from  each  other ;  and  even  an  artificial 
mixture  made  up  of  the  known  constituents  of 
opium  in  about  their  original  proportion  does 
not  fully  equal  the  efEects  of  opium  itself.  None 
of  the  principles  so  far  isolated  from  digitalis, 
nor  any  mixture  of  them,  can  fully  replace  the 
drug  itself.  These  facts  should  be  borne  in 
mind  to  prevent  disappointment  when  the  re- 
sults expected  from  the  use  of  an  active  prin- 
ciple are  not  realized.  At  the  present  time  it 
is  necessary  to  study  each  active  principle  by 
itself,  and  to  remember  its  peculiar  effects  if 
they  differ  from  that  of  the  drug  from  which 
it  is  derived. — Chaeles  Rice. 

ADANSONIA.— The  bark  of  the  baobab 
tree  of  Africa,  the  largest  tree  known,  used  as 
a  febrifuge.  An  infusion  of  1  oz.  in  20  oz.  of 
water  may  be  taken  in  the  course  of  a  day. 

ADEPS. — See  Fat,  Lard,  and  Lanolin. 

ADJUVAITTS  are  remedies  or  measures 
employed  for  the  purpose  of  intensifying  or 
furthering  the  action  of  drugs,  etc.,  but  which 
by  themselves  have  a  somewhat  different  physi- 
ological effect.  For  example,  perfect  quiet  is  an 
adjuvant  to  anodynes,  calomel  and  capsicum 
to  quinine  in  malarial  troubles,  etc.  The  list 
might  be  extended  indefinitely,  but  as  the  term 


is  so  nearly  self-explanatory  it  is  hardly  neces- 
sary. [The  adjuvant  elixir  of  the  Nat.  Form., 
intended  chiefly  as  a  vehicle  for  acrid  or  dis- 
tasteful drugs,  is  a  syrup  of  sweet-orange  peel, 
wild  cherry  bark,  Kussian  licorice,  coriander 
seed,  and  caraway  seed.] — R.  H.  Nevins. 

ACOITIDIN. — The  active  principle  of  Ado- 
nis vernalis  (see  Adonis). 

ADONIS. — A  ranunculaceous  plant  related 
to  the  genus  Anemone,  that  grows  wild  in  Eu- 
rope, Asia,  and  Africa.  The  species  that  have 
been  employed  in  medicine  are  A.  vernalis, 
A.  capensis  (seu  vesicatoria),  and  A.  cicpani- 
ana.  These  seem  to  possess  similar  charac- 
teristics. When  fresh,  the  plant  has  acrid, 
irritant,  caustic,  and  vesicating  properties  that 
disappear  when  it  is  dried.  In  Europe  and 
Africa  the  bruised  leaves  of  the  fresh  plant 
have  been  popularly  used  as  a  substitute  for 
cantharides.  Parkinson  attributed  to  adonis 
lithontriptic  properties. 

Pallas  states  that  in  Siberia  A.  vernalis  is 
used  as  an  abortifacient,  and  that  in  Russia  it 
has  been  used  as  a  household  remedy  for  cardiac 
and  renal  dropsy. 

A.  N.  Bubnow  reported  in  1879  that  an  in- 
fusion of  from  f  to  3  drachms  of  A.  vernalis 
in  6  oz.  of  water  possessed  an  action  resembling 
that  of  digitalis,  and  that  in  some  instances 
this  drug  had  quieted  the  heart  when  digitalis 
had  failed  to  do  so.  He  made  physiological 
experiments  with  an  aqueous  extract  injected 
into  the  lymph  sac  of  frogs,  in  doses  varying 
from  J  of  a  drop  to  6  drops,  and  found  that  it 
caused,  proportionally  to  its  dose,  most  ener- 
getic ventricular  contractions,  that  eventually 
diminished,  the  ventricle  remaining  in  systole 
for  some  seconds  ;  the  venous  sinus  and  auri- 
cles distended  and  attempted  to  act,  ineffectu- 
ally, until  a  few  drops  of  blood  penetrated  into 
the  ventricle,  when  it  contracted  spasmodically 
anew.  In  1883  V.  Cervello  isolated  from  a 
precipitate  produced  by  tannin  a  glucoside, 
adonidin.  Adonidin  is  a  clear,  yellow  powder 
that  has  a  bitter  taste  ;  it  is  insoluble  in  ether 
or  chloroform,  but  is  soluble  in  water  and  in 
alcohol.  It  is  obtained  from  the  leaves,  rhi- 
zomes, and  roots  of  A.vernalis  or  A.  cupanianaj 
10,000  parts  of  the  plant  furnishing  about  3 
parts  of  the  glucoside. 

Huchard  and  Traversa  found  that  the  prin- 
cipal action  of  the  infusion  and  of  adonidin 
was  on  the  cardio-vascular  apparatus,  regulat- 
ing and  slowing  the  cardiac  beats,  increasing 
the  apical  shock,  and  diminishing  the  heart's 
dimensions.  There  were  increased  urin'ary  ex- 
cretion, disappearance  of  dropsy  or  oedema, 
slowing  and  deepening  of  the  respiration, 
and  diminution  of  palpitation  and  dyspnoea. 
Both  Huehard  and  Hare  found  that  the  in- 
creased arterial  pressure  was  due  to  stimu- 
lation of  the  vaso-motor  centres  and  to  the 
increased  cardiac  force.  In  toxic  doses  it  para- 
lyzes the  peripheral  extremities  of  the  vagus, 
excites  the  accelerator  system,  and  eventually 
produces  paralysis  of  the  cardio-motor  nerves. 

Huchard  recommended  an  infusion  of  4  to  8 
parts  of  the  plant  in  200  of  water,  to  be  taken 
three  or  four  times  a  day.    He  administered 
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the  alcoholic  tincture  in  doses  of  from  J  to  li 
drachm.  Adonidin  may  be  given  in  doses  of 
from  s'ix  to  ^  of  a  grain,  repeated  two  or  three 
times  a  day  if  necessary.  In  large  doses  Hu- 
chard  found  that  it  caused  vomiting  or  diar- 
rhoea. 

Either  the  infusion  or  the  glucoside  is  useful 
in  cases  of  uncompensated  heart  disease  in 
which,  in  consequence  of  arrhythmia  and  in- 
sufBciency  of  the  cardiac  energy,  grave  circu- 
latory disorders  exist.  The  drug  has  a  marked 
diuretic  action,  in  consequence  of  increased 
arterial  pressure.  With  the  diminution  of 
oedema  in  dropsical  patients  there  are  de- 
creased body  weight  and  greater  comfort. 

Da  Costa  and  Albertoni  advise  its  adminis- 
tration in  palpitation  independent  of  cardiac 
lesion. 

H.  C.  Wood  considers  that  it  acts  more 
promptly  than  digitalis,  and,  as  it  may  be  ad- 
ministered for  months  without  any  cumula- 
tive effect  resulting,  it  is  to  be  preferred  to 
digitalis  in  those  cases  of  mitral  or  aortic  re- 
gurgitation in  which  the  latter  drug  is  not 
well  tolerated.  Where  the  drug  is  to  be  ad- 
ministered for  a  long  time  the  use  of  the  glu- 
coside is  preferable  to  that  of  the  infusion. 
Samuel  T.  Armstrong. 

ADRTTE. — See  Cyperus  artioulatus. 

.ffiGLE  MARMELOS.— See  Bela  fruit. 

AEROTHERAPETJTICS.— See  Air,  Com- 
pressed OR  Rarefied. 

AEROZOIj. — A  mixture  of  essential  oils, 
chiefly  oil  of  spruce,  said  to  contain  35  per  cent, 
of  ozone  by  volume,  to  which  is  attributed  any 
therapeutic  value  it  may  possess. 

.ffiRTTGO. — Verdigris,  impure  copper  sub- 
acetate  (see  under  Copper). 

.ffiSCTJLIN.— A  glucoside  found  in  the  bark 
of  the  horse  chestnut  {^sculus  Hippocasta- 
num).  It  has  been  recommended  as  a  substi- 
tute for  quinine,  and  antiseptic  properties  have 
been  attributed  to  it. 

.ffiTHER.— See  Ether. 

^THER   AN^STHETICXJS.— Aran's 

ether,  a  varying  mixture  of  numerous  chlor- 
ethers,  formerly  used  as  an  anmsthetic.  Its 
action  is  similar  to  that  of  chloroform,  over 
which  it  has  no  advantages,  while  its  great 
tendency  to  undergo  changes  on  keeping  ren- 
ders it  untrustworthy. 

^THER     CHLOROFORMIATTJS.— A 

mixture  of  1  part  of  chloroform  and  9  parts  of 
ether,  recommended  by  Weigel  as  an  anmsthetie. 

^THEROLEA.— Those  of  the  elaaosac- 
chara  of  which  an  ethereal  oil  is  a  constituent. 

AFFUSION.— Much  confusion  exists  in  the 
employment  of  the  terms  affusion  and  douche. 
To  such  an  extent  has  this  gone  that  the  term 
affusion  is  now  rarely  employed,  all  methods 
and  procedures  by  which  water  is  forcibly 
projected  against  the  body  being  described  as 
douches.  Strictly  speaking,  however,  such  a 
use  of  the  word  douche  is  incorrect,  as  includ- 
ing too  much.  Though  in  affusion  nothing  is 
requisite  save  that  the  liquid  shall  fall  upon 
the  body  from  a  height,  and  the  water  may 


be  cold,  tepid,  or  hot,  yet  tepid  affusions  are 
rarely  employed,  and  hot  ones  usually  only 
in  rapid  alternation  with  cold  ones,  to  pro- 
mote absorption  of  old  inflammatory  deposits, 
and  to  excite  nerve  actiQn  in  hysterical  con- 
ditions. 

Cold  affusions  (40°  to  60°  P.)  are  practically, 
then,  both  generally  more  useful  and  in  more 
general  use  than  any  other  forms.  In  fever 
Currie's  method  may  flnd  useful  employment, 
but  rather  as  a  nerve  tonic  and  exciter  in 
asthenic  conditions  than  for  its  antipyretic 
value.  Even  in  this  condition  it  is  now  seldom 
employed,  and  in  the  Brand  method  of  cold 
bathing  we  find  a  more  efficient  and  conven- 
ient means  of  meeting  the  indications.  In 
one  febrile  condition,  however,  cold  affusion  is 
invaluable — namely,  in  insolation,  or  sunstroke. 
The  patient  suffering  from  sunstroke  should 
be  stripped  of  all  his  clothing  and  laid  upon  a 
table ;  he  should  be  vigorously  rubbed  with  ice, 
and  from  a  watering  pot  or  sprinkler  held  at 
a  height  of  about  six  feet  above  his  body  ice 
water  should  be  continuously  let  fall  upon' him. 
These  procedures  should  be  persisted  in  imtil 
the  patient's  rectal  temperature  has  fallen  to 
101° ;  they  are  then  to  be  discontinued,  lest 
the  fall  of  temperature  which  continues  after 
the  withdrawal  of  these  means  become  too 
great,  and  collapse  be  thereby  induced.  In  the 
greater  number  of  cases  these  procedures  are  all 
that  are  required,  even  the  necessity  for  stimu- 
lation generally  not  appearing,  since  the  de- 
cidedly stimulant  effect  of  cold  water  dropping 
forcibly  and  in  fine  streams  upon  the  surface 
of  the  patient's  body  excites  all  the  vital  func- 
tions to  activity,  and  renders  the  use  of  other 
therapeutic  measures  unnecessary.  Should  the 
temperature  subsequently  rise  considerably,  as 
is  not  infrequently  the  case,  the  application 
is  to  be  repeated.  The  beneficial  effect  of  the 
cold  affusion  used  in  cases  of  insolation  is  tru- 
ly wonderful,  the  circulation  becoming  more 
natural,  the  respiration  growing  deep,  convul- 
sions and  delirium  ceasing,  the  temperature 
falling  rapidly,  coma  disappearing,  and  the 
mind  becoming  clear.  No  other  therapeutic 
procedure  can  in  any  way  compare  with  this 
in  the  treatment  of  sunstroke,  a  fact  that  has 
again  and  again  been  demonstrated  in  the  hos- 
pital services  of  large  cities. 

In  non-febrile  conditions,  too,  the  cold  affu- 
sion is  a  useful  application,  but  it  is  by  no 
means  to  be  used  indiscriminately.  If  follow- 
ing its  administration  the  respirations  become 
deep,  the  pulse  grows  full  and  strong,  the  skin 
gets  red  and  glowing,  and  the  extremities  are 
rendered  warm— in  short,  if  vigorous  reaction 
takes  place — then  has  affusion  been  wisely 
used.  If,  on  the  other  hand,  its  employment 
results  in  pallor  of  the  surface,  cvanosisof  the 
extremities,  weakening  of  the  circulation,  and 
all  the  symptoms  of  depression,  then  is  it  by 
no  means  to  be  repeated,  lest  it  Work  serious 
harm.  Prom  these  facts,  then,  we  may  infer 
that  the  use  of  the  cold  affusion  will  usually 
be  unwise  in  the  very  young,  the  aged,  those 
whose  vitality  from  any  cause  is  notably  low- 
ered, and  those  suffering  from  organic  disease 
of  the  heart  or  blood-vessels. 
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In  coma,  asphyxia,  syncope,  and  narcotism 
cold  affusion  is  often  of  great  service,  acting 
most  vigorously  to  arouse  and  to  restore  the  pa- 
tient. 

In  frosl  bite  it  is  frequently  useful,  restoring 
the  circulation  in  the  affected  part. 

In  chorea  and  allied  spasmodic  diseases  the 
use  of  the  cold  affusion  will  in  some  cases  serve 
to  determine  a  healthier  action  in  the  disturbed 
nerves. 

As  a  refreshing  and  tonic  agent  in  condi- 
tions of  slight  loss  of  vigour,  as  from  overwork 
or  overstudy,  it  is  often  of  value. 

In  hysterical  manifestations  the  brief  appli- 
cation of  the  cold  affusion  (or  the  cold  douche) 
outranks  all  other  therapeutic  applications. 

To  promote  the  absorption  of  chronic  in- 
flammatory thickenings  and  deposits  (espe- 
cially if  rheumatic)  cold  affusions  will  often  be 
of  benefit,  but  it  must  be  admitted  that  the 
rapid  alternation  of  hot  and  cold  water  appli- 
cations, as  in  the  Scotch  douche,  is  generally 
more  effective. 

As  a  corrector  of  functional  disturbances  in 
any  part  of  the  body  when  due  to  defective  in- 
nervation, the  cold  affusion  or  the  cold  douche 
is  one  of  the  most  valuable  curative  agents  in 
our  possession. 

The  action  of  the  cold  affusion,  then,  is  seen 
to  depend  in  febrile  conditions  partly  upon  its 
antipyretic  action,  but  in  all  conditions  its 
greatest  value  lies  in  its  great  power  to  excite, 
stimulate,  and  restore  defective  and  impaired 
innervation  not  dependent  upon  organic  dis- 
ease. When  the  nervous  condition  is  such 
that  its  application  is  followed  by  healthy  re- 
action, its  use  is  invariably  for  good ;  but  when 
depression  is  its  resu't,  it  is  not  only  of  no 
curative  value,  but  most  potent  for  harm. 

In  applying  the  affusion,  especially  if  the 
force  is  great,  the  stream  large,  or  the  temper- 
ature low,  care  must  be  exercised  in  directing 
it  upon  the  head,  the  chest,  or  the  abdomen. 
It  is,  therefore,  wiser  as  well  as  more  beneficial 
to  allow  the  water  to  fall  finely  divided,  as 
from  the  sprinkler,  rather  than  in  mass,  as 
from  a  wide-mouthed  vessel  or  a  pipe.  It  is, 
moreover,  better  not  to  exceed  either  a  fall  of 
six  feet  or  a  temperature  lower  than  40°  F. 
To  quote  the  opinion  of  Bartholow,  "  no  greater 
height  than  ten  feet,  and  a  column  not  larger 
than  four  inches,  will  be  proper  or  safe  under 
any  circumstances." — Henry  A.  Griffin. 

AGARIC. — Under  the  name  agaric  three 
varieties  of  fungus  have  been  used  in  medi- 
cine. 

Agarlcus  albus,  purging  agaric,  Poly- 
porus  officinalis.  Boletus  laricis,  the  agaric 
blanc  of  the  Pr.  Cod.,  is  a  fungus  growing 
upon  the  European  larch.  Prepared  for  the 
market,  it  presents  the  appearance  of  yellow  or 
white  masses  of  a  friable  and  spongy  charac- 
ter. Its  odour  is  heavy  and  sweetish,  and  its 
taste  at  first  sweet,  then  acrid  and  nauseating. 
It  was  formerly  used  to  some  extent  as  a 
purgative,  and  for  this  purpose  was  given  in 
doses  of  10  grains.  In  this  use  it  had  nothing 
of  value  to  recommend  it,  and  it  had  the  seri- 
ous disadvantage  of  frequently  causing  nausea. 


In  doses  of  5  grains  it  has  been  much  used, 
particularly  in  the  southern  parts  of  the  United 
States,  for  the  prevention  of  abnormal  sweat- 
ing, espepially  the  night-sweating  of  phthisis. 
Nausea  frequently  follows  this  dose  also,  and 
occasionally  diarrhcea. 

Agaric  as  such  is  now  little  employed  me- 
dicinally, though  its  active  principle,  agaricin, 
is  in  general  use. 

Agaricin  (agaric  or  agaricinic  acid),  CuHjo 
Os  +  HjO,  is  a  white  crystalline  powder  of 
slight  solubility  in  water.  It  is  extracted  from 
Agaricus  albus  by  the  action  of  alcohol. 

Agaricin  is  mainly  used  to  prevent  the  sweat- 
ing of  phthisis  and  exhausting  diseases,  and 
thus  employed  is  often  of  great  value.  For 
this  purpose  it  is  given  in  doses  of  from  -jV  to 
i  a  grain,  usually  in  pill.  It  is  exceedingly  slow 
in  its  action,  as  much  as  from  six  to  ten  hours 
being  required  for  the  production  of  its  full 
effect.  Nausea  and  diarrhcea  at  times  follow 
its  administration,  but  may  be  prevented  by 
combining  it  with  a  little  opium,  preferably  in 
the  form  of  Dover's  powder. 

Though  it  is  occasionally  given  hypodermic- 
ally  in  doses  of  froni  -jV  to  ^  of  a  grain,  its 
use  thus  is  not  to  be  recommended,  owing  to 
its  irritating  nature  and  its  tendency  to  cause 
suppuration. 

Agaricin  is  occasionally  used  to  diminish 
bronchial  secretion,  and  sometimes  to  stop  the 
flow  of  milk. 

Its  effect  in  diminishing  secretion  is  believed 
to  depend  upon  its  action  on  the  terminal  nerve 
fibres  in  the  glands. 

Agaricus  chirurgorum,  Boletus  igniarius, 
Polyporus  fomentarius,  touchwood,  tinder, 
spunk,  punk,  the  agaric  de  chene  of  the  Pr. 
Cod.,  is  a  fungus  growing  upon  the  oak. 

Touchwood  is  a  tough,  porous,  and  spongy 
material  which  finds  some  application  in  sur- 
gery. Thus,  its  physical  characters  render  it  a 
hemostatic  of  some  value.  In  haemorrhage  of 
small  amount,  as  from  leech  bites,  agaric  bound 
over  the  wound  is  often  most  efficient,  and  it 
has  been  highly  recommended  for  use  in  plug- 
ging the  nose  for  the  relief  of  epistaxis. 

Prom  its  characteristic  of-  burning  slowly 
when  ignited,  touchwood  was  formerly  in  com- 
mon use  as  a  moxa,  and  to  render  it  more  in- 
flammable it  was  often  soaked  in  a  solution  of 
nitrate  or  of  chlorate  of  potassium.  Moxas 
having  become  practically  obsolete,  its  use  for 
this  purpose  is  now  very  uncommon. 

Henet  a.  Griffin. 

AGARICUS  MUSCARIUa— See  Mus- 
carine. 

AGATHIN. — This  proprietary  preparation 
is  a  compound  allied  to  antipyrine.  Chem- 
ically it  is  salioylaldehyde-a-methylphenyl- 
hydrazone.  It  is  in  the  form  of  white  scales, 
odourless  and  tasteless,  insoluble  in  water, 
soluble  in  alcohol  or  ether.  It  was  recently 
much  vaunted  as  an  analgetic,  especially  in 
neuralgia  and  rheumatism,  for  which  pur- 
pose it  was  given  in  doses  of  from  4  to  8 
grains  three  times  a  day,  but  it  does  not  seem 
to  offer  any  great  advantage  over  the  better- 
known  analgetics. 
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AGrGLTTTINANTS  are  applications  which 
serve  to  approximate  and  retain  in  position 
lacerated  or  incised  tissues.  Formerly  a  large 
number  of  substances  were  held  in  high  repute 
for  this  purpose,  but  now  the  term  is  restricted 
to  adhesive  and  court  plasters,  collodion,  and 
all  adhesive  substances  used  in  the  dressing  of 
wounds. — R.  H.  Nevins. 

AGRIMONY,  the  herb  of  Agrimonia 
Eupatoria,  the  aigremoine  of  the  Fr.  Cod., 
was  formerly  much  used  as  an  astringent  and 
tonic,  but  it  is  now  little  used  except  for  the 
preparation  of  domestic  mouth  washes  and 
lotions.  Internally  the  dose  is  from  1  to  3 
drachms. 

AGBOPYBTJM    REPENS.— See   Triti- 

CUM  REPENS. 

AILANTtrS.— The  bark  and  leaves  of  A. 
glandulosa,  A.  excelsa,  and  A.  malabarica,  the 
tree  of  heaven,  Chinese  sumach,  simarubace- 
ous  trees  indigenous  to  India  and  China.^  It 
is  chiefly  used  as  an  anthelminfhic,  especially 
against  tapeworm,  and  is  reputed  less  depress- 
ing than  pomegranate.  The  dose  of  the  bark 
or  leaves  is  8  grains,  and  that  of  a  non-oflicial 
fluid  extract  is  from  15  to  30  grains. 

AIR,  CONDENSED  OR  RAREFIED. 
— The  density  of  air  is  measured  by  its  pressure, 
or,  to  state  the  same  fact  in  other  words,  air  ex- 
erts in  ei'ery  direction  a  pressure  proportional 
to  its  density.  Upon  this  fact,  together  with  the 
general  physical  laws  that  motion  takes  place 
in  the  direction  of  least  resistance,  and  that 
action  and  reaction  are  equal  and  opposite,  is 
based  that  portion  of  the  art  of  pneumother- 
apy  that  deals  with  air  modified  in  density.* 

In  discussing,  this  subject  it  is  necessary  not 
only  to  bear  in  mind  the  general  physiology  of 
respiration  and  circulation  and  the  facts  and 
laws  of  the  mutual  relations  of  these  processes, 
but  also  to  remember  that  the  respiratory  and 
circulatory  mechanisms  are  commonly  adjusted 
to  the  prevailing  atmospheric  pressure.  The 
external  surface  of  an  ordinary  human  body 
being  about  sixteen  square  feet,  the  atmosphere 
presses  thereon  with  a  weight  of  about  sixteen 
tons,  which  would  ''  crush  us  to  earth  "  were  it 
not  counterbalanced  by  an  equal  pressure  act- 
ing upon  the  interior.  Thus  when  the  pres- 
sure of  the  air  upon  a  part  of  the  exterior  is 
partially  removed,  as  in  cupping,  that  part  is 
seen  to  be  immediately  forced  outward,  the 
motion  being  shared  by  both  solids  and  fluids ; 
but,  the  latter  moving  more  readily  than  the 
former,  a  congestion  of  the  part  with  blood  is 
evident. 

Important  modifications  of  physiological  and 
pathological  processes  may  therefore  be  brought 
about  by  modifying  the  pressure  of  the  at- 
mosphere upon  the  body  in  general,  or  upon  a 
portion  of  the  body,  or  differently  upon  dif- 
ferent portions  of  the  body.  Such  modifica- 
tions of  pressure  are  the  mechanical  effect  of 
natural  or  artificial  alterations  in  the  density 
of  the  atmosphere. 

*  For  therapeutical  purposes  air  may  be  modified 
not  only  in  respect  to  its  density,  but  likewise  in  re- 
spect to  temperature,  moisture,  or  chemical  compo- 
sition. 


While  for  purposes  of  exact  research  an 
exact  standard,  taking  account  of  corrections 
for  temperature  and  moisture,  is  necessary,  we 
may  for  practical  purposes  assume  the  ordi- 
nary mean  barometric  pressure  at  sea  level,  of 
30  inches  (760  millimetres)  of  mercury,  repre- 
senting about  15  pounds  to  the  square  inch 
(1-033  kilogramme  to  the  square  centimetre)  as 
that  of  an  unaltered  or  standard  atmosphere. 
Natural  variations— that  is  to  say,  the  ordinary 
barometric  fluctuations— within  a  range  of 
3  inches  of  mercury  may  be  disregarded. 
When,  however,  the  mean  barometric  pressure 
at  any  locality  in  the  temperate  zones  is  con- 
stantly less  than  38  inches  of  mercury,  that  lo- 
cality must  be  considered  to  fall  within  the 
category  of  those  having  naturally  rarefied 
atmospheres.  Naturally  rarefied  atmospheres 
exist  at  stations  elevated  above  sea  level,  the 
pressare  diminishing  about  1  inch  of  mercury 
(i  pound  to  the  square  inch)  for  every  1,000 
feet  of  elevation.  Prom  3,000  to  3,000  feet  is 
termed  moderate  altitude,  4,000  to  5,000  feet 
high  altitude,  more  than  5,000  feet  great  alti- 
tude. The  volume  of  a  stated  quantity  of  any 
gas  being  inversely  as  the  pressure,  in  rarefied 
atmospheres  the  weight  of  the  oxygen  con- 
tained in  a  given  volume  of  air  is  much  dimin- 
ished. Thus,  at  the  sea  level,  1  cubic  foot  of 
dry  air  at  33°  P.  (0°  C.)  contains  130-4  grains 
of  oxygen,  while  at  an  elevation  of  5,000  feet 
the  oxygen  is  reduced  to  108-6  grains.  In 
condensed  atmospheres  the  oxygen  is  propor- 
tionately increased ;  at  a  pressure  of  1^  at- 
mosphere 1  cubic  foot  of  dry  air  at  82°  F. 
contains  195-6  grains  of  oxygen. 

Artificially  modified  atmospheres  may  be  con- 
densed—thsA  is,  of  increased  or  positive  pres- 
sure; or  rarefied — that  is,  of  diminished  or 
negative  pressure. 

Such  modifications  may  be  made  to  affect 
both  and  equally  the  respired  air  and  the  sur- 
rounding atmosphere,  or  one  of  these  factors 
only,  or  both  unequally.  The  former  method, 
that  in  which  the  patient  breathes  air  of  the 
same  (modified)  density  as  that  wherein  he  is 
immersed,  is  termed  the  method  of  absolute 
pressure,  or  the  method  of  Tabarie.  It  em- 
braces the  condensed-air  bath  and  the  rarefied- 
air  bath.  The  latter  group  of  modifications, 
those  in  which  the  patient  breathes  air  differing 
in  density  from  that  wherein  he  is  immersed, 
are  included  under  the  method  of  differential 
pressure,  otherwise  termed  respiratory  differ- 
entiation, or  pneumatic  differentiation,  or  the 
method  of  Hauke  and  Waldenburg.  This 
method  embraces  a  number  of  expedients  (8) 
tabulated  in  the  further  course  of  this  article. 

It  is  evident  that,  in  so  far  as  diminution  of 
atmospheric  pressure  is  concerned,  the  physio- 
logical and  therapeutical  effects  of  sojourn  at 
altitudes  are  to  be  considered  under  the  head 
of  absoliife  pressure. 

Historically,  however,  it  was  not  the  obser- 
vation of  the"  robust  health  and  great  thoracic 
development  of  mountaineers,  or  of  the  im- 
provement in  health  of  invalids,  and  especially 
of  poitrinaires,  upon  removal  from  lowlands 
to  mountains,  that  led  to  the  use  of  artificial- 
ly modified  atmospheres  in  therapeutics ;  and 
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the  artificial  reproduction  of  the  atmospheric 
pressure  conditions  of  altitudes — that  is  to  say, 
the  rarefied-air  bath  (or  absolute  negative  pres- 
sure)— has  not  as  yet  been  found  of  much  im- 
portance. Paradoxical  as  it  may  seem,  it  is  the 
condensed-air  bath  (or  absolute  positive  pres- 
sure) that,  intermittently  used  at  low  levels, 
best  imitates  the  therapeutic  eflEects  of  altitude ; 
and  it  was  in  fact  through  studies  of  the  efiects 
of  condensed  air  upon  vegetable  and  animal  life, 
together  with  observations  of  the  results  upon 
men  of  descent  in  diving  bells  and  into  deep 
mines,  that  this  important,  but  as  yet  imper- 
fectly appreciated,  addition  to  the  resources  of 
medicine  was  made.* 

Tabarie  made  a  communication  upon  the 
subject  to  the  Parisian  Academy  of  Sciences 
in  1833,  f  and  in  1853  Junod  reported  to  the 
same  body  the  results  of  his  own  experiments 
upon  man.  The  first  practical  applications  of 
the  method  in  the  treatment  of  disease  seem  to 
have  been  made  in  1838,  under  the  direction  of 
Tabarie,  by  Pravaz  and  others.  Tabarie's  ap- 
paratus, upon  the  principle  of  which  most  sub- 
sequent ones  have  been  modelled,  consisted  of  a 
wrought-iron  spheroidal  chamber,  large  enough 
to  accommodate  a  dozen  persons,  into  which 
the  external  air  was  forced  by  a  steam  pump, 
and  from  which  the  air  respired  by  patients 
was  removed,  the  rate  of  efflux  being  made 
sufficiently  less  than  the  rate  of  afflux  to  se- 
cure any  desired  elevation  of  pressure  within 
,  the  chamber.  Pneumatic  chambers  of  variously 
modified  construction  have  been  erected  and 
are  in  operation  at  many  resorts  on  the  Conti- 
nent of  Europe.^  There  is  one  at  the  Bromp- 
ton  Hospital,  London,  but  the  writer  knows  of 
none  in  America.  At  each  medical  centre, 
however,  there  should  be  such  a  chamber  (or  a 
number  of  such  chambers),  under  the  care  of 
an  experienced  physician,  for  the  use  of  pa- 
tients referred  by  their  medical  attendants,  the 
latter  retaining  proper  control  or  oversight  of 
the  details  of  treatment  in  consultation  with 
the  specially  expert  physician  in  charge.  * 

Absolute-Pressure  Method.  ||  — Without 
entering  into  mechanical  details,  the  general 
features  of  a  pneumatic  chamber  may  be  de- 
scribed. The  purpose  of  the  apparatus  is  to 
immerse  the  patient  for  a  certain  time  in  air 
of  greater  (or  less)  density  than  that  to  the  ac- 
tion of  which  he  is  ordinarily  exposed.  The 
change  of  pressure  must  be  brought  about 
gradually,  after  the  patient  has  entered  the 
chamber ;  and  after  a  certain  length  of  expo- 
sure to  the  modified  atmosphere  the  ordinary 
pressure  must  be  gradually  restored  before  the 
patient    emerges.      The    apparatus    consists, 


*  Tide  J.  Solis-Cohen  :  Inhalation ;  its  Therapeutics 
and  Practice,  3d  ed.,  Philadelphia,  1876,  p.  37. 

t  Comptes,  rendus  t.  vi,  p.  896. 

i  For  a  description  of  the  different  forms  of  pneu- 
matic chambers,  see  Oertel,  Handbuch  der  respira- 
torischen  Therapie,  Leipzig,  1883  ;  English  transla- 
tion, by  Yeo,  London,  1885. 

*  There  is  at  Brussels  such  an  establishment,  which 
owes  its  existence  to  the  gratitude  of  a  wealthy  resi- 
dent of  ^hat  city  who  recovered  his  health  under 
pneumatic  treatment  at  Montpellier. 

1  With  this  the  writer  has  had  no  detailed  personal 
experience,  and  he  relies  principally  upon  the  writ- 
ings of  von  Vivenot,  Oertel,  and  Hovent. 


therefore,  of  two  essential  parts :  an  air-tight 
chamber  (usually  of  iron — m  one  instance,  at 
least,  of  stone),  and  a  pump  or  other  mechan- 
ism by  which  air  is  forced  into,  or  removed 
from,  the  chamber.  The  chamber  consists  of 
a  properly  lighted  and  tastefully  furnished 
room  in  which  a  patient  or  several  patients 
may  be  seated,  and  a  vestibule,  or  antecham- 
ber, in  which  changes  of  pressure  may  be  ef- 
fected independently  of  the  pressure  in  the 
main  or  respiration  chamber.  The  object  of 
this  latter  provision  is  to  afford  a  means  of 
exit  or  entrance  to  the  physician  or  attendant 
without  disturbing  the  pressure  in  the  respira- 
tion chamber,  and  without  subjecting  the  per- 
son entering  or  leaving  to  too  sudden  a  change. 
Some  chambers  have  a  sort  of  double  window 
by  means  of  which  books  and  other  small  ar- 
ticles may  be  passed  in  or  out  without  disturb- 
ing the  pressure.  Electric  bells  and  other 
means  of  calling  instant  attention  are  likewise 
provided.  In  addition  there  must  be  suitable 
devices  for  the  removal  of  carbon  dioxide  and 
other  products  of  respiration,  and  for  the  regu- 
lation of  the  temperature  and  the  humidity  of 
the  air  of  the  chamber.  Provision  can  also  be 
made  for  modifying  the  proportions  of  oxy- 
gen, nitrogen,  or  carbon  dioxide,  or  for  the 
impregnation  of  the  incoming  air  or  of  the  air 
of  the  chamber  in  any  proportion  desired  with 
any  gas,  vapour,  or  volatile  medicament,  or  any 
drug  susceptible  of  nebulization.  The  various 
desiderata  have  been  well  accomplished  by  the 
chamber  erected  at  Beichenhall  by  G.  von  Lie- 
big.  It  is  figured  in  Yeo's  translation  of  Oer- 
tel's  Mespiratory  Therapeutics :  London,  Smith 
Elder  &  Co.,  1885. 

It  consists  of  three  rooms  of  sheet  iron,  ar- 
ranged somewhat  on  the  plan  of  a  trefoil  and 
communicating  by  means  of  an  antechamber, 
the  whole  being  inclosed  by  an  outer  iron  wall 
with  a  door  through  which  entrance  is  gained 
into  the  antechamber.  The  three  other  walls 
of  the  antechamber  are  formed  by  the  walls  of 
the  three  respiration  chambers.  Each  room  con- 
tains three  windows  of  thick  glass,  and  is  3'33 
metres  high  and  3'04  metres  in  diameter.  Its 
base  is  thus  3-267  square  metres,  and  its  capac- 
ity 7'613  cubic  metres.  Three  persons  can  sit 
around  a  table  in  each  of  the  chambers,  and 
altogether  nine  persons  can  be  accommodated 
in  the  apparatus.  The  antechamber  has  an 
average  width  of  1  metre  and  a  depth  of  1'3 
metre,  and  is  a  little  lower  than  the  respiration 
chambers.  Air  is  forced  in  by  a  pump  which 
stands  in  another  room  and  is  operated  by  a 
steam  engine.  The  air  enters  the  antechamber 
on  each  side  of  the  door,  through  two  iron 
tubes,  each  7  centimetres  in  diameter  and  39 
metres  in  length.  To  these  tubes  regulating 
cocks  are  attached.  The  wooden  floor  of  the 
antechamber  and  the  carpeted  floors  of  two 
of  the  main  chambers  are  perforated,  and  there 
is  an  orifice  in  the  floor  under  the  wall  sepa- 
rating each  of  these  main  chambers  from  the 
antecJiamber.  The  air  from  the  antechamber 
entering  the  chambers  through  these  perfora- 
tions, the  patient  does  not  feel  the  shock  of 
the  pumping  and  the  elevation  is  regulated 
more  equably.    Air  escapes  from  the  chambers 
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through  orifices  in  the  walls  near  the  ceiling, 
closed  by  gratings,  to  which  outlet  pipes  fur- 
nished with  regulating  cocks  are  attached.  A 
mercury  manometer  with  millimetre  divisions 
for  determining  the  air  pressure  in  the  chamber 
is  placed  outside  near  the  door  in  communi- 
cation with  the  antechamber,  while  within, 
near  the  window  of  the  respiration  chamber, 
an  August's  psyohrometer  shows  the  tempera- 
ture and  amount  of  moisture.  The  double- 
action  air  pump  yields  with  every  lift  27-3 
metres  of  air  and  the  piston  makes  about  140 
excursions  in  the  minute.  An  overplus  of  air, 
therefore,  constantly  streams  into  the  cham- 
bers, and  a  uniform  regulation  is  brought 
about  by  an  assistant  who  stands  in  the  ante- 
chamber and  observes  the  manometer  and  the 
psychrometeru 

The  pressure  is  increased  not  by  arresting 
the  efUux,  but  by  increasing  the  aiflux  of  air, 
in  this  way  giving  satisfactory  ventilation. 
The  pressure  in  the  third  chamber  may  be 
made  lower  than  that  of  the  other  chambers  by 
means  of  a  stopcock  cutting  off  a  part  of  the 
air  from  entrance  by  way  of  a  pipe  leading 
from  the  antechamber.  The  temperature  is 
regulated  by  cooling  or  warming  the  instream- 
ing  air  as  it  passes  through  the  feeding  pipes. 

At  Brussels  a  different  plan  is  adopted.  By 
means  of  a  specially  constructed  pump  the 
same  air  is  kept  circulating  through  the  res- 
piration chamber  and  a  series  of  pipes  com- 
municating with  immense  wash  bottles,  some 
containing  alkaline  solutions  and  others  con- 
taining pure  water,  in  order  to  remove  the 
carbonic  acid  and  other  products  of  respira- 
tion.   A  gas  engine  furnishes  the  power. 

Other  forms  of  apparatus  have  been  devised 
not  materially  differing  in  essential  principles 
from  those  described.  In  some,  rarefaction  of 
the  air  of  the  chamber  can  be  effected  by  re- 
versing the  action  of  the  pump.  The  doors 
must  be  specially  adjusted. 

Management  of  the  Apparatus. — An  experi- 
enced attendant  familiaf  with  the  construction 
and  the  physical  principles  of  the  apparatus 
must  always  be  at  hand  to  observe  and  to 
regulate,  according  to  the  directions  of  the  phy- 
sician, the  conditions  of  pressure,  temperature, 
moisture,  etc.  The  physician  in  charge  of  the 
institution  should  always  be  within  easy  call. 
The  preferable  pressure  varies  with  the  indi- 
vidual case  and  with  the  nature  of  the  disease 
for  which  the  patient  comes  under  treatment.* 
As  a  rule,  an  excess  pressure  of  f  to  f  of  an  at- 
mosphere (equal  to  30  to  32'5  centimetres — 13 
to  12J  inches — mercury)  gives  the  best  results. 
With  weak  patients,  however,  it  is  not  safe  to 
exceed  ^  of  an  atmosphere  (15-2  centimetres — 6 
inches — of  mercury) — at  all  events  until  the  pa- 
tient has  become  habituated  to  the  treatment 
and  has  shown  signs  of  marked  improvement. 


*  Pressures  are  usually  described  In  fractions  of  an 
atmosphere,  and  it  must  be  remembered  that  the  fig- 
ures given  are  to  be  added  to  or  subtracted  from  the 
standard  atmospheric  pressure.  Thus,  when  an  ex- 
cess pressure  of  i  atmosphere  is  mentioned,  it  means 
an  absolute  pressure  of  H  atmosphere,  or  22'5  pounds 
to  the  square  inch  ;  a  negative  pressure  of  §  atmos- 
phere means  an  absolute  pressure  of  J  atmosphere, 
i.  e.,  12  pounds  to  the  square  Inch. 


Very  weak  persons,  especially  those  with  febrile 
temperatures  and  much  depressed  in  general 
condition  by  chronic  exhausting  disease,  should 
not  be  subjected  to  pneumatic  treatment.  It 
could  only  hasten  the  end.  Symptoms  of  fever 
in  young  and  strong  persons  suffering  with 
acute  catarrhal  inflammations  of  the  respira- 
tory tract  are  not,  however,  considered  to 
contra-indicate  pneumatic  treatment.  The 
transition  from  ordinary  pressure  to  an  excess 
pressure  previously  determined  should  occupy, 
as  a  rule,  about  thirty  minutes.  When  the 
excess  pressure  has  reached  the  intended  limit, 
it  must  be  maintained  unchanged  for  about  an 
hour  (or,  in  exceptional  cases,  two  hours),  and 
half  an  hour  should  again  be  consumed  in 
gradual  transition  to  the  barometric  figure. 
It  has  been  given  as  a  general  rule  that  each 
transition  period  should  occupy  one  minute 
for  every  centimetre  of  mercury  measuring  the 
increase  of  pressure,  and  that  the  period  of 
unchanged  pressure  should  be  two  minutes  for 
each  centimetre  of  mercury  of  excess  pressure. 

Acute  forms  of  disease,  hypersemias,  and 
catarrhal  infiammations  usually  require  a 
shorter  period  of  treatment  than  chronic  oases. 
In  the  beginning  of  treatment  the  sittings 
should  occur  daily.  After  some  weeks  every 
two  or  three  days  may  be  sufficient.  Some 
physicians  make  more  or  less  prolonged  inter- 
missions between  successive  series  of  daily  sit- 
tings. Apart  from  recovery  or  improvement, 
the  indications  for  ceasing  pneumatic  treat- 
ment or  for  intermitting  it  for  a  long  time  are 
the  signs  of  excessive  organic  combustion — that 
is,  fever,  emaciation,  excessive  hunger  (some- 
times followed  by  complete  loss  of  appetite), 
marked  lassitude,  and  muscular  weakness. 

The  physiological  and  therapeutical  effects  of 
the  methods  of  the  pneumatic  chambers  can  be 
best  studied  after  we  have  considered  those  of 
the 

Differential  Pressure  Method. — The  cost 
of  pneumatic  chambers,  their  restriction  to  cer- 
tain resorts,  and  their  inapplicability  or  ineffi- 
ciency in  certain  particulars  have  led  to  many 
endeavours  to  construct  portable  apparatus  for 
pneumotherapy.  The  first  practical  appara- 
tus for  inhalation  of  condensed  air  was  made 
by  Hauke,  of  Vienna,  in  1870 ;  and  the  same" 
observer  likewise  devised  a  pneumatic  cuirass 
and  a  pneumatic  tub,  by  which  the  air  about 
the  chest  or  that  about  the  entire  body  of  the 
patient  could  be  rarefied  while  the  ordinary 
atmosphere  was  breathed.  Hauke's  apparatus 
has,  however,  only  an  historical  interest,  hav- 
ing been  superseded  by  that  of  Waldenburg 
and  others.  Waldenburg's  apparatus  is  simply 
a  gasometer  in  which  air  is  compressed  or  rare- 
fied by  means  of  weights,  and  from  which  or 
into  which  the  patient  breathes.  There  are  va- 
rious scales,  gauges,  and  other  attachments  for 
p\irposes  of  exact  observation.  The  air,  taken 
from  a  proper  source  and  filtered  on  its  way 
to  the  gasometer,  is  conveyed  to  the  patient  by 
means  of  a  rubber  tube,  and  prevented  from 
escaping  by  means  of  a  mask  of  spun  metal  or 
of  rubber  edged  with  pneumatic  rubber  cush- 
ions, which  is  placed  over  the  nose  and  mouth 
and  correctly  adjusted  to  the  face.    A  two-way 
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stopcock  of  hard  rubber,  or  a  metallic  arrange- 
ment modelled  on  the  cornet-piston  placed  be- 
tween the  supply  tube  and  the  mask,  regulates 
the  ingress  and  egress  of  air.  The  same  ap- 
paratus may  be  used  for  both  inspiration  from 
and  expiration  into  condensed  or  rarefied  air, 
but  it  is  best  to  have  two  cylinders  for  expira- 
tion, so  that  the  air  inhaled  may  run  no  risk  of 
contamination.  Weil  and  others  have  com- 
bined the  two  cylinders  in  one  apparatus,  and 
variously  modified  the  details  of  construction. 
(See  Oertel,  op.  cit.).  Fraenkel  has  constructed 
an  apparatus  like  an  accordion,  Biedert  a  large 
reversible  bellows,  Geigel  and  Mayr  a  water- 
engine  bellows,  Mathieu  and  others  various 
forms  of  apparatus  utilizing  hydrostatic  prin- 
ciples.    Tne  writer's  apparatus  (Pig.  1),  de- 


ervoir  and  pump  with  steam  or  electric  mo- 
tor, is  substituted.  See  N.  Y.  Med.  Jour., 
Feb.  33,  1889.)  Filtered  air  from  out  of 
doors  is  conveyed  to  the  bellows  through  a 
tube  attached  to  a  window  board,  and  pres- 
sure is  made  by  weights  placed  upon  the  air 
chamber.  A  second  cylinder  with  suspended 
weights  may  be  used  for  rarefied  air,  and  a 
second  bellows  may  be  so  combined  with  the 
first  that  one  stroke  of  the  foot  operates  both. 
(For  details  see  N.  Y.  Med.  Jour.,  Nov.  23, 
1889).  A  further  improvement  contemplates 
a  great  reduction  in  size  by  surrounding  one 
air  chamber  by  another,  instead  of  using  two 
gasometers.  In  the  physician's  oflBce  and  in 
hospitals  the  double  apparatus  is  desirable; 
in  the  patient's  residence  the  single  cylinder 


Fio.  1.— The  author's  apparatus  for  inspiration  of  condensed  air  and  expiration  into  rarefied  air. 


scribed  in  1884,  is  designed  to  furnish  an  in- 
strument as  simple,  but  more  cleanly,  manage- 
able, and  reliable  than  Praenkel's  or  Biedert's, 
and  at  the  same  time  less  cumbersome  and 
expensive  than  Waldenburg's  or  Geigel  and 
Mayr's,  and  thus  capable  of  being  used  by  the 
patient  at  home.  A  further  advantage  that  it 
offers  over  all  instruments  except  that  of  Geigel 
and  Mayr  is  its  continuous  action.  As  now  im- 
proved, it  eonsLSts  of  a  small  gasometer  of  zinc, 
the  air  chamber  of  which  is  8  inches  in  diame- 
ter and  24  inches  high,  and  a  foot  bellows  such 
as  is  used  by  dentists.  (For  office  use  a  pump, 
and  for  hospital  work  a  special  form  of  res-  j 


for  condensed  air  is  usually  sufBcient.  With 
all  these  forms  of  apparatus  various  attach- 
ments for  medicating,  warming,  cooling,  mois- 
tening, or  drying  the  air  can  be  utilized. 

Williams  and  Ketcham  have  devised  an  ap- 
paratus termed  a  "  pneumatic  cabinet."  It  is 
an  air-tight  metal  chamber,  just  large  enough 
to  allow  one  patient  to  be  comfortably  seated 
therein ;  containing  a  glass  window,  through 
which  the  patient  can  be  observed,  and  having 
an  hermetically  closing  door.  By  means  of  a 
bellows  attached  to  the  instrument  the  air 
within  it  can  be  slightly  condensed  or  rarefied, 
and  a  tube  leading  to  the  outer  air  is  furnished 
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with  a  mouthpiece  through  which  the  patient 
inhales  and  exhales.  The  inspired  air  can  be 
medicated  or  otherwise  modified.  The  degree 
of  pressure  is  shown  by  a  mercury  manometer. 
While  theoretically  this  instrument  may  be  used 
in  various  ways,  in  practice  the  air  about  the 


pocket  instruments  haTe  been  described.  Do- 
bell  has  devised  an  apparatus  called  a  residual 
air  pump.  It  consists  of  a  mouthpiece  with  a 
valvular  arrangement  which  allows  freedom  of 
expiration,  but  partially  impedes  inspiration, 
the  nostrils  being  closed  or  unused  during  the 


Fig.  8.— Explanation  of  figure.  The  parts  are  numbered  in  order  of  attachment,  and  in  the  direction  of  atr- 
current ;  from  the  window  to  the  mask  through  the  compressed-air  gasometer  ;  and  from  the  mask  to 
the  discharge  pipe  of  the  rarefying  bellows  through  the  rarefled-air  gasometer.  The  discharge-pipe  may 
also  be  connected  with  window  if  desired.    The  direction  of  air-current  is  indicated  by  the  arrows. 


patient  is  usually  rarefied  by  about  ^  atmos- 
phere, and  he  thus  inspires  from  and  expires 
into  relatively  condensed  air.  Its  effects  will 
therefore  be  considered  under  the  head  of  Con- 
tinuous respiration  of  condensed  air  (see  page 
25).  It  is  at  once  much  more  expensive  and 
considerably  inferior  in  range  of  usefulness  to 
the  other  forms  of  apparatus  described. 
For  special  purposes  a  number  of  handy  or 


process.    It  is  intended  for  use  in  the  treat- 
ment of  emphysema. 

The  writer  has  devised  an  apparatus  which 
he  has  termed  "  the  pneumatic  resistance 
valves."  It  consists  of  a  pair  of  small  hollow, 
bipartite,  metal  cylinders  (1  in.  x3  in.),  each 
containing  an  ebonite  valve,  the  movement  of 
which  is  resisted  by  a  spiral  spring,  the  ten- 
sion of  the  spring  being  regulated  by  turning 
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the  perforated  cap  of  the  cylinder.  Beneath 
the  cylinders,  and  communicating  with  them 
through  the  valve  seats,  runs  a  metallic  tube 
open  at  both  extremities  and  attached  at  one 
extremity  to  a  rubber  tube,  terminating  in  a 
hard-rubber  mouthpiece.  The  patient  inhales 
and  exhales  through  the  apparatus,  occluding 
the  anterior  opening  of  the  air  tube  during 
the  phase  of  respiration  to  be  afiEected.  The 
respiratory  current  is  then  forced  to  pass 
through  the  cylinder.  One  valve  is  so  ar- 
ranged as  to  impede  the  inspiratory  current, 
the  other  to  impede  the  expiratory  current. 
Thus  are  obtained  the  effects  of  inspiration 
from  rarefied  air,  and  of  expiration  into  con- 
densed air.  The  instrument  is  intended  to  be 
used  as  a  means  of  regulated  pulmonary  gym- 
nastics. A  scale  of  fractions  of  an  atmosphere 
engraved  upon  the  cylinder  shows  the  degree 
of  positive  or  negative  pressure  needed  to  over- 
come the  resistance  of  the  valve.  In  place  of 
a  spring,  weights  may  be  used  to  regulate  the 
pressure.  In  such  a  case,  a  square  opening  of 
J-inch  side  will  be  most  convenient.  A  sponge 
or  cotton  wad,  on  which  a  few  drops  of  a  vol- 
atile medicament  are  placed,  may  be  inserted 
in  the  path  of  the  incoming  air. 

The  cylinders  can  be  used  separately  or  to- 
gether, or  either  may  be  used  in  connection 
with  a  gasometer  apparatus  by  inserting  it 
into  the  proper  part  of  the  stopcock. 

Changes  of  intrathoracic  air  pressure  can 
of  course  be  obtained  without  any  apparatus 
whatever.  Thus  if,  while  nostrils  and  mouth 
are  closed,  forced  expansion  of  the  chest  is 
made  (Muller's  experiment),  the  air  within  the 
lungs  will  be  rarefied ;  or  if  after  a  full  inspira- 
tion the  glottis  or  the  mouth  and  nostrils  are 
closed  and  an  effort  is  made  to  contract  the 
chest  (Valsalva's  experiment),  assisted  perhaps 
by  manual  compression  of  the  chest  (Weber's 
experiment),  or  of  the  chest  and  abdomen 
(Gerhardt's  experiment),  the  .intrapulmonary 
air  will  be  condensed.  A  less  degree  of  con- 
densation may  be  caused  by  exhaling  through 
but  partially  closed  lips  or  by  interrupting 
the  expiration  following  a  prolonged  inspira- 
tion by  slowly  counting  aloud  (phonic  expira- 
tion). It  is  obvious,  however,  that  the  effect 
of  rarefaction  can  thiis  be  produced  only  dur- 
ing a  prolongation  of  the  inspiratory  phase  of 
the  respiratory  act,  while  compression  can  be 
brought  about  only  by  a  baffied  or  impeded 
expiration.  The  respiratory  rhythm  is  com- 
pletely deranged,  the  mechanical  force  devel- 
oped and  employed  remains  an  unknown  and 
variable  quantity,  and  the  disturbance  of  cir- 
culation IS  usually  out  of  all  proportion  to  the 
therapeutic  value  of  the  expedients. 

Method  of  employing  the  Portable  Appa- 
ratus.— Atmospheric  pressure  upon  the  exteri- 
or surface  of  the  body  remaining  unchanged,- 
increase  of  pressure  upon  the  surface  of  the 
air  passages  (pulmonary  surface)  may  be  ob- 
tained, first,  by  inspiration  of  condensed  air ; 
second,  by  expiration  into  condensed  air.  De- 
crease of  pressure  upon  the  pulmonary  surface 
may  be  obtained,  first,  by  inspiration  of  rare- 
fied air;  second,  by  expiration  into  rarefied 
air.    These  procedures  may  be  so  combined  as 


to  maintain  the  increase  or  decrease  during 
both  phases  of  the  respiratory  act,  or  to  allow 
of  increase  during  one  phase  and  decrease 
during  the  other.  There  are  thus  eight  meth- 
ods of  respiratory  differentiation,  which  may  be 
tabulated  as  follows : 


Inspiration  of 

With  expiration  into 

1. 

Condensed  air 

Atmosphere. 

3. 

Condensed  air 

Condensed  air. 

3. 

Condensed  air 

Rarefied  air. 

4. 

Rarefied  air 

Atmosphere. 

5. 

Rarefied  air 

Rarefied  air. 

6. 

Rarefied  air 

Condensed  air. 

7. 

Atmosphere 

Condensed  air. 

8. 

Atmosphere 

Rarefied  air. 

To  carry  out  all  these  eight  methods,  two  of 
Waldenburg's  gasometers,  or  the  writer's  double 
gasometer  and  a  pair  of  resistance  valves,  will 
suffice. 

The  procedures  numbered  1  and  3  are  the 
most  generally  applicable.  Eor  the  former  a 
single  gasometer  of  Waldenburg's  or  the 
writer's  apparatus,  for  the  latter  a  double 
gasometer  is  required.  That  numbered  2  is 
physically  the  equivalent  of  the  method  of  the 
pneumatic  cabinet  of  Williams.  It  is,  in  the 
writer's  experience,  of  but  limited  applicability 
and  inferior  to  the  other  methods.  It  requires 
two  of  Waldenburg's  gasometers  or  one  of  the 
writer's  gasometers  and  an  expiration  resistance 
valve.  The  procedures  numbered  respectively 
4,  6,  and  7  can  be  carried  out  with  no  other  ap- 
paratus than  the  resistance  valves.  The  proced- 
ure numbered  5  would  require  two  cylinders 
of  Waldenburg's  or  the  writer's  expiration  gas- 
ometer, and  an  inspiration  valve.  It  is  of  only 
theoretical  importance.  Procedure  No.  8  re- 
quires a  single  cylinder  of  Waldenburg's  or  the 
writer's  expiration  gasometer. 

The  excess  or  negative  pressures  employed 
in  the  differential  methods  are  much  smaller 
than  in  the  pneumatic  chambers,  varying  from 
tV  to  ^  of  an  atmosphere.  In  negative  pres- 
sure (rai'ef action)  ^  atmosphere  is  rarely  to  be 
exceeded.  In  expiration  into  condensed  air 
or  against  the  resistance  valve  ^  atmosphere 
should  not  be  exceeded  except  with  great 
caution.  It  is  always  wise  to  begin  with  the 
minimum  pressure  and  increase  as  the  patient's 
susceptibility  is  learned  and  his  progress  indi- 
cates. Patients  use  the  apparatus  at  first  for 
five  minutes,  later  for  thirty  minutes  at  a  time, 
and  from  one  to  four  times  a  day.  If  weak 
they  may  be  seated,  but  it  is  better  to  stand. 
All  constricting  garments  should  be  loosened. 
Inspiration  should  be  as  slow,  expiration  as 
prolonged  as  possible,  the  patient  being  en- 
couraged to  increase  the  volume  of  air  inhaled 
or  exhaled  at  each  respiration,  as  shown  by  the 
scale  of  cubic  contents  upon  the  air  cylinder. 
The  treatment  should  not  be  pushed  to  the 
point  of  fatigue.  A  rest  of  ten  minutes  before 
and  after  treatment,  and  sometimes  an  inter- 
ruption and  rest  of  five  or  ten  minutes  during 
treatment,  are  advisable.  The  time  thus  con- 
sumed is  a  great  drawback  when  the  treatment 
must  be  carried  out  at  the  physician's  office. 
For  this  reason  it  is  preferable  in  cases  of 
chronic  disease,  like  pulmonary  tuberculosis  or 
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asthma,  to  have  the  patient  purchase  (or  rent 
from  the  instrument  maker)  some  form  of  ap- 
paratus that  can  be  used  at  home  after  due  in- 
struction has  been  given.  The  home  apparatus 
has  also  the  advantages  of  cheapness  and  of  ap- 

Elicability  to  cases  of  patients  confined  to  the 
ouse  or  prevented  by  bad  weather,  distance,  or 
other  causes  from  visiting  the  physician's  office. 
The  physical  effects  of  respiratory  differen- 
tiation must  be  considered  with  reference, 
first,  to  respiration;  second,  to  circulation. 
Motion  of  air  and  of  blood  takes  place  from 
the  point  of  high  pressure  toward  the  point 
of  low  pressure.  Increased  pressure  upon  the 
pulmonary  surface,  therefore,  favors  the  en- 
trance of  air  into  the  chest  and  the  expansion 
of  the  lungs,  and  opposes  the  exit  of  air  from 
the  chest  and  the  contraction  of  the  lungs; 
thus  it  facilitates  inspiration  and  impedes  ex- 
piration. It  tends  to  drive  the  blood  out  of 
the  heart,  out  of  the  thorax,  and  toward  the 
periphery.  Decreased  pressure  upon  the  j)ul- 
monary  surface  facilitates  expiration  and  im- 
pedes inspiration.  It  tends  to  drive  the  blood 
from  the  periphery  toward  the  thorax  and  into 
the  right  heart. 

PHYSIOLOGICAL  AND   THEEAPEUTIOAL  ACTION. 

Inspiration  of  Condensed  Air. — The  excess 
pressure  employed  varies  from  -^  to  ^^  of  an 
atmosphere  (+  9-5  to  +  25  mm.  Hg.).  Prom  10 
to  150  respirations  may  be  made  continuously, 
and  the  process  repeated  after  a  rest  of  5  or  10 
minutes.  The  patient,  if  able,  should  stand, 
with  head  erect  and  shoulders  thrown  well 
back.  If  necessary,  the  physician  should  aid 
inspiration  by  pressing  the  shoulders  backward 
or  assist  expiration  by  compressing  the  chest. 
When  it  is  desired  to  localize  or  locally  in- 
crease the  effect,  the  other  portion  of  the  chest 
may  be  strapped  or  its  motion  diminished  by 
manual  pressure  or  a  suitable  pad  and  brace. 

Respiration. — The  muscular  effort  of  inspi- 
ration is  diminished  and  the  alveoli  are  dilated 
to  a  greater  extent  than  would  be  possible  from 
unaided  voluntary  effort.  There  is  increase  in 
the  quantity  and  in  the  penetrating  power  of 
the  inspired  air,  therefore  reopening  of  air 
cells  disused  from  weakness  or  occluded  by 
swelling  of  the  bronchi,  by  pathological  secre- 
tion, etc.  There  is  increase  in  the  volume,  and 
in  the  weight  per  volume,  of  oxygen  brought 
to  and  absorbed  by  the  blood,  a  much  greater 
area  of  blood  surface  being  reached.  The 
subsequent  expiration  is  sometimes  slightly 
retarded,  though  theoretically  it  should  be 
easier  in  all  cases.  It  is  deeper  than  usual, 
the  quantity  of  air  expelled  and  of  carbon  di- 
oxide eliminated  being  increased.  Tidal  and 
complemental  air  are  thus  augmented,  reserve 
air  diminished,  the  first  two  quantities  and  a 
portion  of  the  third  quantity  being  added  to 
form  what  is  now  virtually  an  increased  vol- 
ume of  tidal  air,  reaching  200  cubic  inches  or 
more.  Diminished  frequency  of  respiration, 
increased  expansion,  ventilation,  and  gaseous 
exchange  are  therefore  the  immediate  effects ; 
increased  vital  capacity  the  ultimate  and  per- 
manent result.  In  some  cases  the  increase  of 
chest  measure  is  remarkable.    It  is  not  due  to 


a  pathological  emphysema,  as  expiration  can 
be  perfectly  performed. 

Circulation.— D-aving  inspiration  there  is  an 
augmented  centrifugal  tendency  of  the  blood 
current.  The  ventricular  systole  is  increased 
in  force.  Both  arterial  and  pulmonic  circula- 
tion are  at  first  quickened,  bringing  more 
blood,  therefore  more  corpuscles,  more  haenio- 
globin,  in  proportion  to  area,  in  contact  with 
the  increased  quantity  of  inspired  oxygen. 
The  systemic  vessels  are  filled,  causing  a  rise 
of  arterial  blood  pressure.  The  pulse  becomes 
at  first  more  rapid,  afterward  slower,  full,  and 
hard.  The  blood  circulates  more  actively 
throughout  the  body,  penetrating  more  read- 
ily into  capillaries  and  lymph  spaces,  and  being 
richer  not  only  in  oxygen  but  also  in  nutritive 
materials;  for  pressure  upon  the  diaphragm 
transmitted  to  the  abdominal  viscera  stimu- 
lates absorption  of  chyle,  while  heightened 
pressure  and  augmented  quantity  of  blood  in 
the  viscera  tend  to  stimulate  functional  activ- 
ity. The  waste  products  of  metabolism  are 
more  thoroughly  removed.  Thus,  increased  ox- 
idation and  tissue  change  increase  appetite  and 
improve  nutrition  ;  the  increased  alimentation 
is  utilized;  there  is  better  combustion  and 
elimination. 

The  effect  upon  pathological  conditions  is 
due  partly  to  the  general  effect  upon  respira- 
tion, circulation,  and  nutrition,  and  partly  to 
local  mechanical  pressure.  When  pulmonary 
hypersemia  exists  it  is  relieved.  The  absorp- 
tion of  inflammatory  products  is  hastened. 
The  general  tone  of  the  bronchial  mucous 
membrane  and  the  pulmonary  tissue  is  height- 
ened. Cough  and  expectoration  are  at  first 
increased  from  dislodgment  of  accumulated 
materials,  afterward  diminished  from  relief  to 
irritation  and  diminution  of  pathological  secre- 
tions. Increased  ingestion  and  assimilation 
repair  pathological  waste,  and  the  increase  in 
weight  sometimes  exceeds  the  previous  record 
in  good  health.  Toxic  metabolins,  whether 
autogenetic  or  heterogenetic,  are  destroyed  and 
removed ;  useful  metabolins  are  again  formed. 
Thus  fever  is  diminished,  sleep  is  promoted, 
night  sweating  is  often  arrested,  and  haemop- 
tysis is  sometimes  checked. 

Expiration  into  condensed  air  impedes  the 
act  and  requires  greater  muscular  exertion.  If 
this  be  sufficient  to  overcome  the  obstruction, 
the  amount  of  air  expelled  is  increased.  Other- 
wise it  becomes  gradually  diminished,  and  the 
subsequent  inspirations  are  therefore  rendered 
shallower.  In  other  words,  tidal  air  is  at  first 
increased,  but  soon  diminished;  residual  air 
gradually  encroaches  upon  reserve  air,  tidal 
air,  and  finally  upon  complemental  air,  the  en- 
tire volume  becoming  practically  stationary  or 
residual.  The  excursions  of  the  diaphragm 
and  thoracic  walls  become  less  and  less,  but  at 
the  expense  of  the  contraction,  fixed  expansion 
being  finally  maintained,  and  if  the  procedure 
be  pushed  to  excess  with  too  high  a  pressure, 
apnoea  may  result.  Pulmonary  ventilation  is 
diminished  and  gaseous  exchange  is  retarded, 
the  absorption  of  oxygen  by  the  hsemoglobin 
being,  however,  facilitated,  although  the  excre- 
tion of  carbon  dioxide  is  diminished.    The 
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effect  upon  the  circulation  produced  during 
expiration  is  less  relieved  by  subsequent  in- 
spiration than  in  the  converse  case,  and  is  thus 
an  exaggeration  of  that  described  as  the  efEect 
of  inspiration  of  condensed  air,  being  practi- 
cally the  same  as  in  Valsalva's  experiment — 
depletion  of  the  lungs  and  heart,  overdisten- 
tion  of  the  systemic  vessels,  especially  the 
veins.  The  pulse  may  disappear  from  com- 
pression of  the  subclavian  artery.  Upon  path- 
ological conditions,  the  pressure  effects  are 
similar  to  those  already  detailed. 

Continuous  respiration  of  condensed  air, 
therefore,  greatly  augments  the  distention  of 
the  thorax  and  of  the  lungs,  maintaining  the 
patency  of  the  alveoli ;  and  while  it  diminishes 
during  treatment  the  volume  of  air  exhaled, 
the  result  may  nevertheless  be  properly  stated 
as  an  increase  in  vital  capacity.  The  ventila- 
tion of  the  lungs  is  diminished,  but,  on  the 
vf  hole,  gaseous  exchange  appears  to  be  slightly 
increased.  There  is  constantly  increasing  in- 
terference with  the  dilatation  of  the  heart,  and 
an  outward  pressure  replaces  the  normal  tho- 
racic aspiration  of  the  blood,  thus  blocking  the 
systemic  veins,  while  at  the  same  time  the 
arteries  are  distended.  Arterial  tension,  in- 
creased at  first,  soon  falls,  and  the  pulse  be- 
comes small,  slow,  and  feeble. 

Inspiration  of  rarefied  air,  which  should  be 
conducted  against  a  very  small  negative  pres- 
sure, rarely  exceeding  -^  of  an  atmosphere, 
increases  the  muscular  effort  necessary  to  pro- 
duce expansion  of  the  chest,  and  the  volume 
of  air  needed  to  supply  the  proper  weight 
of  oxygen.  If  the  requisite  effort  can  be 
made,  there  is  increase  in  the  elastic  tension 
of  the  lungs  and  in  the  volume  of  tidal  air.  If 
it  can  not  be  made,  there  is  decrease  in  both 
these  factors.  The  subsequent  contraction  of 
the  chest  is  at  first  passively  facilitated,  after- 
ward impeded,  from  the  resistance  of  the 
denser  outer  air.  The  muscular  effort  of  this 
phase  is  thus  also  increased,  and  the  frequency 
of  respiration,  at  first  heightened  by  the  ex- 
citement of  impediment,  is  finally  diminished. 
Ventilation  and  gaseous  exchange  are,  on  the 
whole,  increased,  vital  capacity  is  augmented, 
and  the  muscles  of  inspiration  are  strengthened. 
The  blood  tends  at  first  to  leave  the  periphery 
and  accumulate  within  the  thorax ;  but  as 
there  is  more  blood  delivered  to  the  left  ven- 
tricle, and  this  can  contract  with  sufficient 
force  to  overcome  the  higher  peripheral  pres- 
sure, the  final  result  is  a  quickening  of  the  cir- 
culation with  an  increase  in  the  blood  pressure 
and  tension  of  the  arteries. 

Expiration  into  rarefied  air,  conducted  with 
a  negative  pressure  of  from  ^  to  i^j  of  an  at- 
mosphere, facilitates  the  contraction  of  the 
thorax,  exerting  a  moderate  suction  force,  and 
greatly  increasing  the  amount  of  air  expelled 
from  the  lungs,  thus  facilitating  the  collapse 
of  distended  air  vesicles.  Subsequent  inspira- 
tions are  rendered  easier  and  deeper,  more 
oxygen-bearing  air  enters  the  vesicles,  ven- 
tilation and  gaseous  exchange  are  enormously 
increased,  and  the  gain  in  vital  capacity  is 
very  great.  The  circulatory  effects  are  similar 
to  those  produced  by  inspiration  of  rarefied 


air,  but  more  marked.  They  vary  in  different 
individuals,  are  evidently  different  in  man  and 
animals,  and  can  be  influenced  by  the  manner 
of  subsequent  inspiration.  While  there  are 
conflicting  observations  as  to  systemic  blood 
pressure,  there  is  agreement  as  to  the  tendency 
to  pulmonary  congestion  and  the  facilitation 
of  cardiac  diastole. 

Inspiration  of  condensed  air,  with  expira- 
tion into  rarefied  air,  therefore  increases  the 
efficiency  of  both  processes.  The  alternate 
expansion  aijd  contraction  of  the  lung  tissue 
stimulates  it's  elasticity.  Pulmonary  ventila- 
tion, both  as  to  interchange  of  gases  and  ex- 
pulsion of  effete  materials,  is  vastly  augmented. 
The  alternations  of  opposing  circulatory  effects 
relieve  hypersemia  wherever  present,  increase 
the  activity  and  penetrating  power  of  the  blood 
current,  and  stimulate  tissue  change  and  nu- 
trition. 

Inspiration  of  rarefied  air,  with  expiration 
into  condensed  air,  increases  the  muscular  ef- 
fort necessary  to  complete  each  act,  prolongs 
the  respiration,  and  retards  expiration  par-  . 
ticularly.  The  alternation  of  centripetal  and 
centrifugal  impetus  increases  the  activity  of 
circulation. 

Inspiration  of  rarefied  air,  with  expiration 
into  the  same  medium  (continuous  respiration 
of  rarefied  air),  increases  the  muscular  effort  of 
inspiration,  but  hastens  and  facilitates  expira- 
tion. The  centripetal  tendency  of  the  blood  is 
maintained  during  the  entire  act,  and  the 
heart's  action  is  greatly  diminished  in  force 
and  increased  in  frequency,  the  general  arterial 
pressure  being  much  lowered. 

The  effects  of  differential  pressure  being 
kept  in  mind,  return  may  be  made  to  the 
study  of  the  method  of  absolute  pressure. 

Physiological  Efffects  of  the  Method  of 
Absolute  Pressiire. — In  this  we  deal  not  only 
with  much  greater  pressures  than  in  the  differ- 
ential method,  but  with  more  complicated 
physical  and  physiological  conditions.  Some 
of  these  space  permits  us  only  to  allude  to.  In 
a  complete  study  there  should  be  considered  not 
alone  the  effects  of  pressure  upon  the  various 
organs  and  their  functions,  but  also  the  chem- 
ico-biological  action  of  the  air  itself,  a  gas  much 
richer  in  weight  of  oxygen  (and  other  constitu- 
ents) per  volume,  and  otherwise  physically  al- 
tered. Furthermore,  the  pressure  effects  have 
three  distinct  stages :  1,  the  stage  of  gradually 
increasing  (or  diminishing)  pressure;  2,  the 
stage  of  maintained  pressure ;  3,  the  stage  of 
gradual  restoration  to  standard  pressure.  In 
the  first  and  third  stages,  therefore,  are  mani- 
fested certain  differential  effects,  reversed  in 
order  and  nature. 

Condensed  Air. — On  entering  the  chamber, 
the  patient's  lungs,  bronchi,  windpipe,  larynx, 
pharynx,  nasal  passages,  and  Eustachian  tubes 
contain  air,  and  the  stomach  and  intestines 
contain  gases  of  the  standard  pressure.  Not 
only  will  time  be  required  to  secure  equaliza- 
tion, but,  as  the  pressure  constantly  ascends, 
new  occasion  for  equalization  is  continually 
made.  To  the  sensations  of  the  patient  this 
is  especially  manifested  in  relation  with  the 
ear,  the  tympanic  membrane  being  at  first 
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pressed  inward  with  the  accompaniment  of 
ringing  noises,  pain,  and  a  sense  of  fulness 
and  occlusion.  Toward  the  end  of  the  sitting, 
in  the  period  of  gradual  return  to  standard  at- 
mospheric density,  the  pressure  conditions  are 
reversed  and  the  drumhead  is  now  pressed  out- 
ward, the  sensations  being  like  those  first  expe- 
rienced, but  less  in  degree. 

When  catarrhal  swellings  or  other  obstruc- 
tions exist  they  are  much  increased,  and  in 
some  instances  pain  will  forbid  the  employ- 
ment of  full  pressure,  or  alternate  increase  and 
diminution  wiU  be  necessary.  Usually,  how- 
ever, adjustment  occurs  spontaneously  or  may 
be  brought  about  by  repeated  motions  of  deg- 
lutition, or  by  Valsalva's  experiment,  or  even 
by  catheterism,  if  necessary.  Normal  hear- 
ing power  is  diminished  in  the  pneumatic 
claamber,  but  deaf  persons  hear  better  in  con- 
densed air  than  under  ordinary  conditions. 
The  senses  of  touch,  taste,  and  smell  are  ob- 
tunded.  Articulation  is  impeded.  The  voice 
is  raised  in  pitch  and  acquires  a  metallic 
clang. 

Respiration  and  Circulation. — The  cutane- 
ous surface  and  the  parts  immediately  under- 
lying the  lungs  and  upper  air  passages  are  at 
once  influenced  by  the  first  increase  of  atmos- 
pheric density,  and  the  effect  becomes  greater 
as  the  pressure  rises.  The  blood  is  forced 
from  the  surface  of  the  body ;  the  lungs  are 
expanded,  and  partially  exsanguinated.  In  the 
deeper  structures  the  effect  takes  place  more 
slowly  and  only  under  steadily  increasing  com- 
pression of  the  overlying  parts.  Equalization 
occurs  more  readily,  but  more  gradually,  and 
the  process  will  continue  until  there  has  been 
complete  transfer  of  pressure  from  cell  to  cell, 
alike  of  soft  and  hard  parts  and  fluids.  The 
effects  are  therefore  not  limited  to  the  duration 
of  the  disturbing  influence,  but  will  continue 
after  the  patient  has  emerged  from  the  pneu- 
matic chamber. 

The  intestinal  gases,  being  slowly  expelled, 
are  condensed  under  the  pressure  exerted  upon 
the  abdominal  superficies  and  from  above  by 
the  diaphragm  and  expanded  lung.  Space 
will  thus  be  given  for  pulmonary  expansion. 

As  the  exchange  of  air  between  the  lungs 
and  the  atmosphere  takes  place  less  rapidly 
than  the  increase  of  pressure  of  the  air  within 
the  chamber,  the  air  in  the  lungs  remains  al- 
ways of  a  less  density  than  that  of  the  external 
air.  This  difference  of  pressure  permits  the 
external  air  to  find  its  way  more  readily  into 
the  minutest  ramification  of  the  pulmonary  air 
tubes.    After  prolonged  action  of  increasing 

Eressure  there  will  be  a  gradual  equalization 
etween  the  pressure  upon  various  portions  of 
the  body  and  between  that  of  the  air  and  gases 
contained  within  the  cavities  of  the  body  and 
that  of  the  external  atmosphere.  The  organ- 
ism will  then  accommodate  itself  to  the  pres- 
sure acting  uniformly  upon  all  its  parts,  and 
the  effects  will  be  constant.  The  lungs  will 
therefore  no  longer  expand  beyond  normal 
limits,  pressure  upon  the  thorax  and  within 
the  lungs  being  now  the  same. 

As,  however,  the  heart  and  vessels  are  di- 
minished in  calibre  and  the  diaphragm  is  de- 


pressed into  the  abdominal  cavity,  slight  ex- 
pansion of  lung  tissue  in  the  neighbourhood  of 
these  structures  may  take  place.  Thus,  if  the 
pressure  continues  to  act  steadily,  enlargement 
of  the  total  pulmonary  volume  not  being  pos- 
sible, compression  of  the  tissue  of  the  lung  it- 
self must  take  place,  proportioned  to  the  degree 
of  condensation  of  the  air  and  the  resistance  of 
the  various  components  of  the  pulmonary  par- 
enchyma and  intrathoracic  structures  in  gen- 
eral, the  most  compressible  being  the  elastic 
fibres,  vessels,  nerves,  and  glands.  The  lumen 
of  the  air  vesicles  is  thus  enlarged,  and  the 
lung  contains  a  greater  volume  of  air  of  greater 
density,  but  in  nearly  the  same  total  space  as 
normal. 

If  the  vessels  are  congested,  they  are  thus 
emptied,  and  circulation  is  facilitated  while 
metabolism  is  stimulated  by  the  compression 
exerted  upon  the  cells  and  fluids  of  glands, 
lymph  spaces,  and  connective  tissue.  Pressure 
upon  the  heart,  the  aorta,  the  pulmonary  ar- 
teries, both  venae  cavffi,  and  the  lymphatics 
causes  a  stimulation  of  absorption  and  out- 
flow, diminution  and  increasing  consistence  of 
their  contents.  Pressure  upon  these  structures 
is  always  less  than  upon  the  lung,  and  while 
the  circulation  continues  in  both  directions 
the  tendency  of  fluids  is  increasingly  from  the 
lungs  into  the  heart  and  thoracic  vessels,  and 
from  these  as  well  as  from  the  external  surface 
into  the  vessels  of  the  deeper  parts;  Motion, 
however,  must  take  place  along  the  ramifica- 
tions of  the  arterio-capillary-venous  canal,  and 
in  the  general  direction  of  its  normal  currents. 
Thus  there  is  increased  absorption  and  circu- 
lation through  the  lymphatic,  venous,  and  ar- 
terial channels  other  than  those  of  the  lungs 
and  the  skin. 

As  pressure  is  gradually  lowered  till  it 
reaches  the  normal  standard  of  the  atmos- 
phere, a  reverse  process  of  equalization  takes 
place.  The  surface  of  the  body,  the  skin, 
and  the  lungs  are  again  the  first  affected. 
Their  vessels  expand,  the  blood  and  lymph 
are  invited  thither  from  the  deeper  parts ;  the 
intestinal  gases  increase  in  volume ;  the  dia- 
phragm recedes  into  the  chest ;  the  air  passes 
from  the  alveoli  into  the  bronchi,  finally  .into 
the  outer  air ;  the  compressed  tissues  of  the 
lungs  expand  gradually  and  resume  their  nor- 
mal volume;  the  heart  and  thoracic  vessels 
again  fill  with  blood,  but  under  conditions 
more  favourable  to  function  than  those  in  exis- 
tence before  the  sitting. 

But  as  the  intrapulmouary  pressure  will  for 
some  time  remain  greater  than  the  external 
pressure  the  danger  of  rupture  of  the  vessels 
from  too  sudden  re-expansicn  will  be  avoided. 

To  summarize:  In  the  condensed-air  hath, 
inspiration  becomes  easier,  expiration  more  la- 
borious ;  the  respirations  are  increased  in  depth 
and  diminished  in  frequency ;  the  mobility  of 
the  thorax  and  the  elasticity  of  the  lung  tissue 
are  increased.  These  effects  continuing  after 
the  sitting,  the  ultimate  resu.t  is  a  great  gain 
in  vital  capacity.  The  dilatation  of  the  heart 
is  antagonized,  but  to  a  less  degree  than  its  con- 
tractions are  aided.  Relative  blood  pressure 
is  lowered,  so  that  the  pulse  becomes  smaller 
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and  slower,  and  the  blood  tends  from  the  su- 
perficies, pulmonary  and  general,  to  the  deeper 
parts  and  to  those  vessels  contained  in  cavities 
with  firm  and  unyielding  walls.  There  are 
increased  absorption  of  oxygen  and  increased 
tissue  change,  therefore  increased  nutrition 
and  increased  excretion.  Upon  the  nervous 
system  the  effects  are  sedative  and  soporific. 
Concerning  pathological  conditions,  cutaneous 
and  pulmonary,  it  may  be  noted  that  hyper- 
aemia  is  opposed  and  resorption  of  effusions 
and  inflammatory  new  formations  favoured  by 
mechanical  compression,  as  well  as  by  the  in- 
creased oscillations  of  lymphatic  and  venous 
circulation  and  by  the  stimulation  of  absorb- 
ents and  emunctories. 

Rarefied  Air. — As  the  rarefied-air  bath  is 
not  as  yet  employed  to  any  extent  in  thera- 
peutics, it  would  be  of  merely  theoretical  in- 
terest to  describe  its  physiological  effects.  In 
practice  the  effects  of  a  rarefied  atmosphere 
are  usually  secured  by  sending  the  patient  to 
a  mountain  resort.  Here,  however,  other  fac- 
tors lilcewise  come  into  play,  and  the  subject  is 
therefore  more  appropriately  discussed  under 
Climatic  Treatment.  The  atmospheric  influ- 
ence of  altitude  depends  partly  upon  diminu- 
tion of  pressure,  partly  upon  the  coldness  and 
dryness  of  the  air,  and  partly  upon  its  lessened 
amount  of  oxygen.  The  patient  is  forced 
to  expand  his  lungs  more  fully  to  appease  the 
hesoin  de  respirer,  and  this  expansion,  as  well 
as  the  subsequent  expiration,  is  more  readily 
effected.  Thus  result  great  and  permanent 
gains  in  vital  capacity,  as  shown  by  remarkar 
ble  increase  in  thoracic  expansion.  Patho- 
logical, especially  catarrhal  and  infiltrative, 
processes  are  often  cheolied  and  disused  areas 
of  lung  cells  are  brought  into  active  func- 
tion. The  blood  tends  more  readily  to  the 
surface  of  the  skin  and  respiratory  mucous 
membrane,  and  the  heart  beats  more  rapidly 
and  is  forced  to  harder  labor.  Thus  at  first 
unpleasant  respiratory  and  circulatory,  symp- 
toms are  experienced,  even  to  epistaxis  and 
hemoptysis  in  the  healthy.  These  soon  pass 
off,  however,  as  the  organism  adjusts  itself  to 
the  changed  conditions,  and  the  vigour  and 
tone  of  the  heart  and  vessels  are  increased. 
Hiematosis  and  general  nutritive  processes  are 
stimulated,  excretion  is  more  complete,  and 
there  is  a  buoyancy  of  spirits  of  no  mean  value 
in  treatment.  Persons  with  weak  hearts,  of 
neurotic  temperament,  or  advanced  in  years, 
can  not  bear  more  than  moderate  altitudes, 
and  even  these  are  contra-indicated  in  febrile 
cases,  or  in  the  presence  of  ulcerative  pro- 
cesses in  the  larynx  or  bronchi.  The  princi- 
pal benefit  of  the  rarefied  air  of  altitude  is  in 
the  prophylaxis  against  pulmonary  tubercu- 
losis in  young  predisposed  subjects,  and  in  the 
treatment  of  the  early  stages  of  pulmonary 
tuberculosis  in  patients  not  presenting  the 
contra-indications  mentioned. 

Therapeutics. — The  practice  of  pneumo- 
therapy  closely  follows  physiological  lines. 
The  degree  of  usefulness  of  pneumatic  expe- 
dients in  any  given  instance  will  of  course 
vary  with  the  conditions  of  the  case,  and 
proper  hygienic,  dietetic,  and  medicinal  meas- 


ures must  also  be  instituted.    There  are  also 
important 

Contra-indications.  —  Persons  over  fifty 
years  of  age  should  not  be  subjected  to  the 
condensed  (or  rarefied)  air  bath  or  sojourn  at 
altitudes  of  over  2,000  feet.  Beyond  this,  the 
conditions  forbidding  pneumatic  treatment 
by  either  method  are  much  the  same,  but  ap- 
ply with  greater  force  to  the  absolute  than  to 
the  diiferential  procedures,  and  to  high  pres- 
sures than  to  low  pressures.  They  are,  in 
brief:  Great  weakness;  exhaustion  by  long- 
continued  disease ;  continuous  high  tempera- 
ture (101°  P.  or  over) ;  marked  hectic ;  active 
inflammation;  pulmonary  softening  in  prog- 
ress ;  advanced  bronchiectasis ;  the  presence 
in  the  bronchi  or  pulmonary  cavities  of  large 
quantities  of  septic  products  that  might  be 
absorbed ;  extensive  excavation  in  one  or  both 
lungs,  sufficient  to  give  rise  to  danger  of  rup- 
ture, or  of  hsemorrhage,  or  of  generalization  of 
infection  ;  general  tuberculosis ;  atheromatous 
degeneration  of  vessels;  severe  haemorrhoids 
or  a  marked  hsemorrhagic  tendency  of  any 
kind;  the  apoplectic  habitus;  inflammations 
and  congestions  of  the  brain,  spinal  cord,  ali- 
mentary canal,  kidneys,  ovaries,  or  uterus ;  car- 
diac weakness  of  marked  degree,  and  especially 
degenerative  myocarditis. 

In  addition,  the  effects  specially  recom- 
mending certain  expedients  in  certain  affec- 
tions equally  contra-indicate  these  expedients 
in  affections  of  an  opposite  pathology. 

Therapy  of  the  Absolute  Method.  —  The 
range  of  usefulness  of  the  condensed  -  air 
bath  is  limited,  but  within  its  range  the  pro- 
cedure is  effective.  Its  action  in  diminishing 
hypercemia  of  the  cutaneous  and  respiratory 
surface  is  utilized  in  the  cure  of  chronic  con- 
gestive and  inflammatory  conditions  of  these 
structures.  In  addition,  it  is  employed  with 
good  effect  in  the  treatment  of  catarrhal  deaf- 
ness, in  subacute  nasal,  laryngeal,  pharyngeal, 
and  bronchial  catarrhs,  and  even  in  acute 
cases  when  not  attended  by  high  fever.  It  is 
said  to  cure  whooping-cough  in  three  or  four 
weeks  and  to  keep  the  patients  fairly  com- 
fortable during  the  progress  of  the  disease. 
In  pulmonary  emphysema  unaccompanied  by 
cardiac  lesion  it  often  affords  great  relief,  as 
likewise  in  bronchial  asthma.  In  the  latter 
affection  it  is  alleged  by  some  to  be  curative, 
and  it  is  certainly  a  method  of  treatment 
superior  to  the  use  of  any  drug.  It  is  also 
of  advantage  in  promoting  the  absorption  of 
pleuritic  fusions  and  in  convalescence  after 
plewisy  and  pneumonia  when  the  lung  is  slow 
to  re-expand  and  resume  normal  function. 
It  is  a  prophylactic  measure  of  great  value 
against  pulmonary  tuberculosis.  In  the  vari- 
ous catarrhal  and  other  affections  of  the  bron- 
chi and  lungs  preceding  or  associated  with 
pulmonary  tuberculosis  it  is  one  of  the  most 
potent  agents  for  cure.  In  the  early  stage  of 
pulmonary  tuberculosis  (stage  of  consolida- 
tion) it  is  frequently  curative.  It  sometimes 
assists  recovery  from  phthisis  even  after  soften- 
ing and  excavation  have  occurred,  and  is  of 
benefit  in  all  stages  short  of  the  last,  when 
the  conditions  already  noted  as  contra-indica- 
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tions  are  present.  Some  observers  commend 
it  in  certain  cardiac  lesions ;  others  prohibit  it 
in  all.  In  the  absence  of  personal  experience, 
the  writer  can  simply  express  a  theoretical 
leaning  toward  the  more  cautious  view.  In 
ancemas  and  in  chlorosis  the  condensed-air 
bath  is  a  decided  stimulant  to  nutrition  and 
hastens  the  beneficial  action  of  iron  or  arsenic. 
In  obesity  it  is  of  great  service  in  promoting 
oxidation  of  superfluous  fat. 

Therapy  of  Respiratory  Differentiation. — 
An  extended  personal  experience  leads  the 
writer  to  urge  with  emphasis  the  necessity  for 
much  greater  resort  to  this  method  of  treat- 
ment than  physicians  in  general  seem  inclined 
to  adopt.  Inspiration  of  condensed  aiV  and 
expiration  into  rarefied  air  are  the  expedients 
most  generally  employed,  singly  or  in  combi- 
nation. 

Inspiration  of  condensed  air  is  of  benefit  in 
dyspnoea  of  almost  any  origin ;  in  laryngeal 
and  tracheal  stenosis;  in  chronic  bronchitis 
and  bronchorrhcea  ;  in  chronic  broncho-pneu- 
monitis,  especially  in  chronic  broncho-pneu- 
monitis  of  the  apex  {apical  catarrh)  with 
beginning  tuberculosis ;  in  chronic  interstitial 
pneumonitis  ;  in  convalescence  from  croupous 
or  catarrhal  pneumonia;  in  atelectasis;  in 
chronic  pleurisy  with  effusion  ;  in  the  dry  pleur 
risy  of  early  tuberculosis  of  the  lungs ;  in 
chronic  pulmonary  tuberculosis  of  any  variety 
and  at  any  stage  short  of  general  softening, 
■with  one  or  more  large  cavities,  but  par- 
ticularly in  the  early  stages,  when  deficient 
respiration,  impaired  circulation,  anaemia,  and 
malnutritive  dyspepsia  in  a  predisposed  sub- 
ject suggest  tuberculosis  even  in  the  absence 
of  pronounced  physical  signs  or  of  bacilli  in 
the  sputa.*  In  these  oases  it  should  be  recom- 
mended in  preference  to  change  of  climate, 
except  in  the  case  of  patients  who  need  not 
consider  expense. 

The  good  results  of  this  procedure  in  pul- 
monary tuberculosis  can  not  be  too  strongly 
emphasized.  They  result  not  alone  from  the 
primary  effects  already  alluded  to — the  open- 
ing of  disused  or  occluded  air  cells,  with  in- 
creased vital  capacity,  increased  pulmonary 
ventilation,  increased  activity  of  circulation, 
absorption  of  inflammatory  products,  relief  of 
congestion — but  also  secondarily  from  the  in- 
creased appetite ;  relief  of  cough,  with  promo- 
tion of  sleep ;  and  the  stimulus  to  local  and 
general  nutrition  following  the  systematic  pul- 
monary gymnastics  necessitated.  Recovery 
often  takes  place  even  in  advanced  cases,  and 
in  any  case  suitable  for  treatment  comfort  will 
be  increased  and  life  prolonged.  In  simple 
ancemia,  or  chlorosis,  without  tuberculous  ten- 
dency, the  same  good  effects  may  be  obtained. 
In  asthma  the  inspiration  of  condensed  air  is 
also  useful,  but  high  pressures  are  necessary, 
and  must  be  employed  cautiously.  In  one  case 
— that  of  a  patient  who  was  attacked  in  the 


*  Ifc  may  be  remarked  here  that  evidences  of  pul- 
monary impairment  indistinguishable  by  the  ordi- 
nary methods  of  physical  exploration  of  the  chest 
may  sometimes  be  detected  during  inhalation  of 
condensed  air— a  tact  first  published  by  Dr.  J.  Solis- 
Cohen.    See  N.  Y.  Med.  Jour.,  October  18, 1884. 


writer's  consulting  room — the  paroxysm  was 
cut  short  by  the  employment  of  a  pressure  of 
one  thirtieth  of  an  atmosphere,  steadily  main- 
tained for  nearly  fifteen  seconds,  the  expiratory 
act  being  held  for  the  time  in  abeyance.  This 
expedient,  which  probably  overcomes  spasm  by 
a  paralyzing  effect  upon  the  bronchial  muscles, 
and  by  inducing  fatigue  of  the  diaphragm,  was 
suggested  by  the  experience  of  Dr.  Monell,* 
who  obtained  relief  in  his  own  person  by  forced 
expiration,  with  his  feet  braced  against  the 
footboard  of  his  bed,  prolonged  pause,  forced 
inspiration,  pause,  and  so  on.  In  asthma  and 
emphysema,  however,  better  results  are  usually 
obtainable  from  expiration  into  rarefied  air. 
In  hcemoptysis  good  results  have  been  report- 
ed from  the  inspiration  of  condensed  air  and 
its  equivalent — rarefaction  of  surrounding  air 
in  the  Brooklyn  pneumatic  cabinet.  Some 
authors,  however,  have  considered  a  hseraor- 
rhagic  tendency  as  a  contra-indication  to  the 
measure.  When  there  is  any  weakness  of  the 
pulmonary  vessels  or  any  peripheral  lesion  of 
haemorrhagio  tendency,  or  where  it  is  inadvisa- 
ble to  increase  blood  pressure  in  the  brain  or 
in  the  kidneys  f  or  other  abdominal  viscera, 
the  measure  is  undoubtedly  dangerous.  In 
two  remarkable  instances,  elsewhere  cited,:]: 
the  writer  has,  however,  been  forced  to  credit 
it  with  a  tendency  to  the  relief  of  pulmonary 
heemorrhage  ;  and  this  seems  to  be  due  direct- 
ly to  the  relief  of  the  conditions  antecedent  to 
hsemorrhage — namely,  pulmonary  congestion 
— with  perhaps  an  exaggerated  stasis  at  one 
spot,  from  mechanical  obstructions  affecting 
that  portion  of  the  circulatory  apparatus 
chiefly.  Inspiration  of  condensed  air  is  also 
recommended  in  mitral  insufficiency  and  in 
stenosis  and  insufficiency  of  the  aortic  valves. 
It  is  theoretically  indicated  in  dilated  heart, 
and,  used  with  caution,  in  lipocardiac  asthma. 
The  writer's  experience  with  it  in  cardiac 
lesions  is  limited,  but  he  has  seen  apparently 
good  palliative  results  in  a  few  cases  of  sim- 
ple dilatation  and  of  mitral  regurgitation  of 
moderate  severity,  so  that  he  is  encouraged 
to  extend  its  employment  in  cardiac  thera- 
peutics. 

Expiration  into  rs,refied  air  should  be 
combined  with  the  inspirations  of  condensed 
air,  when  it  is  desired  to  increase  pulmonary 
ventilation,  circulatory  activity,  and  gaseous 
exchange,  or  to  get  rid  of  obstructing,  ac- 
cumulating, and  decomposing  matters  in  the 
bronchi  or  alveoli  or  in  quiescent  cavities. 
Thus,  the  combination  is  of  signal  utility  in 
pulmonary  tuberculosis,  in  bronchorrhcea,  and 
in  chronic  pulmonary  catarrh. 

Bxpiration  into  condensed  air  should  be 
combined  with  the  inspirations  of  condensed 
air  when  it  is  desired  to  relieve  congestion  or 
to  stimulate  absorption,  or  when  increase  of 
vital  capacity  is  the  principal  object ;  thus,  in 
dilated  heart,  in  mitral  insufficiency,  in  consoli- 

*  Med.  Record,  August  S5, 1866.  Cited  by  J.  Solis- 
Cohen,  op.  cit. 

+  In  one  of  the  writer's  cases  albuminuria  developed 
during  treatment.  This  may  have  been  merely  a  co- 
incidence, but  at  the  time  it  was  considered  more. 

}  Phila.  Med.  Times,  February  6, 1886,  p.  362. 
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dation  persisting  after  pneumonia,  in  chronic 
pleurisy  with  effusion,  and  in  tjie  after-treat- 
ment of  cases  in  wiiich  pleural  accumulations, 
serous  or  purulent,  have  been  removed  by  as- 
piration or  incision.  Like  the  method  of  the 
pneumatic  cabinet  of  Williams,  this  combina- 
tion (continuous  respiration  of  condensed  air) 
is  highly  recommended  by  many  in  the  treat- 
ment of  tuberculosis,  for  which  purpose,  how- 
ever, it  is  inferior  to  inspiration  of  condensed 
air  with  expiration  into  rarefied  air.  Alterna- 
tion of  the  combinations  may  be  necessary  in 
some  instances. 

Expiration  into  condensed  air  is  recom- 
mended in  cases  in  which  expiration  is  imper- 
fectly performed,  as  a  means  of  strengthening 
the  respiratory  muscles.  As  practiced  with  the 
writer's  expiration-resistance  valve,  it  is  of  use 
in  oases  of  convalescence  from  pulmonary  tu- 
berculosis and  in  prophylaxis  against  the  lat- 
ter affection.  In  a  few  early  oases  with  good 
muscular  power,  it  is  of  use  in  the  treatment 
of  pulmonary  tuberculosis  ;  securing  better  ex- 
pansion of  the  lung  by  back-pressure. 

Expiration  into  rarefied  air  is  of  signal  ad- 
vantage in  emphysema  and  in  asthma  depend- 
ent upon  emphysema.  It  is  of  some  advantage 
in  spasmodic  asthma,  of  less  advantage  in 
bronchitic  asthma,  though  of  value  in  all,  and 
in  the  latter  variety  may  be  usefully  combined 
with  inspiration  of  condensed  air.  Inspiration 
of  rarefied  air  is  at  times  a  better  combination 
in  emphysema. 

Inspiration  of  rarefied  air  may  also  be  em- 
ployed where  it  is  desired  to  strengthen  the 
muscles  of  inspiration  by  increased  voluntary 
exercise,  as  in  cases  of  contracted  thorax,  in 
prophylaxis  against  pulmonary  tuberculosis 
and  in  the  treatment  of  the  earlier  stages,  and 
in  convalescence  after  pleurisy  or  catarrhal 
pneumonia.  In  the  latter  instances  it  may  be 
usefully  alternated  with  inspiration  of  con- 
densed air. 

That  forced  voluntary  respiration,  however 
useful  in  suitable  cases,  can  not  replace  pneu- 
matic treatment,  either  by  the  differential  or  by 
the  absolute  method,  is  evident  from  the  mere 
statement  of  the  mechanical  and  physiological 
effects  as  well  as  from  the  fact  that  many  pa- 
tients are  at  first  incapable  of  the  necessary 
muscular  exertion.  As  an  adjunct  or  supple- 
ment to  treatment  by  apparatus,  or  as  a  means 
of  keeping  up  the  good  effects,  it  often  serves 
excellently. — Solomon  Solis-Cohen. 

AJOWAN.— See  Ammi. 

AIiANIN. — See  Amidopeopionic  Acid. 

AliBUMEN.— The  liquid  white  of.  hens' 
eggs,  freed  from  yolk  and  membranous  shreds, 
the  ovi  albumen  of  the  Br.  Ph.  Besides  its 
use  as  an  article  of  food,  white  of  eggs  is  em- 
ployed, spread  on  silk  or  goldbeater's  skin,  to 
make  an  adhesive  plaster  that  only  requires  to 
be  moistened  when  applied ;  as  an  antidote  to 
certain  corrosive  poisons,  notably  corrosive 
sublimate  and  copper  sulphate,  with  which  it 
forms  innocuous  compounds ;  and,  coagulated 
by  the  addition  of  alum,  as  an  astringent  and 
cooling  application  in  superficial  inflamma- 
tions.   Dried  white  of  egg,  albumen  ovi  sic- 


cum,  albumen  exsiccaium,  is  used  largely  in 
the  arts,  but  the  white  of  fresh  eggs  should 
alone  be  employed  medicinally. 

ALBUMINATES.— Albumin  (the  proxi- 
mate principle,  as  distinguished  from  albu- 
men) forms  with  certain  metals  compounds, 
termed  albuminates,  which,  especially  those 
with  iron  and  with  mercury,  have  been  used 
medicinally  in  preference  to  the  true  salts  of 
those  metals,  on  account  of  being  unirritating 
and  more  readily  absorbed. 

ALCOHOIi. — Ordinary  alcohol,  the  alcohol 
of  the  pharmacopoeias  (the  spiritus  rectificatus 
of  the  Br.  Ph.),  is  one  of  a  series  of  hydrocar- 
bonaceous  compounds  all  of  which  have  as 
their  basis  a  radicle  (or  fundamental  molecule), 
called  ethyl,  whose  molecular  structure  is  ex- 
pressed symbolically  by  the  formula  CjHs. 

By  the  addition  of  an  atom  each  of  hydrogen 
and  oxygen,  we  get  the  combination  CnHeHO, 
or,  as  it  is,  perhaps,  more  commonly  written,  Cj 
HjO.  Chemically  it  is  a  hydrate  of  ethyl,  or 
hydrated  oxide  of  ethyl,  as  some  prefer  to  call 
it.  To  distinguish  it  from  others  of  the  group, 
particularly  fusel  oil  (or  amyl  alcohol)  and  wood 
spirit  (methyl  alcohol),  the  common  form,  of 
which  we  are  at  present  writing,  is  called  e.thyl 
alcohol. 

From  the  fact  of  its  being  obtained  by  dis- 
tillation and  subsequent  rectification  or  puri- 
fication from  a  mash  of  potatoes  or  grain  or 
from  wine  lees,  it  is  known  in  the  Br.  Ph.  as 
spiritus  rectificatus  or  spiritus  vini  rectificatus. 

Absolutely  pure  alcohol,  absolute  alcohol,  the 
alcohol  ethylicum  of  the  Br.  Ph.,  does  not  exist 
outside  the  chemical  laboratories,  as  its  extraor- 
dinary aflBnity  for  water  is  such  that  it  in- 
evitably absorbs  some  of  the  latter  from  the 
atmosphere.  What  is  known  as  strong  alcohol 
contains  91  per  cent,  by  weight  of  pure  spirit 
(U.  S.  Ph.),  and  has  a  specific  gravity  of  0-820. 

The  strong  alcohol  of  the  British  and  Prus- 
sian pharmacopoeias  contains  more  water,  their 
specific  gravity  being  respectively  0-830  and 
0-834. 

It  will  be  observed  that,  as  alcohol  is  lighter 
than  water,  the  specific  gravity  is  always  in- 
creased by  its  dilution. 

Dilute  alcohol  contains  by  weight  45-5  per 
cent,  of  pure  spirit,  with  a  specific  gravity  of 
0-938  in  the  United  States,  while  in  England 
and  the  Continent  it  is  a  little  stronger. 

As  the  processes  ot  distillation  and  rectifica- 
tion are  given  in  the  dispensatories  and  va- 
rious works  on  practical  chemistry,  we  omit 
them  as  of  no  immediate  value  to  the  praetio- 
ing  physician. 

Medicinal  Applications  of  Alcohol. — Exter- 
nally alcohol  may  be  used  as  a  most  valuable 
adjunct  in  the  treatment  of  wounds,  contu- 
sions, and  sprains,  as  well  as  for  inflammatory 
and  other  swellings.  Its  antiseptic  influence 
is  very  considerable,  as  it  is  effectual  for  this 
purpose,  according  to  Miquel,*  in  a  10-per- 
cent, solution— e.  g.,  in  the  case  of  whisky, 
about  1  part  to  4  parts  of  water.     It  is  also 

*  Quoted  by  Sternberg,  Hare's  System  of  Practical 
Therapeutics,  Philadelphia,  Lea  Bros.  &  Co.,  1891, 
p.  595. 
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of  use  on  account  of  its  hfemostatic  properties. 
When  a  wound  is  already  infected  or,  from  its 
nature  or  cause,  presents  the  liability  to  infec- 
tion, or  if  the  question  is  not  free  from  doubt, 
then  a  50-per-cent.  solution,  such  as  is  found 
in  ordinary  whiskies,  may  prove  to  be  a  very 
valuable  lotion. 

This  has  indeed  been  used  with  great  success 
in  Scotland  by  Dr.  Blair,  in  France  by  Susserot, 
and  by  others.*  But  in  the  dressing  of  fresh 
wounds  the  weaker  solution  would  be  all  that 
would  be  necessary.  In  fact,  one  of  the  most 
valuable  as  well  as  elegant  dressings  for  wounds 
and  granulating  sores,  though  it  is  one  greatly 
neglected  at  the  present  day,  is  the  aromatic 
wine  of  the  French  Codex  (Kr&uUrwein  G., 
Vinum  aromaticum,  U.  S.  Ph.,  Fr.  Cod.),  the 
vin  aromatigue.  This  may  easily  be  prepared 
in  any  pharmacy,  however  small.  We  give  the 
directions  copied  from  the  National  Dispensa- 
tory of  Stille  and  Maisch :  "  Lavender,  1  part 
(i  oz.  av.) ;  origanum,  1  part  (-J  oz.  av.) ;  sage, 
1  part  (i  oz.  av.) ;  peppermint,  1  part  (i  oz.  av.) ; 
rosemary,  1  part  (|  oz.  av.) ;  wormwood,  1  part 
(i  oz.  av.) ;  stronger  white  wine,  a  sufEoient 
quantity  to  make  25  oz.  av.  Mix  the  solid 
ingredients  and  reduce  them  to  a  coarse 
powder.  Moisten  the  powder  with  1  oz.  of 
the  stronger  white  wine,  pack  it  moderately  in 
a  conical  glass  percolator,  and  gradually  pour 
enough  stronger  white  wine  upon  it  to  make 
tlie  filtered  liquid  weigh  25  oz.  av.,  or  about  24 
fluidounces."  As  the  stronger  white  wine  has 
20  to  23  per  cent,  of  alcohol,  it  will  be  seen 
how,  in  connection  with  the  essential  oils  of 
the  aromatios,  we  shall  have  in  this  preparation 
a  most  valuable  dressing.  In  the  absence  of 
the  wine,  alcohol  diluted  to  one  quarter  its 
strength,  or  whisky  to  one  half  its  strength, 
can  be  substituted  for  it  without  detriment  to 
the  compound,  and -in  the  absence  of  one  or 
more  of  the  aromatios  their  places  may  be 
filled  by  the  addition  of  a  larger  quantity  of 
one  of  the  others.  In  snake  bites  or  the  bites 
and  stings  of  poisonous  insects  alcohol,  as 
strong  as  possible,  combined  with  ammonia,  is 
an  exceedingly  valuable,  probably  the  most 
valuable,  lotion  to  apply  after  the  part  has 
been  well  sucked  and  bled  (especially  in  the 
case  of  snake  bites  as  well  as  of  all  poisoned 
wounds).  Besides  its  uses  as  an  antiseptic  and 
disinfectant,  alcohol  is  of  some  value  as  an  as- 
tringent, particularly  after  the  opening  of  cavi- 
ties containing  pus,  blood,  etc. 

[In  the  Kansas  City  Medical  Index  for  April, 
1894,  Dr.  A.  J.  Oohsner,  of  Chicago,  reports  the 
most  gratifying  results  from  the  topical  use  of 
strong  alcohol  in  nineteen  successive  oases  of 
erysipelas,  after  the  manner  recommended  by 
Behrend.  The  afieoted  skin,  together  with  the 
adjacent  surface,  is  scrubbed  very  vigorously 
with  strong  alcohol  three  or  four  times  a  day. 
The  severest  cases  were  cured  within  five  days.] 

Alcohol  forms  one  of  the  best  of  evaporat- 
ing lotions  when  diluted  with  8  or  10  parts  of 
water.     Its  efficacy  for  this  purpose  is  greatly 


*  Therapeutics,  Mat.  Med.,  and  Toxic,  H.  C.  Wood, 
Philadelphia,  Lippincott,  1876,  p.  124  ;  and  numerous 
other  authorities  might  be  quoted. 


increased,  however,  by  the  addition  of  vinegar 
or  acetic  acid  and  the  chloride  of  ammonium. 
A  useful  formula  for  the  cooling  of  inflamed 
parts,  such  as  strained  and  swollen  joints,  mus- 
cles, and  tendons,  phlegmons,  erythema,  ery- 
sipelas, and  burns  of  the  first  degree,  is  the 
following : 

5  Ammonii  chloridi 3  ij  ; 

Acidi  aoet.  dil |  j ; 

Alcohol I  ij ; 

AquEB Oj. 

M. 

By  the  addition  of  some  perfume — e.  g.,  eau  de 
cologne  or  the  extracts  of  Lnbin  and  others — a 
most  refreshing  lotion  may  be  made  for  use  in 
cephalalgia  or  for  toilet  purposes,  in  the  latter 
case  omitting  the  chloride  of  ammonium. 

The  external  use  of  alcohol  is  also  profitable 
in  the  case  of  fever  patients.  It  cools  the  skin 
and  aids  in  the  removal  of  those  effete  sub- 
stances which  are  left  upon  it  by  the  evapora- 
tion of  the  perspiration.  With  the  addition  of 
acetic  acid,  in  about  the  proportion  mentioned 
above,  or  of  vinegar  in  three  or  four  times  that 
proportion,  it  checks,  sometimes  very  remark- 
ably, the  colliquative  sweating  of  such  patients. 

Where  it  is  necessary,  however,  to  thorough- 
ly cleanse  the  skin,  a  10-per-oent.  solution  of 
alcohol  with  the  bicarbonate  of  sodium — a  heap- 
ing teaspoonful  of  the  latter  to  half  a  pint  of  the 
solution — is  most  useful.  By  this  means  clean- 
liness of  the  skin  may  often  be  secured  in  cases 
occurring  among  the  ignorant,  who  have  a  vio- 
lent prejudice  against  ordinary  soap  and  water. 
A  more  homely  use  of  alcohol  externally  is  as 
an  agent  for  the  removal  of  resinous  substances 
and  Such  defilements  of  the  skin  as  remain  after 
the  removal  of  various  plasters. 

It  is  also  of  practical  value  in  the  thorough 
cleansing  of  the  cuticle  necessary  to  the  effi- 
cient action  of  cantharides  in  many  instances. 
For  example,  before  painting  cantharidal  col- 
lodion on  a  part,  where  it  is  really  important 
that  the  attempt  at  vesication  should  be  suc- 
cessful, the  preliminary  cleansing  of  the  skin 
with  water,  alcohol,  and  soda  will  be  found  to 
be  a  decided  aid.  And  we  may  say  further 
that  as  a  preliminary  to  various  hydriatric  pro- 
cedures, especially  the  various  forms  of  the 
pach,  and  to  fumigations  with  sulphur,  mer- 
cury, etc.,  this  thorough  removal  from  the  skin 
of  foreign  and  effete  matters  which  necessarily 
present  a  mechanical  and  sometimes  a  chem- 
ical obstacle  to  absorption  will  enhance  the  ef- 
ficacy of  the  treatment.  This  is  particularly 
true  in  the  case  of  mercurial  fumigations  in 
the  advanced  stages  of  syphilis,  and  points  to 
the  great  secret  of  success  of  treatment  at  some 
of  the  hot  springs,  where  hot  baths  precede 
the  mercurial  or  other  inunctions. 

While  thus  cleansing  and  disinfecting  the 
skin,  alcohol  has  the  further  effect  of  increas- 
ing to  some  extent  the  compactness  of  its  struc- 
ture. Whether  this  is  a  permanent  change,  or 
only  apparent  and  due  to  contraction  of  the 
unstriped  muscular  fibres  of  the  derma  and  of 
the  vascular  and  other  tissues  contained  in  it, 
would  be  diflSoult  to  say.  But  it  may  safely 
be  asserted  that  it  does  condense  and  harden 
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the  epidermic  layer,  rendering  the  surface 
smooth  and  firm,  increasing  its  resistance  to 
the  disintegrating  action  of  friction,  and  di- 
minishing the  sensibility  of  the  nerye  termina- 
tions. On  account  of  this  latter  result  it  makes 
a  very  satisfactory  application  to  those  parts  of 
the  body  which  are  covered  by  thin,  delicate 
skin  with  an  attenuated  cuticle — e.g.,  the  nip- 
ples, which,  when  irritated,  sensitive  to  pres- 
sure, excoriated,  or  fissured,  are  wonderfully 
benefited  by  the  use  of  diluted  alcohol. 

Ulcers  or  aphthcB  of  the  throat  and  mouth 
are  at  times  much  benefited  by  applications 
of  alcohol,  the  stronger  the  better.  For  this 
purpose  it  should  be  applied  as  we  use  the 
nitrate  of  silver,  nitric  acid,  chromic  acid,  etc. 
A  small  pledget  of  cotton  is  wound  on  the  end 
of  a  copper  wire  or  a  flexible  probe  which  has 
previously  been  slightly  notched  with  a  knife 
so  that  the  cotton  can  not  come  loose.  Or,  if 
the  point  to  be  reached  is  accessible  with  a 
straight  probe,  a  small  piece  of  wood,  similarly 
notched,  will  answer  the  purpose.  The  cotton 
is  then  dipped  into  the  alcohol  for  not  more 
than  one  third,  perhaps  one  quarter,  of  the 
length  of  the  pledget,  leaving  the  upper  two 
thirds  or  three  fourths  dry,  in  order  that  the 
attraction  of  capillarity  may  constantly  draw 
the  medicament  upward,  and  so  prevent  any 
dropping  from  the  free  extremity  of  our  pro- 
bang.  The  end  of  the  latter,  which  should  cor- 
respond as  nearly  as  may  be  to  the  size  of  the 
ulcer,  is  then  laid  upon  the  sore  and  held  there 
gently  for  a  few  seconds,  until  coagulation  at 
the  surface  occurs.  If  there  is  much  secretion 
the  sore  should,  of  course,  as  a  preliminary 
measure,  be  well  cleansed  and  dried  with  clean 
absorbent  cotton. 

Inhalations  of  alcohol  are  at  times  very  use- 
ful therapeutic  aids.  It  is  well  known  that  all 
the  stimulant  and  narcotic  effects  of  alcohol 
may  be  obtained  in  this  way,  under  favourable 
influences.  In  large  wholesale  spirit  ware- 
houses, when  it  becomes  necessary  to  change 
quantities  of  wine  or  spirits  from  one  kind  of 
receptacle  to  another,  the  workers  perceive  in 
themselves  very  decided  effects  from  the  alco- 
holic vapours  inhaled  while  they  are  at  their 
work.  Dr.  H.  C.  Wood  affirms  that  he  has  in- 
duced all  the  effects  of  alcoholic  intoxication, 
even  to  the  point  of  ansesthesia  (alcoholic  coma), 
and  finally  death,  experimentally,  by  simple  in- 
halation of  its  vapour,*  which,  of  course,  was 
greatly  concentrated.  Practical  advantage  may 
be  taken  of  this  fact  in  the  treatment  of  shock, 
collapse,  and  the  extreme  asthenia  accompany- 
ing many  fevers  and  toxic  conditions,  more 
especially  when  the  condition  of  the  alimentary 
canal  does  not  admit  of  the  ingestion  of  sufS.- 
cient  quantities  by  the  mouth,  or  of  its  rectal 
administration.  To  this  purpose  the  ordinary 
steam  atomizer  is  well  adapted,  or  use  may  be 
made  of  one  of  the  numerous  hand-ball  atom- 
izers. But  it  should  not  be  forgotten  in  such 
cases  that  a  10-per-cent.  solution  is  as  strong  as 
can  well  be  borne  for  any  length  of  time.  In 
the  absence  of  such  apparatus  the  fumes  can 
be  generated  by  pouring  alcohol,  or  some  spirit, 

*  pp.  cit,  p.  114. 


such  as  whisky,  brandy,  rum,  or  gin,  into  a  ves- 
sel partly  filled  with  hot  water,  and  allowing 
the  patient  to  inhale  as  much  of  it  as  possible. 
This  is  accomplished  by  throwing  some  very 
light  fabric — e.  g.,  a  cambric  handkerchief — 
over  the  vessel  and  the  patient's  head,  taking 
care  not  to  exclude  the  air  entirely. 

{^Interstitial  injections  of  alcohol  have  been 
used  in  the  palliative  treatment  of  '•  inopera- 
ble" cancer  of  the  uterus.  In  the  Nouvelles 
archives  d'ohstetrique  et  de  gynecologic  for  Oc- 
tober, 1894,  Professor  Vulliet,  of  Geneva,  makes 
a  favourable  report  of  his  experience  with  this 
use  of  alcohol,  and  alludes  to  a  previous  pub- 
lication on  the  subject  by  a  German  physician. 
Professor  Vulliet  employs  very  strong  alcohol, 
with  strict  antiseptic  precautions.  He  thinks 
it  acts  by  causing  a  local  ischaemia.] 

The  internal  administration  of  alcohol  is 
confined  almost  entirely  to  its  diluted  forms  in 
those  beverages  long  familiar  to  the  human 
race,  excepting  the  small  amounts,  compara- 
tively, which  are  present  in  tinctures,  fluid  ex- 
tracts, and  other  pharmaceutical  preparations. 
It  is,  however,  the  practice,  and  at  times  a  very 
useful  one,  in  some  hospitals  and  with  some 
practitioners  to  make  use  of  the  pure  alcohol 
in  combination  with  various  bitter  tinctures 
and  aromatics.  This  is  done  partly  to  secure 
accuracy  of  dosage,  partly  to  avoid  the  ill  ef- 
fects of  the  more  irritating  ingredients  of  poor 
or  bogus  liquors,  and  often  in  private  practice 
to  avoid  collision  with  the  prejudices  of  the 
laity.  It  is  also  frequently  an  extremely  use- 
ful device  in  dealing  with  patients  in  whom 
there  is  an  unfortunate  propensity  to  the  abuse 
of  alcoholic  beverages.  We  have  found,  for 
instance,  that  in  the  treatment  of  convales- 
cents two-drachm  to  half-ounce  doses  of  the 
tincture  of  calumba  or  quassia,  re-enforced,  if 
necessary,  by  the  compound  tincture  of  cin- 
chona, have  a  better  tonic  effect  than  the  ordi- 
ary  stimulant  beverages,  and  can  be  much  more 
safely  administered.  The  dosage  is  accurate, 
and  may  be  gradually  reduced  without  leaving 
any  of  the  unfortunate  desire  for  drink  which 
occasionally,  though,  we  believe,  rarely,  follows 
upon  the  use  of  stimulants  in  sickness. 

Our  discussion  of  the  constitutional  effects  of 
alcohol  in  health  will  be  short,  and  simply  de- 
signed to  direct  attention  to  those  points  which 
are  of  use  to  the  practitioner  when  called  upon 
to  do  his  duty  at  the  bedside.  And,  flrst,  we 
must  insist  upon  the  qualitative  difference  be- 
tween the  effects  of  small  and  those  of  large 
quantities,  as  many  of  the  experimental  obser- 
vations of  physiologists  and  pharmacologists 
have  been  made  with  doses  much  larger  than  are 
ordinarily  taken,  except  by  inebriates. 

The  objective  results  of  the  ingestion  of  al- 
cohol are  of  most  importance  to  the  physician, 
although  the  subjective  effects  are  not  to  be 
ignored  here  any  more  than  psychical  condi- 
tions can,  in  any  case,  be  disregarded  by  those 
who  are  responsible  for  the  welfare  of  others. 
The  latter,  however,  are  simple,  and,  though 
most  easily  obtained  from  the  testimony  of  the 
patient  himself,  are  of  such  a  nature  that  they 
reveal  themselves  to  the  eye  of  the  practiced 
observer  in  so  plain  a  manner  that  decep- 
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tion  is  not  easy.  The  sensations  of  warmth, 
well-being,  and  comfort  following  moderate 
doses  are  well  known.  When  the  amount  is 
somewhat  increased,  so  that  the  toxic  effects  be- 
gin to  be  apparent,  the  character  of  the  sensa- 
tions experienced  by  the  subject  is  dependent 
upon  his  temperament.  The  emotional  indi- 
viduality is  accentuated,  and,  a  certain  amount 
of  anaesthesia  preventing  or  lessening  the  con- 
trol of  circumstances  over  the  voluntary  ideo- 
motor  operations,  the  individual  is  prone  to 
display  what  is  called  his  "real  character." 
As  a  matter  of  fact,  however,  he  displays  one 
side — the  emotional — while  the  stronger,  more 
rational,  controlling,  and  correlating  mechan- 
isms are  in  abeyance.  When  the  dose  is  suffi- 
ciently large  to  inhibit  that  "  self-control,"  so 
called,  which  consists  in  such  correlation  of 
ideas  and  actions  as  place  one  in  harmony  with 
the  environing  world,  he  is  no  more  exhibiting 
his  true  character  than  is  a  person  who  is  suf- 
fering from  .an  attack  of  acute  mania.  Neither 
is  he  acting  "  like  a  beast,"  for  animals  conform 
their  actions  to  their  circumstances  in  such  a 
way  as  to  secure  those  adjustments  which  con- 
duce to  comfort,  the  preservation  of  life,  and 
the  propagation  of  their  kind.  But  the  maniac, 
either  from  disease  or  from  drink,  does  none  of 
these  things.  In  the  case  of  the  latter  the  al- 
cohol obtunds  the  processes  of  reasoning,  and 
leaves  only  the  lower  reflex  emotional  phenom- 
ena. This  fact  it  is  important  for  the  physi- 
cian to  bear  in  mind. 

In  addition  to  these  subjective  or  psychical 
effects,  there  are  others  of  more  importance 
from  a  medical  point  of  view.  They  are,  after 
the  exhibition  of  small  or  moderate  quantities, 
first,  slight  quickening  of  the  heart  beat,  re- 
laxation of  the  arteries,  relaxation  of  the  un- 
striped  muscular  fibres  of  the  skin,  and  a  more 
equable  distribution  of  the  blood  throughout 
the  body,  so  that  if  there  has  been  some  chill- 
ing of  the  surface  it  is  again  warm ;  if  the  ex- 
tremities were  pale  and  cold,  they  resume  their 
natural  colour  and  temperature.  And  this 
slight  surface  relaxation  favours  withdrawal  of 
blood  from  the  muscles  and  nerve  centres  when 
these  have  been  passively  somewhat  congested 
by  overwork,  relieving  the  sense  of  fatigue.  It 
is  not  improbable  that  a  certain  tone  is  given 
to  relaxed  arterioles  under  such  circumstances, 
which  also  favours  the  more  rapid  circulation 
of  blood  through  the  tired  organs,  the  removal 
of  effete  matters,  and  resumption  of  their  nor- 
mal chemical  condition.  As  this  is  rest,  small 
or  moderate  amounts  of  alcohol  properly  ad- 
ministered may  fairly  be  said  to  rest  the  over- 
tired body.  This,  however,  we  regard  as  a 
matter  not  to  be  proclaimed  from  the  house 
tops.  It  should  be  left  to  the  determination  of 
the  physician,  and  when  it  is  advisable  to  use 
alcoholic  stimulants  for  this  purpose  it  is  un- 
doubtedly better  to  prescribe  them  disguised 
after  some  of  the  methods  above  given.  At  all 
events,  the  physician  should  in  all  such  cases 
assume  the  authority  of  dictating  the  Tcind 
and  quantity  of  stimulant  taken,  and  the  doses 
should  he  stated  and  at  regular  intervals.  By 
pursuing  this  plan  no  medical  man  need  ever 
incur  the  responsibility  of  having  made  an 


inebriate  of  any  person,  for  it  will  not  occur 
unless  in  the  case  of  a  born  dipsomaniac. 

In  addition  to  the  effects  already  mentioned, 
moderate  quantities  of  alcohol  tend  to  increase 
perspiration,  to  augment  the  quantity  of  urine 
and  of  the  secretions  of  the  mucous  glands 
throughout  the  alimentary  tract,  to  improve 
the  appetite  where  this  is  deficient,  to  quicken 
the  special  senses,  and  to  overcome  relaxation 
and  meteorism  of  the  intestine.  These  effects 
are  more  apparent  in  subjects  in  whom  the 
vital  actions  alluded  to  are  deficient — i.  e.,  in 
the  anaemic,  the  delicate,  the  overworked,  and 
those  upon  whom  the  cares  of  life  have  borne 
too  heavily.  In  individuals  who  are  predis- 
posed to  obesity,  or  especially  plethora,  doses 
which  would  be  salutary  in  their  effect  upon 
others  are  apt  to  produce  the  phenomena  of 
irritation  characteristic  of  the  action  of  larger 
amounts  on  the  average  man.  So,  too,  the 
peculiarly  unstable  temperament  commonly 
called  the  mercurial,  which  is  characterized 
by  rapid  changes  from  emotional  exaltation 
to  depression  and  by  an  unusual  suscepti- 
bility to  external  influences  of  aU  kinds,  but 
particularly  to  psychical  influences,  renders 
those  who  are  its  subjects  peculiarly  vulnerable 
to  alcohol.  It  should  be  administered  to  such 
persons  with  great  caution,  and  the  medical 
attendant  should  see  that  its  use  is  gradually 
and  completely  discontinued  before  losing 
sight  of  the  case. 

The  uses  of  alcohol  in  disease  are  clearly  in- 
dicated by  the  preceding  short  study  of  its 
physiological  effects.  It  will  be  observed  that  ' 
nothing  has  been  said  of  its  effects  upon  the 
bodily  temperature.  The  reason  for  this  omis- 
sion is  that  in  small  or  moderate  quantities  it 
has  no  appreciable  effect  upon  the  tempera- 
ture. When  the  dose  is  moderately  large  and 
the  subject  not  accustomed  to  its  use  it  may 
cause  a  slight  elevation  of  temperature.  And 
in  cases  of  refrigeration,  as  after  prolonged 
exposure  to  cold  when  the  internal  temperature 
has  fallen  to  97°  F.,  96°  F.,  or  even  lower,  it  does 
undoubtedly  help,  through  its  action  in  restor- 
ing the  equilibrium  of  the  circulation  and  the 
activity  of  the  cellular  elements  of  the  body, 
in  bringing  back  the  natural  degree  of  heat. 
But  when  very  large  dpses  are  given — say  fl  |  iij 
or  fl  I  iv  of  whisky  or  other  spirit  of  proper 
strength — instead  of  causing  an  elevation,  it 
brings  about  a  positive  diminution  of  tempera- 
ture. 

"  It  is  not,  however,  available  for  this  purpose  in 
fevers,  or  certainly  to  but  a  very  slight  extent, 
as  the  doses  required  would  be  but  ill  borne  by 
most  organisms.  It  has  also  been  very  satis- 
factorily proved  by  Arctic  and  other  explorers 
—Rear  Admiral  A.  H.  Markham,  Dr.  Kane, 
Hall,  Schwatka,  and  others— that  alcohol  is  of 
little  or  no  avail  in  preventing  fatigue  or  the 
effects  of  long  exposure  to  cold.  And  this  is 
evident  from  what  we  have  said  as  to  its  physi- 
ological action.  But  toward  the  end  of  the 
march,  or  when  the  exertion  and  exposure  have 
terminated,  it  is  of  great  value  in  moderate 
quantities  as  an  aid  in  restoring  the  exhausted 
vitality— i.  e.,  in  keeping  up  a  proper  circula- 
tion and  distribution  of  blood  and  the  activity 
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of  the  cellular  changes,  until  the  exhausted  tis- 
sues have  been  restored  to  their  normal  condi- 
tion. But  even  here,  except  for  its  quiolser 
action,  dependent  upon  its  more  rapid  difEusi- 
bility,  it  is  not  superior  to  strong  tea  or  coffee. 
Indeed,  Dr.  Kane,*  a  most  reliable  observer,  and 
one  the  adequacy  of  whose  experience  will  not 
be  questioned,  gives  tea  the  first  rank  as  a  res- 
torative. Dr.  Parkes,f  too,  who  accompanied 
Stanley  across  Africa  as  surgeon  to  the  expedi- 
tion, gives  similar  testimony.  Probably  one  of 
the  greatest  of  the  advantages  of  tea  and  coffee 
lies  in  the  absence  of  temptation  to  excess  in 
their  use — at  least  to  such  excess  as  to  involve 
the  dangerous  and  lamentable  consequences  of 
too  free  alcoholic  indulgence.  StiU,  as  already 
said,  where  prompt  and  powerful  results  are 
demanded  alcohol  maintains  its  place.  It  is 
not  quite  so  prompt  to  act  as  ammonia  and  the 
ethers,  but  much  more  persistent.  This  sub- 
ject will  be  again  alluded  to  under  the  head  of 
Caediao  Stimulants. 

Hence,  in  administering  alcoholic  stimulants 
to  fever  patients  we  ignore  its  influence  upon 
the  temperature,  with  the  exception  of  one 
point,  which  should  always  be  clearly  borne  in 
mind — viz.,  that  if  it  irritates  the  stomach,  in- 
terferes with  digestion,  or,  in  very  susceptible 
or  idiosyncratic  persons,  unduly  stimulates  the 
nerve  centres,  it  may  increase  the  fever. 

The  special  indications  are  great  debility; 
rapid  and  small  or  irregular  pulse ;  the  nerv- 
ous adynamia  known  generally  as  the  typhoid 
state,  characterized  by  hebetude,  indifference, 
jactitation,  twitching  of  the  muscles,  the  so- 
called  subsultus,  muttering  delirium,  coma 
vigil,  or  even  a  more  active  delirium  when 
accompanied  by  signs  of  great  weakness  else- 
where, a  dry  or  brown  tongue,  sordes,  and 
perhaps  even  involuntary  evacuations  of  urine 
or  fffices.  All  these  symptoms  are  so  many 
sign-posts  on  the  road  to  dissolution,  and  call 
for  active  stimulation  to  sustain  the  patient 
until  the  rallying  point  is  reached.  Such  a 
symptom  group  as  that  just  delineated  never 
occurs  except  in  case  of  profound  toxaemia  by 
one  agent  or  another,  or  as  a  result  of  inanition 
or  great  exhaustion.  The  main  differences 
between  the  symptom  group  of  inanition  and 
that  of  toxaemia  are  that  in  the  latter  the 
skin  is  dry  and  harsh,  and  the  temperature  is 
lower,  even  subnormal. .  In  inanition  the  skin 
and  breath  become  most  horribly  fetid,  the 
odour  somewhat  resembling  that  of  bromism. 
In  this  condition  we  have  often  found  that 
the  inhalation  of  the  vapour  of  alcohol,  as  al- 
ready referred  to,  is  a  very  valuable  thera- 
peutic resource.  Sometimes  it  is  difficult  to 
introduce  a  sufficiently  large  quantity  by  the 
mouth  or  rectum,  and  sometimes  the  alimen- 
tary canal  will  not  tolerate  enough  to  over- 
come the  extreme  weakness  and  ataxia  (or 
want  of  co-ordinate  operation  of  the  various 
nervous  mechanisms).    It  may,  under  such  un- 

Eropitious  circumstances,  also  be  introduced 
ypodermioally.     But  even  when  the  injec- 
tions are  thrown  as  deep  as  possible  beneath 
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the  skin  there  is,  with  the  trophic  processes 
at  so  low  an  ebb,  always  danger  of  sloughing 
or  the  formation  of  abscesses.  The  latter  may, 
to  some  extent,  be  avoided  by  first  thoroughly 
cleansing  the  skin  and  then  disinfecting  the 
needle  and  syringe.  For  the  latter  purpose 
the  author  uses  a  strong  solution  of  pure  car- 
bolic acid  (from  10  to  30  per  cent.),  afterward 
rinsing  the  apparatus  thoroughly  with  boiled 
water.  Usually,  however,  the  exhibition  of 
stimulants  is  begun  long  before  the  patient 
has  sunk  into  this  condition,  and  if  great  care 
is  observed  in  dieting  and  the  use  of  drugs, 
more  especially  if  the  temperature  is  kept  with- 
in bounds,  the  stomach  becomes  accustomed 
to  the  reception  of  stimulants,  and  it  will  not 
be  necessary  to  resort  to  such  extraordinary 
measures. 

It  is  important,  therefore,  in  treating  feb- 
rile and  inflammatory  conditions,  to  watch 
carefully  the  pulse,  eye,  tongue,  and  general 
appearance  of  the  patient,  so  as  to  begin  the 
use  of  stimulants  as  soon  as  there  is  any  sign 
of  failure  of  the  vital  forces.  In  grave  toxic 
conditions,  such  as  poisoned  wounds,  no  time 
should  be  lost,  as,  if  the  diagnosis  is  correct, 
we  may  rest  assured  that  the  sufferer  will 
need  all  the  aid  we  can  give  him  from  the  very 
start.  In  the  various  neurotic  affections  alco- 
hol in  some  one  of  its  numerous  forms  is  capa- 
ble of  giving  prompt  and  very  decided  relief. 
I  refer  to  neuralgia,  asthma,  spasmodic  colic, 
etc.  But  while  neuralgia  and  asthma  are,  as  a 
rule,  promptly  relieved  by  alcohol,  I  do  not 
by  any  means  advise  its  employment  as  a  rem- 
edy in  these  diseases.  In  fact,  its  use  can  not 
be  too  strongly  deprecated.  The  disorders  in 
question  are  essentially  chronic  in  their  na- 
ture and  prone  to  frequent  recurrence,  and 
there  is  no  class  of  affections  in  which  the  use 
of  alcoholic  stimulants  is  so  fraught  with  the 
danger  of  the  contraction  of  the  terrible  habit 
of  inebriety,  even  in  the  case  of  the  most  con- 
scientious and  well-meaning  persons.  If  mat- 
ters are  desperate  and  there  seems  to  be  no 
other  means  of  relief,  they  should  certainly  be 
given  under  some  of  the  disguises  mentioned 
above,  and  their  use  entirely  discontinued,  as 
well  as  the  chance  of  having  prescriptions  re- 
newed done  away  with,  before  the  practitioner 
loses  sight  of  the  case.  The  same  precautions 
should  be  used  when  alcoholic  beverages  are 
employed  in  the  treatment  of  atonic  dyspepsia. 
For  this  condition,  alcohol,  administered  di- 
rectly after  meals  or  taken  in  the  form  of  a 
light  wine  or  malt  liquor  during  the  meals,  is 
a  most  valuable  remedy.  But  equally  good 
results  can  be  obtained  by  the  use  of  a  bitter 
tincture  in  pretty  decided  doses,  either  imme- 
diately before  or  directly  after  meals.  For 
anorexia,  when  this  is  dependent  upon  debility 
or  anaemia,  without  structural  lesions  of  the 
stomach,  a  moderate  dose  of  whisky  or  other 
strong  spirit  fifteen  or  twenty  minutes  before 
going  to  the  table  is  one  of  the  best  temporary 
remedies. 

It  may  be  given  temporarily  while  we  are  wait- 
ing for  the  effect  of  whatever  tonic  is  prescribed. 
Employed  in  this  way,  it  is  quite  manageable, 
and  if  it  is  discontinued  at  the  proper  time 
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no  danger  need  be  apprehended,  provided,  of 
course,  there  is  no  predisposition  to  inebriety, 
a  point  in  regard  to  which  the  conscientious 
practitioner  will  always  endeavour  to  inform 
himself. 

Alcohol  is  also  a  most  valuable  agent  in  the 
treatment  of  shock,  whether  arising  from  me- 
chanical or  other  violence  or  from  great  psy- 
chical disturbances,  such  as  fright,  sudden  or, 
at  times,  prolonged  grief  and  anxiety,  or  per- 
haps too  sudden  emotional  exaltation.  It  is 
doubtful  whether  the  last  cause  is  operative  on 
healthy  organisms,  though  such  a  case  can  be 
imagined ;  but,  as  a  rule,  with,  we  think,  few 
exceptions,  dangerous  nervous  adynamia  as  a 
result  of  sudden  emotional  perturbation,  if  we 
except  some  extreme  oases  of  fright,  suggests 
some  already  existing  cardiac  or  nervous  weak- 
ness or  disease.  It  should,  at  all  events,  be  the 
rule  of  practice  in  all  such  cases  to  examine 
the  patient  thoroughly,  and  if  there  is  any  in- 
dication of  such  a  weakness  or  disease  we  should 
not  fail  to  administer  stimulants  and  to  con- 
tinue their  use  until  we  are  perfectly  satis- 
fied that  the  vital  mechanism  is  again  running 
smoothly,  even  though  the  symptoms  are  not 
alarming,  for  in  such  instances  the  heart 
may,  unless  properly  sustained,  grow  progres- 
sively weaker,  and  sudden,  fatal  syncope  super- 
vene, as  in  the  accident  called  by  surgeons 
"  masked  shock." 

The  toxic  effects  of  alcohol  are  acute  and 
chronic.  The  milder  acute  toxic  action  is 
seen  in  those  who  have  ingested  too  great  a 
quantity,  either  through  conviviality  or  by 
mistake.  The  action  upon  the  alimentary 
canal  reaches  the  point  of  intense  irritation, 
with  superseoretion  of  mucus,  nausea,  and 
vomiting.  The  renal  irritation  may  be  the 
cause  of  a  greatly  increased  discharge  of 
urine,  or,  if  it  is  too  intense,  the  swelling  of 
the  glomeruli  may'  be  so  great  as  to  impede 
the  separation  of  water,  or  even  lead  to  com- 
plete temporary  suppression  of  the  secretion. 
The  blood  being  loaded  with  the  products  of 
an  incomplete  digestion,  these  are  largely  ex- 
creted by  the  kidneys  in  the  forms  of  uric 
acid,  oxalic  acid,  calcium  oxalate,  and  urates, 
particularly  the  red  urates ;  and,  as  a  result  of 
overstimulation  of  the  nervous  system  and  ex- 
cessive glandular  activity,  the  triple  phosphates 
appear,  frequently  in  large  quantities,  with  al- 
tered colouring  matters,  so  that  the  large  quan- 
tity of  limpid  urine  directly  accompanying  the 
debauch  is  followed  by  lesser  quantities  of  a 
highly  coloured,  strong-smellingsecretion,  com- 
posed as  we  have  detailed  above.  More  serious 
symptoms,  sometimes  even  followed  by  death, 
occasionally  result  from  the  drinking  of  enor- 
mous quantities  of  spirits.  The  symptoms  are 
those  of  violent  irritation  of  the  gastro-intesti- 
nal  canal,  while  the  cerebro-spinal  excitation 
is  so  great  as  to  lead  to  active  convulsions, 
followed  by  coma. 

The  treatment  of  ordinary  drunkenness  is,  in 
the  first  place,  thorough  washing  out  of  the 
stomach  by  emesis,  usually  best  induced 
by  the  drinking  of  large  quantities  of  warm 
water,  complete  rest,  and  the  soothing  effects 
of  large  doses  of  a  bromide  with  large  doses 


also  of  ammonia,  either  the  acetate  in  the  form 
of  the  liquor  ammonii  acetatis  or  the  aromatic 
spirit.  The  cold  pack  is  a  very  useful  adjunct 
to  the  treatment.  When  convulsions  and  coma 
have  been  induced  by  an  enormous  dose,  rectal 
injections  of  chloral,  with  the  pack,  and  hypo- 
dermic injections  of  atropine,  digitalis,  and 
morphine,  may  be  of  use,  though  such  cases 
are  usually  fatal. 

Chronic  Alcoholism.  —  If  the  more  pro- 
nounced stimulating  and  narcotic  effects  of 
alcohol  are  induced  repeatedly  and  for  a  con- 
siderable length  of  time,  varying,  of  course, 
with  the  varying  constitutions,  circumstances, 
and  mode  of  life  which  characterize  individ- 
uals, there  results,  finally,  a  peculiar  patho- 
logical condition  to  which  we  apply  the  term 
chronic  alcoholism. 

It  is  important  that  this  condition  of  somatic 
disease  should  be  distinguished  from  such  psy- 
chical states  as  those  indicated  by  the  terms 
mania  a  potu  and  inebriety. 

Although  alcoholic  inebriety  is,  in  its  ter- 
minal stages,  usually  complicated  by  evident 
visceral  changes,  it  is  not  necessarily  so.  It 
belongs  to  a  distinct  species,  a  type  of  disturb- 
ance affecting  the  higher  centres,  or  those  in 
which  the  nervous  activities  by  which  the  ad- 
justment of  the  bodily  functions  to  the  changes 
in  surrounding  conditions  is  accomplished  are 
translated  into  consciousness — the  domain  of 
the  emotions,  the  intellect,  and  the  will.  Ine- 
briety is,  essentially,  a  psychosis,  as  is  mania 
a  potu ;  but  chronic  alcoholism  is  a  condition 
of  disease  brought  on  by  repeated  indulgence 
in  alcohol  excesses,  which  may  be  simply  the 
result  of  recklessness  or  evil  surroundings. 

It  was  formerly,  in  the  United  States  and 
Great  Britain,  and  is  now  in  some  countries,  the 
custom,  even  in  the  best  society,  to  drink  to 
excess;  and,  no  doubt,  many  who  were  not 
considered  at  all  reckless  or  immoral  acquired 
the  lesions  of  chronic  alcoholic  intoxication. 
And  the  occurrence  of  inebriety  at  the  present 
day  is  probably  due  to  inherited  tendencies  ex- 
aggerated by  a  want  of  symmetry  in  the  de- 
velopment of  the  cerebral  mechanism,  while 
simple  drunkenness  is  the  result  of  a  careless 
or  unprincipled  yielding  to  a  natural  desire 
for  stimulants  and  narcotics  which  seems  to  be 
common  to  all  mankind,  but  which,  fortunately, 
the  vast  majority  of  civilized  men,  at  least,  are 
able  to  control. 

The  evil  effects  resulting  from  the  frequent 
and  prolonged  use  of  alcohol  in  excessive  quan- 
tities are  observed  in  the  digestive  and  respira- 
tory apparatus,  the  urinary  organs,  the  nervous 
system,  and  the  special  senses.  While  it  is 
convenient  to  describe  the  alterations  in  these 
various  systems  and  apparatus  separately,  it  is 
necessary  also  to  point  out  their  close  relation- 
ship to  each  other,  and  the  interactions  which, 
in  disease  as  in  health,  go  to  make  up  the  sum 
of  the  phenomena  presented  for  our  study 
either  by  the  individual  parts  or  by  parts  as- 
sociated for  the  performance  of  special  func- 
tions. Thus,  in  describing  the  changes  in  the 
digestive  organs,  we  shall  see  that,  in  addition 
to  the  alterations  of  structure  and  function  in 
those  specialized  tissues  whose  functions  are  ex- 
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clusively  digestive,  there  are  also  alterations  in 
the  other  tissues  which  are  included  in  the  com- 
position of  the  organ  as  a  whole  ;  and  that  the 
functional  disturbances  of  at  least  two  of  these 
tissues — viz.,  the  nervous  and  the  vascular— are 
but  the  local  manifestations  of  more  extensive 
changes  which  are  distributed  throughout  a 
great  part,  if  not  the  whole,  of  the  particular 
systems  to  which  they  belong. 

We  allude  to  this  fact  because  it  is  one  which, 
if  borne  in  mind,  may  help  us  to  a  clear  con- 
ception of  the  complicated  morbid  conditions 
which  are  present  in  cases  of  well-developed 
chronic  alcoholism — conditions  to  which  too 
little  attention  is  paid  by  the  profession  in 
general. 

The  digestive  apparatus  is  exceedingly  com- 
plex, both  in  its  anatomy  and  in  its  physiology, 
and  the  combination  of  its  parts  for  the  accom- 
plishment of  one  grand  function  does  not  re- 
move their  liability 'to  the  pathological  changes 
peculiar  to  their  individual  speoiiio  characters. 
The  parts  specially  affected  by  alcohol  are  the 
mucous  membranes,  the  glandular  apparatus, 
the  connective  tissue,  and  the  nervous  mechan- 
ism. The  muscular  and  serous  coats  of  hollow 
organs  (except  the  cardiac  muscle,  which  is 
often  found  in  a  state  of  fatty  degeneration 
with  interstitial  connective-tissue  hyperplasia) 
and  the  lymphatic  glands  are  not  changed, 
anatomically  at  least. 

The  changes  observed  after  the  frequent  and 
prolonged  use  of  alcoholics  in  excessive  quanti- 
ties are  such  as  would  be  expected  to  result 
from  repeated  irritation.  The  mucous  mem- 
brane of  the  stomach  and  duodenum,  but  espe- 
cially the  former,  is  thickened  and  congested, 
the  slight  tumefaction  being  due  to  dilatation 
of  the  capillaries  and  small  veins,  and  to  a  sort 
of  oedema  resulting  from  the  accumulation  of 
blood  and  retardation  of  its  current.  The 
glands,  mucous  and  peptic,  are  not  much  af- 
fected, except  that  the  cells  are  somewhat 
swollen,  and  there  are  evidences  of  increased 
proliferation.  The  most  important  change  is 
in  the  connective  tissue,  not  only  interstitial 
tissue,  but  also  that  which  enters  into  the  com- 
position of  the  walls  of  the  veins  and  circum- 
venous  lymphatics. 

This  connective  tissue  is  thickened  by  hy- 
pertrophic growth,  and  the  process,  extending 
through  the  portal  into  the  hepatic  system, 
gives  rise  to  a  chronic  interstitial  hepatitis. 

The  liver  thus  becomes  enlarged  by  increase 
in  the  bulk  of  its  connective  tissue  and  retarda- 
tion of  the  venous  current.  Later  on,  however, 
the  neoplastic  tissue,  in  compliance  with  the 
law  of  its  growth,  condenses  and  contracts 
upon  the  other  histological  elements,  and,  by 
so  doing,  brings  about  a  diminution  in  the  size 
and  an  increase  of  the  specific  gravity  of  the 
organ.  The  glandular  hepatic  cells  at  first 
are  irritated,  and  there  is  supersecretion  of  bile, 
but  later  on,  if  the  pressure  of  the  newly  formed 
connective  tissue  is  considerable,  there  is  more 
or  less  atrophy,  with  inability  to  adequately 
perform  its  function. 

The  most  important  disturbances,  however, 
are  in  the  nervous  system.  Anatomically,  it  is 
not  clearly  made  out  to  what  extent  there  are 


actual  alterations,  but  physiologically  there  is 
a  very  decided  effect ;  and  in  the  larger  gan- 
glionic masses  of  the  solar  plexus  connective- 
tissue  thickening  has  been  noted.  It  is  in  all 
probability  to  the  deranged  innervation  that 
the  other  changes  are  due. 

Consequent  on  the  exhaustion  which  follows 
overstimulation  of  the  nervous  system  there  is, 
in  the  abdominal  viscera,  great  relaxation  of  the 
arterioles  and  venules  with  passive  hypersemia 
and  alterations  of  the  secretions.  This  is  very 
evident  in  the  morning,  when,  the  effect  of  the 
stimulation  of  the  preceding  day  having  dis- 
appeared, there  is  great  relaxation  with  super- 
secretion,  flatulence,  and  hyperajsthesia.  The 
first  food  taken  is  apt  to  be  vomited,  and  it  is 
only  possible  to  retain  the  ingesta  after  enough 
alcohol  has  been  taken  to  overcome  the  condi- 
tion. The  brain,  too,  is  in  a  similar  condition, 
and  there  are  vertigo,  headache,  depression  of 
spirits,  intellectual  torpor,  and  a  tremor  due  ap- 
parently to  diminished  activity  of  the  muscular 
sense.  The  vomiting  which  occurs  on  assuming 
the  upright  posture  is  undoubtedly  a  result  of 
insufficient  force  in  the  cerebral  circulation. 
Finally,  if  the  use  of  the  stimulant  is  suddenly 
stopped,  this  nervous  condition  becomes  so 
pronounced  as  to  culminate  in  the  well-known 
condition  of  alcoholic  delirium,  or  delirium 
tremens.  The  same  result  may  also  come  from 
such  great  excess  that  the  nervous  system 
loses  its  ability  to  respond,  which  condition  is 
equivalent  to  that  caused  by  ceasing  to  take  it. 
Or  the  acme  may  be  reached  in  the  occurrence 
of  such  an  exhaustion  of  the  cerebro-spinal 
vaso-motor  system  that,  the  blood  accumulating 
in  the  capillaries  and  small  veins,  its  watery 
constituents  pass  out  into  the  subarachnoid 
space  and  the  contiguous  lymphatic  spaces  so 
as  to  produce  a  true  cerebral  oedema,  or,  as  it  is 
called  in  the  hospitals,  serous  apoplexy.  This 
is  characterized  by  the  sudden  development  of 
coma,  usually  associated  with  convulsions  of  a 
rather  mild  type — that  is,  with  less  violent  mus- 
cular contractions  than  are  seen  in  some  other 
diseases— snoring,  but  rarely  a  typically  ster- 
torous breathing ;  a  pale,  cold,  and  moist  sur- 
face ;  a  weak,  irregular,  and  small  pulse,  usually 
quite  rapid  ;  contracted  or  medium-sized  pupils, 
which  do  not,  so  far  as  the  writer  has  seen,  vary 
in  their  dimensions ;  and,  where  it  is  passible 
to  ascertain,  no  paralysis.  The  general  appear- 
ance of  the  subject  is  suggestive  of  alcoholism. 

In  the  course  of  an  alcoholic  career  there  may 
be  certain  diseased  states  which  are  undoubted- 
ly symptomatic  of  it,  but  which  occur  in  so 
small  a  proportion  of  cases  that,  unless  the 
physician  is  aware  of  the  tendency  to  them,  and 
exercises  due  caution,  he  may  fail  to  appreciate 
their  significance.  These  complications  arejpe- 
ripheral  neuritis,  or,  as  it  was  formerly  called, 
alcoholic  paralysis ;  insanity,  which  may  be  of 
either  a  maniacal  or  a  melancholic  nature,  or, 
as  a  terminal  condition,  in  rare  cases,  imbecil- 
ity, dementia,  or  irregular  nervous  symptoms 
caused  by  chronic  leptomeningitis  or  pachy- 
meningitis in  patches  and  giving  rise  to  ad- 
hesion between  the  membranes  or  between  the 
dura  and  the  skull ;  and  sometimes  atrophy 
and  hardening  of  the  convolutions.      These 
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latter  lesions  can  only  be  suspected,  as  there 
are  no  certain  diagnostic  symptoms.  Pneu- 
monia of  the  asthenic  variety  is  frequent  and 
usually  fatal. 

Chronic  nephritis  is  very  often  met  with,  and 
it  is,  I  think,  caused  by  alcoholism  in  so  far 
as  the  latter  induces  that  disturbance  of  the 
vaso-motor  system  already  described.  It  is  not, 
however,  probable  that  alcohol  induces  chronic 
Bright's  disease  unless  there  is  a  predisposition 
to  it.  But  when  the  character  of  the  tissues  is 
such  as  to  favour  the  development  of  chronic 
nephritis  under  the  incidence  of  a  suitable 
exciting  cause,  there  can  be  no  doubt  that  the 
excessive  use  of  alcohol  may  be  the  means  of 
initiating  the  disease;  and  I  think  it  highly 
probable  that  its  baleful  influence  is  exerted 
indirectly  through  the  agency  of  the  solar  and 
renal  plexuses  of  the  abdominal  sympathetic. 
Through  the  nervous  system,  again,  it  is  that 
the  pneumonia  of  drunkards  is  caused.  At  least 
it  is  a  fair  inference  that  the  effect  of  alcohol 
on  the  vaso-motor  system  and  the  trophic 
nerves  is  responsible  for  this  asthenic  inflam- 
mation of  the  lungs,  which  may  perhaps  be 
started  by  a  cold ;  for,  in  addition  to  the  results 
produced  in  the  physiological  laboratory  by 
section  of  the  pneumogastrics,  we  have  the 
established  clinical  facts  of  the  development  of 
asthenic  pneumonias  under  conditions  of  great 
debility  and  shock  to  the  nervous  system,  such 
as  fracture  of  the  femur  in  old  persons,  the 
slower,  destructive  changes  in  diabetes,  the 
pneumonia  of  diphtheria,  etc. 

The  vascular  system  suffers  also,  and  not  only 
in  its  capillary  field,  as  already  mentioned,  but 
in  the  heart  itself,  which,  greatly  disturbed  in 
its  function  as  the  immediate  result  of  de- 
bauches, finally  loses  its  muscular  tonicity,  and 
the  walls  become  flabby,  the  cavities  dilated, 
and  the  beat  feeble,  irregular,  and  inefficient. 

The  diagnosis  of  chronic  alcoholism  under 
ordinary  circumstances  presents  no  difficulties 
to  the  experienced  physician,  at  least  none  suf- 
ficiently great  to  require  any  discussion  in  this 
place. 

There  are,  however,  certain  circumstances  or 
occasions  when  its  distinction  from  other  graver 
conditions  is  of  the  utmost  importance. 

This  is  the  ease  when  alcoholic  coma  or  se- 
rous apoplexy  occurs,  and  especially  when,  as  is 
not  uncommon,  there  is  no  history,  the  patient 
being  unconscious  and,  perhaps,  found  in  this 
condition  in  the  street.  The  diseases  and  in- 
juries with  which  it  may  be  confounded  are 
opium  coma,  cerebral  apoplexy,  urasmia,  dia- 
betic coma,  and  fractures  of  the  skull,  espe- 
cially of  the  base,  as  fractures  of  the  vault 
are  usually  accompanied  by  visible  or  palpable 
injuries  to  the  soft  parts.  In  the  first  place,  we 
will  say  that  the  physician  must  not  allow  his 
judgment  to  be  influenced  by  the  fact  that 
there  is  an  alcoholic  odour  from  the  patient's 
breath.  I  have  seen  a  most  unfortunate  result 
follow  the  neglect  of  this  rule. 

Opium  or  morphine  coma  is  usually  readily 
distinguished  by  the  pin-point  pupils,  the  ex- 
traordinarily slow  respiration,  with  rapid  pulse, 
the  well-marked  lividity  of  the  surface,  and, 
when  opium  or  its  fluid  preparations  have  been 


taken,  the  odour.  In  case  of  doubt  the  stomach- 
pump  should,  of  course,  be  used.  In  apoplexy 
the  respirations  are,  if  anything,  a  little  slow- 
er than  normal,  with  stertor  which  is  not  an 
ordinary  snore,  for  not  only  the  palate,  but  all 
or  many  of  the  facial,  buccal,  and  cervical  mus- 
cles are  paralyzed.  The  cheeks  draw  in,  if 
the  paralysis  is  profound,  the  tongue  frequent- 
ly moves  a  little  backward  with  the  inspira- 
tion, the  larynx  is  abnormally  mobile,  and  the 
lips  and  cheeks  puff  out  with  a  sort  of  blowing 
position  and  noise  during  expiration.  The 
pulse  is  usually  slow,  full,  and,  almost  without 
exception,  irregular  at  some  time  during  the 
stage  of  coma.*  The  heart  sounds  are  loud 
and  distinct  if  there  is  no  degeneration.  The 
general  appearance  of  the  patient  is  also  a  guide, 
sometimes  a  most  important  one,  for  it  would 
be  a  remarkable  experience  to  find  a  case  of  al- 
coholic coma  which  did  not  present  the  out- 
ward evidence  of  long-continued  dissipation ; 
while,  on  the  other  hand,  though  chronic  alco- 
holism may  be  complicated  by  apoplexy,  the 
great  majority  of  the  oases  of  the  latter  disease 
occur  in  persons  who  are  not  the  victims  of 
drunkenness.. 

Urmmic  coma  is  above  all  other  forms  diffi- 
cult to  distinguish  from  the  coma  of  chronic 
alcoholism.  The  source  of  error  lies  in  the  fact 
(which  has  not,  so  far  as  I  know,  been  noticed 
by  the  authors  of  systematic  treatises  on  the 
subject)  that  the  anatomical  condition  of  the 
nerve  centres  is  almost  identical  in  the  two  dis- 
eases. 

Uraemia,  to  be  sure,  is  a  toxic  condition,  but 
the  post-mortem  appearances  in  cases  where 
death  has  been  preceded  by  convulsions  and 
coma  are  such  as  to  suggest  the  idea  that  the 
primary  effects  of  the  disease  were  upon  the 
vaso-motor  apparatus ;  and  that,  this  apparatus 
being  disordered,  there  ensued  a  dilatation  of 
the  capillaries,  arterioles,  and  venules,  with 
passive  hyperemia,  blood  stasis,  and  transuda- 
tion of  serum  into  the  lymphatic  spaces,  cir- 
cumvascular,  perineural,  and  pia-arachnoid. 
The  nerve  cells  are  in  both  diseases  partially 
devitalized,  first  by  the  poison,  and  secondarily 
by  lack  of  normal  arterial  blood,  and,  their  re- 
flex activity  being  greatly  reduced,  they  no 
longer  receive  or  co-ordinate  the  impressions 
made  by  external  forces  on  the  peripheral 
nerve  endings.  When  this  failure  of  excita- 
bility reaches  a  point  where  that  co-ordination 
of  impressions  from  without  and  reproduced 
images  of  former  mental  states  from  within 
which  is  necessary  for  the  production  of  ideas 
is  lost,  consciousness  is  abolished,  and  a  state 
of  stupor  or  coma  supervenes.  But,  notwith- 
standing all  this,  it  is,  in  most  cases,  possible 
to  make  a  correct  diagnosis.  A  careful  review 
(comparison)  of  the  symptom-complexes  of  urae- 
mia and  alcoholic  coma  will  show  us  that,  while 
the  resemblances  between  them  are  numerous 
and  very  distinct,  there  are  also  important  dif- 
ferences of  which  some  will  always  be  present. 

*  This  statement  will  scarcely  find  support  from  the 
writers  on  the  subject.  I  have,  however,  carefully  ex- 
amined many  cases,  taking  the  pulse  as  often  as  pos- 
sible, and  have  almost  invariably  found  irregularity 
at  some  period. 
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The  ensemble  of  the  symptoms  is  of  great  di- 
agnostic moment  in  these  cases ;  for,  while  a 
person  suffering  from  chronic  alcoholism  may 
have  nephritis,  which,  indeed,  if  it  were  typ- 
ically developed,  would  bring  the  case  into  its 
own  class,  it  would,  when  it  was  simply  a  com- 
plication, alter  the  symptomatology  so  little  as 
not  to  attract  attention,  and  we  may  therefore 
ignore  it  in  preliminary  examinations,  such  as 
are  required  on  a  person's  admission  into  a  hos- 
pital. 

If  a  person  suffering  from  chronic  alcoholism 
should  become  affected  with  a  chronic  nephritis 
of  suflBcient  gravity  to  have  the  characteristic 
symptoms  of  that  disease,  the  clinical  aspect 
of  the  case  would  be  changed  by  the  addition 
of  the  following  to  the  signs  already  presented  : 
1.  Anasarca.  Alcoholism  alone  may  give  rise 
to  some  oedema  of  the  feet  and  ankles,  and  to 
a  general  puifiness,  but  it  is  not  like  the  yel- 
lowish-white, tense  oedema  of  dropsy,  and  it  is 
not  so  extensive.  2.  If  the  nephritis  commences 
at  an  early  enough  period,  before  the  nutrition 
of  the  body  is  too  seriously  damaged,  the  heart 
will  be  larger,  the  apex  beat  stronger,  the  ra- 
dial pulse  larger  and  more  tense.  3.  In  the 
condition  supposed  to  be  present  at  our  exami- 
nation there  will  be,  as  a  rule,  more  pulmonary 
oedema.  4.  The  urine,  of  which  a  little  may 
almost  always  be  obtained  with  a  catheter,  will 
be  much  more  albuminous  than  in  alcoholism 
alone.  5.  There  will  be,  as  a  rule,  more  con- 
vulsions. These  points,  derived  from  a  study 
of  the  changes  which  might  be  expected  if 
chronic  nephritis  were  added  to  chronic  alco- 
holism, are  the  diagnostic  points  of  the  two  af- 
fections, and  they  may  easily  be  recalled  by 
reverting  to  this  method  of  elucidating  them. 

Diabetic  coma  is  easily  distinguished  if  the 
physician  does  not  overlook  the  possibility  of 
its  occurrence.  It  is  so  rarely  met  with  in  gen- 
eral practice  that  there  is  a  chance  of  its  be- 
ing forgotten,  and  I  have  on  one  occasion  seen 
such  a  case  incorrectly  diagnosticated  by  a  skil- 
ful practitioner,  who,  never  having  seen  dia- 
betic coma  before,  failed  to  consider  it.  In  so 
far  as  alcoholic  coma  is  concerned,  the  diagno- 
sis is  very  easily  made.  These  are  the  points  : 
1.  The  patient  is  thin  or  shows  evidences  of  be- 
ing in  the  course  of  emaciation,  e.  g.,  a  loose  and 
finely  wrinkled  skin.  3.  The  skin  is  dry,  harsh, 
compact,  clingmg  to  the  subjacent  parts  with  lit- 
tle or  no  subcutaneous  fat,  or  what  there  is  de- 
void of  succulence,  the  reverse  of  what  we  see 
in  chronic  alcoholism  and  chronic  Bright's  dis- 
ease. 3.  The  respiration  is  slightly  increased 
in  rapidity,  is  deep  and  laboured,  yet  there  is  an 
appearance  of  dyspnoea,  sometimes  marked  cya- 
nosis. The  pulse  is  very  rapid  and  very  feeble. 
4.  The  examination  of  the  urine  is  suggested 
by  the  peculiar  ethereal  odour  of  the  breath, 
and  the  diagnosis  is  then  certain. 

The  diagnosis  between  alcoholism  and  frac- 
ture of  the  skull  with  compression  of  the  brain, 
either  by  depressed  bone  or  by  effused  blood, 
is  of  the  greatest  importance. 

The  liability  to  error  is  greatest  when  the 
fracture  is  at  the  base  of  the  cranium,  as  there 
is  no  external  evidence  of  it  unless  the  solution 
of  continuity  passes  through  the  auditory  por- 


tion of  the  temporal  bone  or  through  the  eth- 
moid cribriform  plate,  allowing  of  the  escape 
of  the  subarachnoid  fluid.  Of  course,  bleeding 
from  the  ears,  deep-seated  orbital  effusions 
of  blood,  etc.,  are  important  symptoms  in  di- 
recting the  surgeon's  attention  to  the  base  of 
the  skull.  It  is  almost  a  daily  occurrence  in 
our  large  cities  to  have  persons  brought  into 
the  hospitals  who  have  been  seen  to  fall  or 
been  found  lying  in  the  street  or  other  places, 
and,  on  examination,  to  find  them  comatose 
butwithout  any  mark  of  injury  about  the  head. 
It  has  happened  too  often  that  such  a  person 
has  been  refused  admission  on  the  ground  of 
drunkenness,  and  that  he  or  she  has,  perhaps 
within  a  few  hours,  died  in  a  cell,  and  the  cor- 
oner's investigation  has  shown  that  there  had 
been  a  fracture  at  the  base  of  the  cranium, 
with  hemorrhage  and,  frequently,  contusion 
of  the  cerebrum  from  the  contre-coup.  We 
will  compare  the  symptoms,  omitting  the  alco- 
holic odour  of  the  breath,  or,  rather,  mention- 
ing it  in  order  to  warn  ambulance  surgeons 
and  others  of  the  danger  that  lies  in  consider- 
ing it  as  a  symptom  of  alcoholism,  for  that  has 
been  the  cause  of  most  of  the  terrible  mistakes. 

We  will  suppose  a  case  without  any  previous 
history,  and  we  must  here  include  the  alcoholic 
coma  that  results  acutely  from  the  ingestion 
of  an  enormous  quantity  of  the  drug  within  a 
short  space  of  time,  as  in  a  case  seen  by  the 
writer  in  which  the  patient,  a  young  man,  on  a 
wager,  poured  a  pint  of  gin  into  his  stomach 
at  one  draught.  Within,  probably,  two  or 
three  minutes  he  fell  to  the  floor  comatose, 
and  almost  immediately  was  seized  with  violent 
tetanoid  convulsions,  which  only  ceased  at  his 
death,  which  occurred  in  a  few  hours. 

In  fracture  at  the  base  of  the  cranium  there 
is,  as  a  rule,  immediate  unconsciousness  from 
concussion.  From  this  the  patient  may  rally 
partially,  so  as  to  make  some  sign  of  intelli- 
gence, and  then  slowly  relapse  into  a  coma 
which  is  usually  not  so  profound  but  that  there 
will  be  some  restlessness  and  occasionally  great 
irritability.  The  breathing  becomes  noisy,  each 
expiration  being  accompanied  by  a  groan. 
Later,  the  stertorous  breathing  comes  on. 
When  the  primary  shock  has  passed  away,  the 
surface  regains  more  than  its  natural  heat, 
and.  within  a  few  hours,  the  temperature  rises 
two  or  three  degrees.  The  pulse  is  usually  more 
rapid  than  in  apoplexy,  but  of  good  volume 
and  strength,  until  the  "beginning  of  the  end." 
It  is,  however,  irregular;  the  more  so,  the 
greater  the  danger.  Intermittency  of  the  pulse  , 
is  a  gloomy  prognostic. 

The  breathing,  at  first  superficial  from  the 
concussion,  gradually  deepens,  not  increasing 
much  in  rapidity.  It  is,  however,  very  decep- 
tive in  this  respect,  for  the  partial  or  complete 
paralysis  of  some  of  the  muscles  of  inspiration 
— e.  g.,  the  diaphi-agm — throws  on  the  other 
muscles  the  necessity  of  more  vigorous  contrac- 
tion, and  gives  the  impression  of  laboured 
breathing.  The  pupils  are  not  in  either  condi- 
tion affected  in  any  way  that  is  constant  and  typ- 
ical. If,  however,  they  are  unequal  in  size,  as 
they  frequently  are  in  cerebral  haemorrhage,  it 
is  a  strong  point  in  favour  of  cerebral  injurj-  as 
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against  the  coma  of  either  acute  or  chronic  al- 
coholism. 

The  mode  of  development  of  the  coma  is  im- 
portant to  the  diagnostician.  After  an  injury 
of  the  brain,  from  external  Tiolence  or  from 
apoplexy,  when  the  shook  has  passed  away, 
there  is  usually  a  gradual  progression,  from 
stupor  or  hebetude,  from  which  the  patient 
can  be  partially  roused,  to  complete  uncon- 
sciousness. 

The  alcoholic  coma  is,  or  has  been  in  every 
case  that  has  come  under  my  notice,  fully  de- 
veloped when  the  doctor  first  sees  the  patient. 

Such  persons  are  not  brought  to  the  hospital 
or  seen  at  their  homes  so  soon  as  the  subjects 
of  injuries  and  apoplexies  are ;  and  it  is  prob- 
able that  even  when  they  are  with  their  friends, 
who  are  accustomed  to  seeing  them  sleep  heav- 
ily under  the  influence  of  drinls,  the  more  seri- 
ous condition  is  not  immediately  recognised. 

Besides  these  distinguishing  signs,  there  are 
some  which  are  of  minor  pathological  import, 
but  which  are  useful  to  the  diagnostician. 
One  of  these  is  the  condition  of  the  tongue, 
which  in  an  advanced  case  of  alcoholism  would 
be  foul,  but  might  remain  comparatively  clean 
for  the  first  few  hours  after  the  receipt  of  a 
severe  head  injury.  The  personal  appearance 
of  the  patient  is  also  worth  noting  in  cases  of 
coma  of  which  we  can  get  no  previous  history. 
Chronic  alcoholic  conditions,  for  instance,  are 
commonest  in  middle-aged  men ;  and  when 
they  occur  in  women  the  evidences  of  debauch- 
ery are  usually  unmistakable. 

The  majority  of  cases  of  fracture  of  the 
skull  are  seen  in  labouring  men.  The  habit  of 
drinking  freely  is  very  common  among  them ; 
and  when  at  work,  what  with  their  soiled 
working  clothes,  sunburned  faces,  and  general 
unkempt  appearance,  very  little  help  comes 
from  outward  inspection.  As  a  rule,  however, 
if  they  are  injured  while  at  their  work,  they 
are  accompanied  by  some  of  their  fellow- 
labourers.  But  an  acute  clinical  observer 
will,  in  most  cases  of  chronic  alcoholism  in 
labouring  men,  be  able  to  discern  certain  dif- 
ferences between  the  external  appearance  of 
them  and  of  steady  men. 

Though  the  colour  of  the  skin  may  not 
differ  materially  in  the  two,  it  will  be  found 
that  many  of  the  small  cutaneous  veins  of 
the  heavy  drinker  are  plainly  visible — more 
so  than  would  be  accounted  for  by  exposure. 

The  muscles  have  not  the  same  tone.  There 
is  usually  more  subcutaneous  fat,  and  this  is 
of  a  more  oily  character,  while  the  increased 
and  vitiated  secretion  of  the  sebaceous  glands 
gives  a  greasy  look  and  feel  to  the  skin,  and, 
besides,  a  peculiar  greasy  odour,  which  I  have 
noticed  even  in  men  who  were  scrupulously 
clean.  The  eyelids  are,  as  a  rule,  a  little 
swollen,  and  their  cutaneous  covering  exhibits 
an  abnormally  large  number  of  fine  wrinkles. 

We  should  never  lose  sight  of  the  fact  that 
chronic  alcoholism  and  a  fractured  skull  may 
coexist  in  the  same  person.  We  may  say, 
finally,  that  it  is  the  rule  in  all  well-regulated 
hospitals — at  least  so  far  as  my  knowledge 
extends — in  any  case  about  which  there  is  the 
least  uncertainty,  to  give  the  patient  the  bene- 


fit of  the  doubt,  and  to  adopt  such  treatment 
as  would  be  proper  in  any  event.  Fortunately, 
this  plan  is  practicable,  as  the  central  factor  in 
each  is  an  injury  to  and  pressure  upon  the  brain. 

The  treatment  of  chronic  alcoholism  affords 
an  excellent  illustration  of  what  is  known  as 
rational  therapeutics,  but,  unfortunately,  in 
cases  which  have  advanced  so  far  as  to  have 
well-marked  visceral  lesions  there  is  little  hope 
of  success  beyond  some  temporary  mitigation 
of  suffering,  as  the  lesions  are  essentially  de- 
generative. 

If  the  anatomical  alterations  in  the  viscera 
are  not  very  far  advanced,  and  not  so  exten- 
sive but  that,  if  their  progress  can  be  stopped, 
there  will  remain  enough  of  the  specialized 
tissues  to  carry  on  their  organic  functions,  it 
is  possible  to  restore  the  bodily  health — if  not 
completely,  at  least  sufficiently  to  enable  the 
person  to  live  a  comfortable  and  moderately 
active  life.  The  most  important  indication  is 
to  stop  the  taking  of  alcohol  entirely  and  per- 
manently. Whether  in  a  given  case  it  is  safe 
to  stop  it  suddenly  or  not  must  be  decided  by 
the  attendant.  There  are  certain  drugs  which 
will  assist  very  materially.  The  best  are 
strychnine  and  the  cinchona  preparations. 

The  following  is  a  valuable  combination : 

5  Strychnin,  sulphat gr.  ]; 

Tinct.  oinchon.  comp f  §  iij. 

M.     Sig. :  A  teaspoonf ul  every  two  hours. 

The  alleged  gold  compounds  have  been 
greatly  extolled  of  late,  but  I  do  not  feel  war- 
ranted in  indorsing  them  as  yet,  as  it  requires 
long  and  careful  clinical  observation  to  estab- 
lish such  allegations  as  are  made  for  them. 
For  the  restoration  of  the  nervous  system,  so 
far  as  that  is  possible,  the  salts  of  iron,  zinc, 
and  arsenic  are  very  useful ;  and  in  many  cases 
the  bichloride  of  mercury  may  prove  to  be  of 
service,  particularly  when  the  glandular  appa- 
ratus, hepatic  and  peptic,  is  much  deranged. 

To  secure  proper  nutrition,  which  is  the  next 
step  of  importance,  such  light  and  wholesome 
diet  must  be  prescribed  as,  in  the  judgment  of 
the  practitioner,  is  most  suitable  for  the  indi- 
vidual, and  the  directions  for  the  feeding 
should  be  specific  and  written  out  by  the 
attendant. 

In  most  cases  liquid  food  is  necessary  at  the 
beginning,  but  as  soon  as  the  stomach  is  capa- 
ble of  retaining  it  we  should  give  beef  and 
mutton  or  lamb.  If  the  gastric  catarrh  is 
rebellious  it  may  be  conquered  by  lavage — a 
measure  which  in  my  hands  has  never  failed. 
It  is  best  in  most  cases  to  diminish  the  stimu- 
lant gradually,  and  aim  at  getting  the  patient 
up  to  the  digestion  of  solids  by  the  time  the 
alcohol  is  omitted. 

Of  almost  as  great  importance  is  the  procur- 
ing of  sound  sleep.  To  this  end  a  warm  bath  at 
eventide,  and  twenty  to  thirty  grains  of  sulpho- 
nal  directly  after  it,  will  usually  be  successful. 
If  a  more  powerful  hypnotic  is  needed,  at 
first  a  drachm  of  paraldehyde  at  bedtime,  and 
repeated  in  an  hour,  is  the  best : 
5   Paraldehyd., 

01.  amygd.  express.,  part.  £equ. 

Sig. :  Two  teaspoonfuls  at  bedtime. 
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Another  very  important  measure  is  a  change 
of  air  and  surroundings.  Of  course  the  subse- 
quent abstention  from  alcoholic  drinks  must 
be  accomplished  through  the  patient's  own 
volition;  but  he  can  be  assisted  by  proper 
treatment  and  encouragement. 

I  have  found,  too,  in  many  instances  that 
the  mixture  of  strychnine  and  tincture  of  Peru- 
vian bark — the  formula  for  which  1  have  given 
above — is  so  good  a  substitute  for  the  alcoholic 
liquors  to  which  these  patients  are  accustomed 
that  while  taking  it  they  have  very  little  if  any 
craving  for  strong  drink. 

Of  the  different  forms  in  which  alcohol  can 
be  administered  something  has  already  been 
said.  It  will  suffice  to  add  that  the  so-called 
spirits — viz.,  whisky,  brandy,  rum,  gin,  and  ar- 
rack— contain  about  50  per  cent,  of  alcohol. 

The  heavy  wines — port  and  sherry — contain 
about  20  per  cent.,  but  are  usually  too  sweet 
for  administration  to  sick  people.  When 
"  dry,"  however — i.  e.,  free  or  nearly  free  from 
sugar — they  are  frequently  useful,  particularly 
with  convalescents  and  debilitated  persons. 
The  light  table  wines — claret.  Burgundy,  Hock, 
and  the  Ehine  wines — have  from  5  to  10  per 
cent,  alcohol  in  their  composition ;  but  many 
of  the  Rhine  wines,  on  account  of  the  oxalic 
acid  which  they  contain,  are  not  at  all  suited 
to  those  who  have  any  tendency  to  the  oxalic 
diathesis.  Malt  liquors — viz.,  ale,  stout,  and 
beer — are  especially  tonic  in  their  effects,  and 
the  diastase  which  is  usually  present  in  them 
aids  the  digestion  of  starchy  foods.  For  this 
reason,  probably,  they  have  a  tendency  to  pro- 
duce obesity.  The  stronger  ales  and  stout  or 
porter  contain  from  12  to  15  per  cent,  of  alco- 
hol, while  the  lighter  beers  have  only  3  or  5 
per  cent.  The  smaller  percentage  of  alcohol  in 
the  latter  and  in  the  light  wines  causes  them 
to  ferment  when  exposed  to  the  air  in  warm 
weather  or  warm  rooms,  so  that  great  care 
should  be  taken  to  see  that  they  are  perfectly 
clear  before  they  are  given  to  the  sick  person. 
The  slightest  turbidity  is  sufficient  to  condemn 
them.  When  decanted  and  held  toward  the 
light  they  should  be  as  clear  as  water,  other- 
wise the  torula  has  already  begun  to  grow  in 
them,  and  they  are  unfit  to  drink. 

To  the  final  question.  Is  alcohol  a  food  9  we 
must,  in  the  present  state  of  physiological  sci- 
ence, answer  unqualifiedly  in  the  affirmative. 
Those  physiological  chemists  who  have  suc- 
ceeded in  recovering  pure  alcohol  from  the 
blood,  secretions,  or  exhalations  of  men  or 
animals  to  whom  it  has  been  given  have  never 
recovered  but  a  small  percentage  of  it.  It  also 
unquestionably  retards  the  waste  of  tissue,  and 
this  directly  apart  from  its  action  upon  the 
nervous  system.  This  does  not,  however,  in 
any  way  detract  from  the  dangers  of  its  con- 
sumption, though  justifying  still  further  its 
employment  in  disease.^B.  F.  Westbeook. 

ALDEHYDE.— The  aldehydes  (dehydro- 
genated  alcohols)  are  alcohols  deprived  of  two 
atoms  of  hydrogen  in  the  molecule.  Ordinary 
aldehyde  is  acetic  aldehyde,  C2H4O,  a  very 
volatile,  pungent,  transparant  liquid,  readily 
oxidizing  into  acetic  acid.     It  mixes  in  all 


proportions  with  water,  alcohol,  or  ether. 
Employed  in  a  15-per-oent.  alcoholic  solution, 
it  is  a  remarkably  potent  antiseptic.  Cf.  Par- 
aldehyde. 

ALDEHYDUM  TRICHLOBATUM.— 
See  Chloral. 

ALDER. — See  Alnus. 

ALEMBBOTH.— Sal  alembroth, chloride  of 
ammonium  and  mercury,  (NH4)aHgCl4 H- 2H3O, 
has  been  recommended  by  Sir  Joseph  Lister  as 
a  substitute  for  corrosive  sublimate  in  antisep- 
tic dressings.  It  is  readily  soluble  in  water, 
and  is  not  so  violent  a  poison  as  corrosive 
sublimate.    It  is  used  in  a  1-per-cent.  solution. 

ALETE.IS.— The  rhizome  of  Aletris  fari- 
nosa  (star-grass,  colic-root,  etc.),  a  hsemodora- 
ceous  plant,  is  a  bitter  tonic,  and,  in  large 
doses,  emetic  and  cathartic.  It  has  been  said 
to  be  efficient  as  an  emmenagogue  and  as  a 
remedy  for  dysmenorrhoea,  but  there  is  a  lack 
of  careful  observations  to  justify  the  state- 
ment. The  dose  is  10  grains  of  the  powder,  a 
tablespoonful  of  an  infusion  of  1  ounce  of  the 
rhizome  in  1  quart  of  water,  or  10  minims  of  a 
fluid  extract  (the  extractum  aletridis  fluidum 
of  the  Nat.  Form.). 

ALEXINS  are  certain  products  obtained 
from  cultures  of  pathogenic  micro-organisms. 
They  seem  to  confer  upon  an  organism  into 
which  they  are  injected  immunity  against  the 
diseases  caused  by  the  micro-organisms  from 
which  they  were  originally  obtained.  Tuber- 
culocidin  is  an  example. 

ALEXIPHARMACS.— See  Antidotes. 

ALIMENTATION.— Diet  appeals  to  the 
physician  in  a  twofold  aspect — as  a  means  of 
nutrition,  and  as  a  therapeutic  agent.  He 
gives  instructions  regarding  the  diet  of  pneu- 
monia and  scarlet  fever  for  the  purpose  simply 
of  maintaining  the  nutrition  of  his  patient. 
He  prescribes  certain  diet  in  scurvy  and  dia- 
betes with  the  additional  object  of  aiding  in 
the  cure  of  the  disease.  In  the  present  article 
the  subject  of  diet  in  health  and  disease  is 
alone  considered.  Pood  as  a  therapeutic  agent 
is  considered  in  the  article  on  Dietetic  Treat- 
ment. Closely  allied  to  these  two  subjects  is  that 
of  Foods,  and  to  the  article  thus  entitled  the 
reader  is  also  referred. 

The  daily  amount  of  food  required  by  the 
average  human  being  has  been  determined  by 
various  observers.  The  results  of  their  inves- 
tigations are  of  great  value  in  determining 
the  amount  of  food  necessary  for  the  main- 
tenance of  large  bodies  of  men.  While  the 
average  amount  necessary  to  sustain  life  and 
maintain  health  may  be  determined  by  investi- 
gations of  this  character,  it  is  folly  to  attempt 
to  feed  the  individual  according  to  set  rules  re- 
garding the  percentages  of  the  various  proxi- 
mate principles.  Numerous  factors  must  be 
considered  in  each  individual  case.  The  most 
important  of  these  are  age,  olilnate,  season,  oc- 
cupation, and  idiosyncrasy.  Age  is  a  most  im- 
portant factor,  and  will  be  discussed  at  greater 
length  hereafter.  Climate  and  season  have  a 
marked  influence  not  only  upon  the  character 
of  the  food,  but  upon  the  amount  ingested.  In 
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cold  climates  fats  and  meats  are  largely  used ; 
in  hot  climates  the  use  of  fruits  and  vegetables 
predominates.  Occupation  is  another  element 
of  the  greatest  importance.  A  change  in  oc- 
cupation and  surroundings  is  frequently  not 
properly  considered.  The  country  boy  who 
eats  fat  pork  and  indigestible  pastry  with  im- 
punity on  the  farm,  becomes,  if  transplanted  to 
the  city,  a  dyspeptic  on  a  much  more  digesti- 
ble diet.  The  labourer  requires  more  food 
than  the  student,  and  entirely  different  food. 
Idiosjrnorasy  must  explain  many  peculiarities 
both  in  tlie  character  of  food  desired  and  in 
the  amount  consumed.  Some  people  are  ha- 
bitually hearty  eaters  and  consume  enormous 
amounts  of  food  without  digestive  disturb- 
ance. Others  are  habitually  small  eaters  and 
maintain  perfect  health  upon  a  surprisingly 
small  quantity  of  food.  This  is  especially 
noticeable  in  children.  The  physician  is  not 
infrequently  consulted  by  an  anxious  mother 
who  fears  that  her  child,  who  is  apparently  in 
perfect  health,  is  not  eating  sufficiently. 

Overfeeding  is  perhaps  the  most  common 
error  made  in  diet.  It  is  almost  universal 
among  young  children  who  are  artificially  fed, 
being  far  more  common  than  the  opposite  ex- 
treme of  underfeeding.  Overeating  probably 
accounts  for  more  dyspepsia  than  the  eating 
of  improper  articles  of  diet  does.  The  theory, 
however,  that  a  person  should  stop  eating 
before  the  hunger  is  appeased  is  not  worthy 
of  serious  consideration.  Among  infants  over- 
feeding leads  to  indigestion,  flatulence,  colic, 
diarrhoea,  and  malnutrition.  Among  adults  it 
produces  constipation  and  dyspepsia  with  all 
its  attending  woes. 

Insufficient  diet,  though  comparatively  less 
common,  causes  very  decided  symptoms.  Acute 
starvation  is  characterized  by  a  feeling  of  hun- 
ger and  intestinal  uneasiness,  which  soon 
changes  to  actual  pain.  The  various  secretions 
are  diminished,  especially  those  of  the  intes- 
tinal canal,  and  constipation  becomes  pro- 
nounced. Digestion,  when  food  is  taken,  is 
imperfect.  The  respiratory  movements  are 
diminished,  the  blood  is  diminished  in  amount 
and  loses  its  power  of  coagulation,  and  a  tend- 
ency to  extravasation  is  developed ;  the  urine 
decreases  in  amount,  and  the  urea  is  dimin- 
ished in  quantity.  The  temperature,  which  at 
first  may  be  elevated,  falls  below  the  normal. 
Vertigo  develops,  and  the  mental  faculties 
become  deranged.  The  fat  disappears  and  the 
muscles  themselves  diminish.  A  loss  of  40 
per  cent,  of  the  average  weight  has  been  ob- 
served in  persons  who  have  recovered.  Acute 
starvation  in  infants  during  the  first  few  days 
of  life  is  probably  not  very  uncommon.  It  is 
marked  by  restlessness  and  a  high  temperature, 
which  falls  as  soon  as  the  child  receives  proper 
nourishment.  Fever  in  a  very  young  infant, 
unless  clearly  explained  by  other  causes,  is  very 
suggestive  of  starvation.  Investigation  may 
show  that  a  child  who  is  supposed  to  be  nurs- 
ing properly  is  getting  practically  no  nourish- 
ment from  the  breast. 

Insufficient  nourishment  not  infrequently 
causes  peculiar  and  obscure  symptoms.  It  is 
sometimes  seen  among  children  who  are  fed 


upon  condensed  milk.    As  a  rule,  this  article  of 
diet  is  diluted  far  too  much,  the  fat  being  espe- 
cially deficient.     These  children  are  ansemic, 
rhachitic,  and  always  restless  and  troublesome. 
They  suffer  from  indigestion  and  malnutri- 
tion, and  perhaps  from  athrepsia.    Alcoholic 
drinkers  are  frequently  found  in  a  state  of 
actual  starvation.     The  excessive  use  of  alco- 
hol destroys  the  appetite  for  food.    It  is  the 
rule  to  find  that  those  patients  who  have  been 
drinking  heavily  have  been  without  food  for 
days  or  even  weeks.     Proper  nourishment  is 
one  of  the  most  important  elements  in  the 
treatment  of  these  cases.     Symptoms  result- 
ing from  insufficient  food  are  frequently  seen 
among  over-worked  women  whose  chief  diet 
consists  of  tea  and  bread  or  cake.    They  suffer 
from  a  condition  to  which  the  term  starvation 
dyspepsia  has  been  very  appropriately  applied. 
Many  cases  of  ansemia  among  women  are  due 
in  large  measure  to  a  diet  which  contains  an 
insufficient  quantity  of  nourishing  food.     The 
amount  of  food  ingested  may  be  sufficient,  but 
it  is  so  innutritions,  if  not  actually  indigesti- 
ble, that  the  woman  suffers,  in  fact,  from  a 
mild   form  of  starvation.     Hard-working  stu- 
dents not  infrequently  suffer  from  the  same 
condition. 

Closely  allied  to  deficient  feeding  is  a  diet 
consisting  exclusively  of  a  few  articles  of  food. 
The  teeth,  the  digestive  organs,  and  the  diges- 
tive secretions  all  point  to  the  fact  that  man  is 
an  omnivorous  animal.  If  too  much  reliance 
is  placed  on  a  single  article  of  diet,  deca- 
dence is  certain  to  follow.  This  has  been 
frequently  observed  in  Ireland  during  times 
of  distress,  when  the  people  have  lived  very 
largely  upon  potatoes.  Such  large  quanti- 
ties of  the  given  articles  must  be  ingested  to 
satisfy  hunger  that  the  digestive  organs  are 
overtaxed  and  are  unable  to  perform  their 
functions  properly. 

-^"aentation  in  Health.— A  diet  suitable 
for  the  adult  must  possess  the  proper  propor- 
tions of  the  proximate  principles  in  digestible 
form.  It  must  be  adapted  to  the  Iiabits  of 
the  individual,  and  must  vary  with  the  season 
and  occupation.  The  relation  between  carbon 
and  nitrogen  in  ordinary  food  should  be  six- 
teen and  six  tenths  to  one.  The  proportions 
of  these  elements  in  proteids  is  three  and  five 
tenths  to  one.  In  an  exclusive  diet  of  lean 
meat,  over  six  pounds  of  beef  would  be  re- 
quired to  furnish  the  proper  amount  of  car- 
bon. This  would  contain  an  excessive  amount 
of  nitrogen,  which  would  disturb  the  digestion 
and  place  a  great  burden  upon  the  kidneys 
An  exclusive  diet  of  carbohydrates  in  the  form 
of  cereals,  to  supply  the  needed  amount  of 
nitrogen,  would  furnish  twice  the  necessary 
amount  of  carbon.  In  an  exclusive  vegetable 
diet  the  proteid  is  so  diluted  by  insoluble  cellu- 
lose and  unnecessary  starch  that  large  volumes 
must  be  taken  to  obtain  the  required  amount 
of  nitrogen. 

The  hydrocarbons  and  fats  oxidize  much 
rnore  readily  than  the  proteids.  They  have 
therefore  been  termed  proteid-sparing  foods,  as 
they  protect  the  proteids  from  oxidation  and 
preserve  them  for  other  purposes.  The  carbohy- 
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drates  and  fat  can  replace  each  other  to  a  cer- 
tain extent.  They  are  both  produced  in  the 
body,  from  the  proteids.  This  does  not  occur, 
however,  when  sufficient  fat  is  present  in  the 
food.  Fat  is  formed  in  the  body  in  three  ways : 
It  may  be  formed  from  fat  taken  as  food ;  it 
may  be  formed  from  the  carbohydrates;  it 
may  be  formed  from  the  proteids  of  the  tis- 
sues. This  last  process  is  due  to  retrograde 
metamorphosis,  and  is  a  step  in  the  degenera- 
tion of  tissue.  These  facts  are  additional  proof 
of  the  necessity  of  a  properly  mixed  diet.  The 
following  table,  approved  by  Playfair,  Petten- 
kofer,  Parkes,  and  others,  shows  the  amount  of 
proximate  principles  required  by  the  adult  in 
the  following  conditions : 


SUBSTANCES  GIVEIf 
DAILY. 

Subsistence. 

Ordinary 
l.bonr. 

Active 
labour. 

80  oz. 
0-5    " 
12-0  " 
0-5  " 

4"5  OZ. 
8-5   " 
14-0  " 
1-0  " 

Fats 

4'0    " 

Carbohydrates 

Salts 

17-0    " 
1-3  " 

Total 

15-0  oz. 

23-0  OZ. 

28-8  oz. 

Translated  into  the  terms  of  ordinary  foods, 
the  daily  supply  for  an  adult  doing  ordinary 
work  is  as  follows : 

1.  Bread 18  ounces. 

2.  Butter 1 

3.  Milk 4 

4.  Bacon 2 

5.  Potatoes 8 

6.  Cabbage 6 

7.  Cheese 3i 

8.  Sugar 3i 

9.  Salt i 

10,  Water,  alone  and  in  tea,  coffee,  beer.  66^ 

The  amount  of  dry  substance  in  this  diet  is 
1  lb.  5f  oz.,  though  the  total  weight  is  6  lbs. 
14^  oz.  Porter  advises  the  following  diet, 
which  he  believes  yields  the  largest  heat  pro- 
duction, and  also  supplies  the  full  quota  of  the 
various  proximate  principles :  Wheat  bread,  7 
oz. ;  eggs,  3-fci  oz. ;  milk,  24  oz. ;  meat,  14  oz. 

Practically,  the  diet  of  any  given  individual 
is  determined  largely  by  his  education,  his  so- 
cial standing,  and  the  habits  of  those  by  whom 
he  is  surrounded.  Times  and  method  of  taking 
food,  both  important  factors  in  maintaining 
healthy  digestion,  are  dependent  chiefly  upon 
custom  and  habit.  Regular  intervals  between 
meals  are  important,  but  no  rule  can  be  given 
as  to  the  proper  time  for  taking  the  heartiest 
meal.  In  warm  climates  but  little  food  is 
taken  during  the  heated  part  of  the  day,  the 
heartiest  meal  being  eaten  late.  In  large  cities 
the  same  custom  is  adopted  from  necessity  or 
convenience.  While  there  are  objections  to 
eating  a  hearty  meal  late  in  the  day,  there  are 
certain  marked  advantages  in  not  loading  the 
stomach  during  the  hours  of  active  labour  and 
business.  Most  of  these  matters  are  beyond 
the  control  of  the  physician  and  sanitarian. 

The  importance  of  proper  cooking  can  hardly 
be  overestimated.  Prevailing  methods  of  cook- 
ing have  a  vast  influence  upon  the  welfare  of 
a  nation.  Although  the  chief  object  of  cook- 
ing is  to  increase  the  digestibility  of  food,  it 
would  be  an  error  to  suppose  that  this  was  the 
only  object.    The  most  skilful  cooking  does 


not  accomplish  this  in  all  cases,  but  bad  cook- 
ing has  a  powerful  influence  in  rendering  food 
unfit  for  use.  Kaw  pork  digests  in  three 
hours,  while  roast  pork  requires  over  five  hours. 
Boiled  potatoes  require  three  hours,  while 
roast  potatoes  are  digested  in  two.  The  chief 
effect  of  cooking  upon  vegetable  foods  is  the 
breaking  up  of  the  starch  grains,  which  in  the 
raw  state  are  uninfiuenced  by  the  digestive 
juices.  Cooking  converts  the  insoluble  colla- 
gen of  animal  foods  into  soluble  gelatin,  and 
disintegrates  the  connective  tissue.  This  ac- 
tion on  the  connective  tissue  is  of  great  im- 
portance and  counterbalances  the  fact  that  the 
proteids  are  often  rendered  more  insoluble. 
There  is  a  tendency  to  prescribe  foods  contain- 
ing a  carbohydrate  or  proteid  without  regard 
to  their  digestibility.  If  the  proteid  is  so 
changed  by  cooking  as  to  render  absorption 
impossible,  it  is  equivalent  to  omitting  it  from 
the  diet  entirely.  Frying  is  probably  the  most 
deleterious  method  of  cooking,  as  it  saturates 
the  article  with  oil,  thus  effectually  preventing 
any  digestion  in  the  stomach.  This  may  be, 
to  a  large  degree,  obviated  by  dipping  the 
article  to  be  fried  in  egg  albumen  and  submit- 
ting it  at  first  to  a  high  degree  of  heat.  The 
albumen  is  quickly  coagulated,  thus  prevent- 
ing saturation  with  oil.  In  roasting,  baking, 
boiling,  and  frying,  it  is  important  that  the 
temperature  during  the  first  few  minutes 
should  be  at  least  212°  F.  If  the  temperature 
is  then  reduced  to  160°  F.,  the  juices  of  the 
interior  portions  of  the  meat  remain  largely 
uncoagulated  and  far  more  digestible  and  pal- 
atable. The  same  is  true  of  boiling,  except 
where  broth  or  soup  is  to  be  made.  It  is  im- 
portant that  meat  should  be  thoroughly  cooked 
to  destroy  the  parasites  with  which  it  is  liable 
to  be  infested,  it  should  be  raised  to  a  tem- 
perature of  at  least  160°  P.  Meat  of  a  blood- 
red  colour  has  not,  as  a  rule,  been  raised  to 
this  temperature,  and  is  not  wholly  safe.  Any 
food,  whether  animal  or  vegetable,  which  is 
open  to  the  suspicion  of  being  infested  by 
parasites  should  be  subjected  to  a  temperature 
of  at  least  212°  F. 

Alimentation  in  Disease. — Artificial  Di- 
gestion.— In  conditions  of  great  debility  the 
digestive  organs  are  sometimes  incapable  of 
properly  disposing  of  even  the  most  digestible 
food.  This  is  of  frequent  occurrence  not  only 
during  the  course  of  acute  disease,  but  also 
during  convalescence.  A  condition  of  weak- 
ened digestion  is  sometimes  seen  among  in- 
fants, even  when  they  are  not  suffering  from 
actual  digestive  disorders  or  other  disease. 
The  necessity  for  predigested  food  in  such 
cases  is  frequently  very  great.  To  Dr.  Roberts, 
of  Manchester,  we  owe  a  method  of  peptoniz- 
ing food  which  is  extremely  efficacious.  Al- 
though the  term  "peptonizing,"  which  has 
been  applied  to  this  method,  is  a  misnomer,  it 
has  obtained  a  firm  foothold  and  is  univer- 
sally employed.  It  consists  in  digesting  milk, 
gruel,  or  meat  by  the  use  of  extract  of  pancreas 
rendered  alkaline  by  bicarbonate  of  sodium. 
It  was  formerly  difficult  to  obtain  these  diges- 
tive ferments  in  proper  condition.  Being  of 
animal  origin,  they  rapidly  decomposed.    They 
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can  now  be  obtained  at  most  pharmacies  in 
satisfactory  condition.  Ttie  most  reliable  and 
eonyenient  method  of  performing  this  process 
is  by  means  of  the  so-called  peptonizing  tubes. 
Sufficient  extract  of  pancreas  and  bicarbonate 
of  sodium  to  digest  one  pint  of  milk  are  placed 
in  each  tube.  The  tubes  are  tightly  closed 
with  corks  covered  with  wax,  so  that  the  con- 
tents remain  unchanged  almost  indefinitely. 
Each  tube  contains  five  grains  of  extract  of 
pancreas  and  fifteen  grains  of  bicarbonate  of 
sodium.  The  following  is  the  ordinary  method 
of  preparing  peptonized  milk:  Into  a  clean 
quart  bottle  put  the  powder  contained  in  one 
of  the  peptonizing  tubes  and  a  teacupful  of 
cold  water;  shake,  then  add  a  pint  of  fresh 
cold  milk,  and  shake  the  mixture  again.  Place 
the  bottle  in  water  as  hot  as  can  be  borne 
by  the  hand  without  discomfort  and  allow  it 
to  remain  from  five  to  twenty  minutes.  Put 
the  bottle  on  ice  at  once  to  check  further 
digestion.  The  degree  of  digestion  is  very 
simply  regulated  by  the  length  of  time  that 
the  milk  is  kept  warm.  If  this  process  is  car- 
ried too  far  the  milk  is  rendered  bitter  and 
unpleasant  to  the  taste.  To  avoid  the  bitter 
taste,  the  milk  may  be  prepared  quite  satis- 
factorily by  the  cold  process.  The  water, 
milk,  and  powder  are  mixed  as  in  the  ordi- 
nary process,  and  the  bottle,  instead  of  being 
placed  in  the  warm-water  bath,  is  placed  di- 
rectly in  contact  with  ice.  The  taste  of  the 
milk  thus  prepared  is  not  changed.  Milk  may 
be  completely  peptonized  by  allowing  the 
bottle  to  remain  in  the  hot  water  for  two 
hours.  It  may  then  be  heated  to  boiling  and 
strained.  This  so  completely  converts  the 
casein  to  soluble  peptone  that  the  milk  does 
not  curdle  upon  the  addition  of  an  acid.  This 
form  of  food  is  most  valuable  in  many  condi- 
tions. The  unpleasant  taste  is  the  chief  dis- 
advantage. This  may  be  overcome  for  many 
patients  by  the  addition  of  lemon  juice  and 
sugar  to  form  a  milk  lemonade.  The  different 
effervescent  mineral  waters,  with  or  without  an 
acid,  sometimes  render  it  palatable.  In  many 
eases  of  delirium  or  partial  unconsciousness,  or 
for  rectal  feeding,  the  taste  is  not  objectionable. 
Peptonized  milk  punch  maybe  made  as  follows : 
Take  a  goblet  about  one  third  full  of  cracked 
ice,  pour  on  it  a  tablespoonful  of  St.  Croix 
rum,  with  a  dash  of  CuraQoa  or  other  liqueur 
that  is  agreeable  to  the  taste.  Then  fill  the 
glass  with  peptonized  milk,  sweetened  if  de- 
sired, stir  well,  and  grate  a  little  nutmeg  on 
top.  Peptonized  gruel  is  made  by  combining 
half  a  pint  of  hot  gruel  with  an  equal  quan- 
tity of  fresh  cold  milk.  Mix  and  strain  into  a 
bottle  and  add  the  contents  of  a  peptonizing 
tube.  Allow  it  to  stand  in  a  warm  place  for 
twenty  minutes,  then  place  it  on  ice.  The  bit- 
ter taste  of  the  milk  is  almost  completely  cov- 
ered in  this  mixture.  The  gruel  may  be  made 
from  arrowroot,  barley,  flour,  oatmeal,  or 
maize  meal.  The  farinaceous  materials  should 
be  boiled  with  water  until  the  starch  grains  are 
completely  broken  up  and  incorporated  with 
the  water.  Peptonized  beef  may  be  made  as 
follows :  Take  a  quarter  of  a  pound  of  finely 
minced,  raw  lean  beef    and  half  a   pint  of 


cold  water.  Mix  in  a  saucepan,  and  cook  over 
a  gentle  fire,  stirring  constantly  until  it  has 
boiled  a  few  minutes.  Then  pour  off  the 
liquor  for  future  use,  and  beat  or  rub  the  meat 
to  a  paste,  and  put  it  into  a  clean  fruit  jar 
with  half  a  pint  of  cold  water  and  the  liquor 
poured  from  the  meat.  Add  twenty  grains  of 
extract  of  pancreas  and  fifteen  grains  of  bi- 
carbonate of  sodium.  Shake  all  well  together 
and  keep  in  a  warm  place,  at  about  110°  F.,  for 
three  hours,  stirring  or  shaking  occasionally; 
then  boil  quickly.  It  may  then  be  strained  or 
clarified  with  white  of  egg.  Season  to  taste 
with  salt  and  pepper.  For  most  cases  it  will 
not  be  required  to  strain  the  peptonized  liquor, 
for  the  portion  of  meat  remaining  undissolved 
will  have  been  so  softened  and  acted  upon  by 
the  pancreatic  extract  that  it  wOl  be  in  very 
fine  particles  and  diffused  in  an  almost  impal- 
pable condition.  Junket  is  a  very  delicate 
preparation  of  milk  for  the  sick  and  conva- 
lescent. It  is  made  as  follows :  Take  half  a 
pint  of  fresh  milk,  heated  lukewarm,  add  a 
teaspoonful  of  essence  of  pepsin  or  liquid  ren- 
net, and  stir  just  enough  to  mix.  Pour  into 
custard  cups  and  let  it  stand  until  firmly 
curdled.  It  may  be  served  plain  or  with 
sugar  and  grated  nutmeg.  It  may  be  seasoned 
with  fruit  extracts  or  wine.  An  egg  beaten  to 
a  froth  and  sweetened  with  two  teaspoonfuls 
of  sugar  may  previously  be  added  to  the  half 
pint  of  milk,  forming  a  highly  nutritious  jelly. 
Whey  is  made  by  curdling  warm  milk  as  above 
directed,  then  beating  up  with  a  fork  until  the 
curd  is  finely  divided,  and  straining  out  the 
whey.  It  is  a  fluid  food  peculiarly  useful  in 
many  ailments,  and  always  valuable  as  a 
means  of  variety  in  diet  for  the  sick.  It  is 
frequently  resorted  to  as  a  food  for  infants  to 
tide  over  periods  of  indigestion  and  diarrhoea. 
Rectal  Alimentation. — It  is  frequently  neces- 
sary to  maintain  nutrition  by  means  of  nutri- 
ent enemata.  It  is  often  advisable  or  necessary 
to  give  the  stomach  absolute  rest.  Feeding  by 
the  rectum  in  such  cases  becomes  a  most  impor- 
tant procedure.  Absorption  from  the  rectum 
is  fairly  active,  but  no  digestion  takes  place 
in  that  organ.  It  is  sometimes  so  irritable 
that  feeding  by  this  method  is  impracticable. 
This  is  especially  true  in  infants  and  chil- 
dren. This  irritability  can  be  overcome  in 
some  cases  by  the  addition  of  small  amounts 
of  opium  or  chloral  to  the  enema.  The  amount 
of  fluid  employed  should  not  be  large.  Four 
ounces  is  as  much  as  will  be  tolerated  by  most 
persons.  Others  will  retain  six  or  even  eight 
ounces.  The  temperature  of  the  enema  should 
be  raised  to  about  100°  F.  It  should  not  be 
repeated  more  frequently  than  once  in  four 
hours.  If  irritation  occurs,  the  time  should 
be  extended  to  six  or  eisht  hours,  or  the  injec- 
tions should  be  omitted  entirely  for  twelve  or 
eighteen  hours.  When  it  is  desired  to  employ 
this  method  for  more  than  one  or  two  days, 
daily  irrigation  of  the  rectum  with  warm  water 
to  which  a  little  borax  has  been  added  will  do 
much  to  allay  the  irritability.  It  will  also 
wash  away  masses  of  unabsorbed  residue, 
which  do  much  to  prevent  the  continuance  of 
the  injections.     The  injection  may  be  given 
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with  the  ordinary  bulb  syringe,  but  a  six-ounce 
barrel  syringe,  designed  for  this  purpose,  is 
preferable.  With  care  and  patience  rectal  ali- 
mentation may  be  successfully  continued  for 
weeks,  or  even  months  in  some  cases ;  in  others, 
in  spite  of  every  precaution,  it  becomes  impos- 
sible. As  a  rule,  nutrition  can  not  be  main- 
tained by  rectal  alimentation  for  more  than 
two  or  three  weeks. 

The  best  material  for  this  purpose,  in  most 
cases,  is  completely  peptonized  milk.  Whisky 
may  be  added  if  a  stimulant  is  required,  and 
also  opium,  chloral,  and  other  drugs  when  in- 
dicated. An  egg  thoroughly  beaten  may  be 
added  to  each  enema.  Beef  tea  has  been  suc- 
cessfully employed  for  twenty-eight  days.  If 
for  any  reason  milk  is  contra-indicated  or  if  a 
change  is  desired,  defibrinated  blood  may  be 
employed.  The  blood  must  be  defibrinated  at 
the  moment  it  is  drawn  by  stirring  it  with  a 
bundle  of  twigs.  The  chief  objection  to  blood 
is  that  in  most  cases  the  stools  become  very 
ofEensive  and  a  fetid  odour  is  more  or  less 
constantly  present.  Bovinine  sometimes  forms 
a  valuable  addition  to  the  ordinary  enema.  A 
good  meat  injection  consists  of  five  ounces  of 
finely  scraped  meat,  which  is  rendered  still 
finer  by  chopping.  It  is  then  mixed  with 
three  ounces  of  warm  water  in  which  extract 
of  pancreas  and  bicarbonate  of  sodium  have 
been  dissolved.  It  is  allowed  to  stand  for  an 
hour,  and  is  injected  through  a  wide-mouthed 
syringe. 

An  enema  of  beef  extract  not  strictly  for 
nutritive  purposes  is  now  sometimes  used  by 
surgeons  to  overcome  shock.  Six  or  eight 
ounces  of  warm  beef  tea  made  from  Liebig's 
extract,  rendered  a  little  salty,  are  injected, 
together  with  a  little  whisky.  This  has  a  de- 
cided effect  in  overcoming  shock  during  or  im- 
mediately following  an  operation.  It  is  much 
more  effective  than  an  injection  of  stimulants 
alone.  This  is  due  either  to  more  rapid  ab- 
sorption or  to  the  stimulating  effect  of  the 
beef  extract. 

Peptonized  suppositories  composed  of  meat 
and  milk  may  be  used  for  alimentary  pur- 
poses. They  are  fairly  effective  for  short 
periods  of  time,  but  their  use  can  not  be  long 
continued. 

Forced  Feeding. — It  sometimes  becomes 
necessary  in  cases  of  insanity  to  introduce  food 
into  the  stomach  by  force.  In  serious  injuries 
and  operations  about  the  throat  the  same 
method  of  feeding  may  be  required  when  rec- 
tal feeding  is  contra-indicated.  In  cases  of 
this  character  a  catheter  or  long  rubber  tube 
may  readily  be  passed  through  the  nose  to  the 
oesophagus,  and  thus  into  the  stomach,  through 
which  aliment  may  be  introduced.  The  term 
"  forced  feeding  "  is  also  used  in  another  and 
quite  different  sense.  [Compare  the  article  on 
Gavage.]  As  proposed  by  Debove,  it  is  a  meth- 
od of  treating  phthisis  and  other  wasting  dis- 
eases. It  is  known  that  the  power  of  digestion 
does  not  depend  upon  appetite.  The  peculiar 
fact  has  been  demonstrated  that  a  stomach  that 
has  rejected  all  food  taken  by  the  mouth  will 
retain  without  difficulty  considerable  quantities 
introduced  by  means  of  a  tube.    A  special  tube 


has  been  devised  for  this  purpose.  It  consists 
of  a  long  fiexible  rubber  tube,  expanded  at 
one  end  into  a  funnel.  A  mark  is  placed  on 
the  tube  to  show  the  distance  to  which  it 
should  be  introduced.  It  is  lubricated  with 
vaseline,  having  been  first  washed  with  a  warm 
antiseptic  solution.  The  patient  sits  erect  or 
lies  on  a  couch  with  the  head  extended  and 
the  mouth  open.  The  tube  is  passed  through 
the  mouth  into  the  pharynx,  being  carried 
well  back  to  the  posterior  wall  to  avoid  the 
epiglottis.  As  it  passes  into  the  oesophagus 
gagging  occurs,  which  is  so  great  in  some  cases 
as  to  prohibit  its  use.  In  other  cases  it  disap- 
pears after  the  tube  has  been  used  a  few  times, 
and  many  patients  permit  its  introduction 
without  hesitation. 

The  material  most  employed  for  this  pur- 
pose is  known  as  Vebove's  powder.  It  consists 
of  very  finely  minced  meat  which  has  been 
dried  in  the  oven  at  a  temperature  of  230°  F. 
This  meat  when  desiccated  is  reduced  to  a 
very  fine  powder  having  a  reddish  colour  and 
the  taste  of  roasted  beef.  It  mixes  readily 
with  milk;  broth,  or  gruel.  An  ounce  is  ad- 
ministered at  first,  but  the  amount  may  be 
rapidly  increased  to  three  or  four  ounces. 
The  nutrient  value  of  this  powder  is  four 
times  as  great  as  that  of  fresh  beef.  The  re- 
sults of  treating  phthisis  by  forced  feeding  are 
reported  as  extremely  good.  It  is  very  doubt- 
ful, however,  whether  methods  of  this  char- 
acter are  to  be  commended  except  in  extreme 
cases. 

It  sometimes  happens  that  infants  ill  with 
serious  acute  diseases  absolutely  refuse  all 
nourishment  and  stimulants.  The  effort  to 
compel  the  child  to  take  milk  in  small  quanti- 
ties results  in  the  waste  of  a  vast  amount  of 
strength,  while  little  is  accomplished.  With 
the  ordinary  apparatus  employed  for  stomach 
washing,  several  ounces  of  food  may  be  quickly 
and  easily  introduced  into  the  stomach.  With 
children  as  with  adults,  food  thus  introduced 
is  rarely  vomited.  Completely  peptonized 
milk  is  the  food  employed,  the  quantity  being 
larger  than  that  given  by  the  mouth.  The 
process  may  be  repeated  once  in  four  or  five 
hours.  This  system  of  gavage  has  been  for 
some  time  satisfactorily  employed  in  the  New 
York  Infant  Asylum  in  extreme  cases  of  diph- 
theria, pneumonia,  and  gastro-intestinal  dis- 
ease.— Floyd  M.  Crandall. 

AlilSMA. — A  genus  of  the  alismaceous 
family  of  the  Helohice.  Alisma  Plantago,  the 
water  plantain,  was  formerly  credited  with 
various  medicinal  virtues,  even  that  of  curing 
rabies.  It  is  now  occasionally  given  for  some 
supposed  remedial  action  in  Jithiasis  and  other 
irritative  affections  of  the  urinary  passages. 
The  dose  of  the  leaves,  in  powder,  is  1  drachm  ; 
that  of  the  root,  -J  drachm.  The  fresh  leaves 
are  acrid  and  stimulating,  and  have  been  used 
as  a  vulnerary.  The  plant  contains  an  acrid 
resin  known  as  alismin. 

ALKALIES. — Calcium,  lithium,  magnesi- 
um, potassium,  and  sodium  are  the  bases  cer- 
tain compounds  of  which  are  included  in  this 
class.    Those  most  commonly  used  are  the 
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oxides  and  hydrated  oxides  and  carbonates, 
but  to  them  may  be  added  the  salts  formed 
with  acetic,  citric,  and  tartaric  acids,  which, 
though  not  alkaline  in  reaction,  become  con- 
verted, after  absorption,  into  the  carbonates, 
and  have  a  true  alkaline  effect  upon  the  secre- 
tions of  the  body.  In  making  use  of  the  term 
alkali  these  latter  salts  will  be  excepted  unless 
otherwise  mentioned. 

On  account  of  the  great  afBnity  for  water 
and  high  diffusibility''of  the  oxides  and  hy- 
drated oxides  of  calcium,  potassium,  and  sodi- 
um, they  are  caustic  and  corrosive,  and,  if 
taken  in  sufficient  quantities,  are  highly  poi- 
sonous, causing  deep  erosions  of  the  portions 
of  the  alimentary  canal  with  which  they  may 
come  in  contact.  The  carbonates  of  potassi- 
um and  sodium  possess  this  property  in  a 
slight  degree,  and  in  large  quantities  cause  de- 
cided irritation  of  the  gastro-intestinal  canal, 
while  the  same  salts  of  calcium  and  magnesi- 
um are  bland  and  unirritating.  The  salts  of 
the  organic  acids  in  large  doses  may  set  up 
gastro-enteritis.  Dilute  acids,  both  mineral 
and  organic,  are  the  chemical  antidotes  in 
cases  of  poisoning,  and  to  them  should  be  add- 
ed oily  or  fatty  bodies  and  demulcent  drinks, 
to  prevent  further  action  of  the  poisons  as  far 
as  possible.  In  addition  to  the  local  effect,  a 
weakened  action  of  the  heart,  coldness  of  the 
surface  of  the  body,  collapse,  and  coma  may 
supervene,  not  as  the  result  of  shock,  but  be- 
cause of  the  physiological  action  of  the  alka- 
lies. These  complications  must  be  combated 
by  stimulants,  hot  applications  to  the  surface, 
and  opium. 

In  case  of  poisoning  by  acids  or  mineral 
salts  the  alkalies  are  the  chemical  antidotes, 
neutralizing  the  first  and  reducing  the  latter 
to  the  insoluble  oxides.  The  absorption  of 
alkaloids  is  somewhat  retarded  by  them,  but 
they  are  not  to  be  regarded  as  being  the  only 
reliance  in  poisoning  by  those  substances. 

Caustic  lime,  potassa,  and  soda  are  largely 
used,  either  by  themselves  or  in>combination 
with  other  bodies,  for  the  destruction  of  mor- 
bid growths,  as  applications  to  unhealthy  raw 
surfaces,  and  for  the  opening  of  abscesses  where 
the  use  of  the  knife  is  not  advisable  or  desira- 
ble (cf.  Caustics). 

If  the  administration  of  this  class  of  bodies 
is  too  prolonged  it  will  give  rise  to  a  true 
cachexia,  resembling  scurvy,  in  which  there 
may  be  paleness,  general  emaciation,  soft  and 
spongy  gums,  and  passive  hiemorrhages  from 
the  different  mucous  surfaces.  This  condi- 
tion is  promptly  relieved  by  ceasing  to  give 
the  medicine  and  by  the  use  of  the  vegeta- 
ble acids,  together  with  tonics,  iron,  and  cod- 
liver  oil.  If  the  latter  is  given  concomitantly 
with  an  alkali  it  will  in  a  great  measure  pre- 
vent the  occurrence  of  this  cachexia.  When 
taken  into  the  system  all  the  alkaline  salts 
promote  destructive  metamorphosis,  and  hence 
in  small  doses  are  regarded  as  alteratives, 
and  are  also  slight  cardiac  sedatives,  espe- 
cially the  carbonates  of  potassium  and  so- 
dium. Their  most  marked  effects,  however, 
are  the  diminution  of  normal  or  pathological 
alkaline  secretions,  the  increase  of  acid  secre- 


tions, and  the  neutralization  of  undue  acidity 
of  the  blood,  urine,  and  other  secretions  of 
the  body.  When  they  come  in  contact  with 
a  surface  from  which  there  is  a  normal  or 
abnormal  alkaline  secretion,  they  diminish  its 
quantity  to  a  marked  degree.  On  account  of 
this  property,  weak  solutions  are  beneficial  in 
the  moist  stage  of  eczema  and  in  leucorrhma 
depending  upon  a  diseased  state  of  the  cervix 
uteri.  If  it  is  desired  to  increase  the  amount 
of  the  gastric  juice  in  cases  where  its  secre- 
tion is  scanty,  as  in  atonic  dyspepsia,  alkalies 
given  before  eating  will  have  the  desired  ef- 
fect, provided  there  is  no  marked  atrophy  of 
the  gastric  glands.  For  this  purpose  they  are 
best  given  combined  with  a  bitter  tonic.  If 
administered  after  eating,  the  alkali  will  neu- 
tralize the  acid  of  the  gastric  juice  and  retard 
the  process  of  digestion.  Neglect  of  these 
precautions  leads  in  many  cases  to  failure  to 
relieve  and  brings  great  reproach  upon  the 
medical  attendant.  On  the  other  hand,  if 
there  is  an  excess  of  the  gastric  juice  or  acid 
fermentation  exists  in  the  stomach,  alkalies 
given  after  eating  will  be  of  benefit,  but  they 
act  simply  as  palliatives  and  a  permanent  cure 
can  not  be  expected  by  their  use  alone.  (Cf. 
Acids.)  Used  for  these  last  purposes,  the  car- 
bonates are,  as  a  rule,  the  least  eligible  salts 
when  any  amount  of  fiatus  exists,  as  the  car- 
bonic dioxide  given  off  during  their  decompo- 
sition only  aggravates  the  distress  caused  by 
large  amounts  of  gas  in  the  stomach.  Dia/r- 
rhma  with  acid,  fluid,  irritating  stools  is  easily 
cured  by  moderate  doses,  especially  of  the  car- 
bonates. 

As  a  rule,  the  urine  is  rendered  alkaline  un- 
der their  use,  particularly  when  the  carbon- 
ates, acetates,  citrates,  or  tartrates  are  the  salts 
selected;  free  uric  acid  is  converted  into 
soluble  urates,  and  often  uric-acid  calculi  are 
resolved.  All  conditions  in  which  there  is  a 
considerable  amount  of  free  uric  acid  present 
in  the  urine  are  benefited  by  the  use  of  alka- 
lies, especially  in  children  in  whom  there  is 
painful  micturition  due  to  the  irritation  of 
the  urethra  by  the  sharp  angles  of  the  uric- 
acid  crystals.  In  this  connection  it  is  to  be 
borne  in  mind  that  if  the  carbonates  are  used 
they  must  be  given  on  an  empty  stomach,  as 
when  taken  during  digestion  they  render  the 
urine  acid.  Cystitis  with  alkaline  decomposi- 
tion of  the  urine  is  a  condition  aggravated  by 
their  use,  as  the  greater  the  alkalinity  of  the 
urine,  the  more  energetic  is  its  decomposition. 
On  the  other  hand,  in  cystitis  u-ithout  decom- 
position, strangury,  gonorrhoea,  and  all  condi- 
tions in  which  it  is  desirable  to  render  the 
urine,  as  unirritating  as  possible,  their  use  is 
strongly  indicated,  and  the  salts  of  the  or- 
ganic acids  are  to  be  preferred.  Alkaline 
baths  render  the  urine  alkaline  and  act  as  mild 
irritants  of  the  skin.  The  desquamation  of 
measles  and  scarlet  fever  is  hastened  and  the 
danger  of  spreading  the  contagion  lessened  by 
these  baths  or  by  sponging  with  weak  solu- 
tions. Where  the  skin  is  thick  and  tough,  as 
on  the  hands  and  feet,  much  stronger  solu- 
tions can  be  used,  such  as  the  tincture  of  green 
soap,  and  in  some  cases  the  soap  itself.    All 
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dry  and  scaly  eruptions  are,  as  a  rule,  bene- 
fited by  such  baths,  to  which,  in  case  they 
prove  irritating,  bran  or  some  other  demulcent 
should  be  added.  The  itching  of  lichen  and 
of  urticaria  is  generally  relieved  by  alkaline 
baths  or  applications,  as  also  the  pain  from  the 
hites  or  stings  of  poisonous  insects.  A  poul- 
tice of  hard- wood  ashes  often  aborts  phlegmo- 
nous inflammations,  such  as  boils,  whitlows, 
and  felons,  on  account  of  the  considerable 
amount  of  soda  and  potash  they  contain. 
Painting  the  affected  surface  with  a  strong  so- 
lution of  potash  is  sometimes  effectual  in  these 
cases. 

The  alkaline  carbonates  are  reputed  to  have 
the  power  of  diluting  the  blood,  and  on  that 
account  of  doing  good  to  intemperate  eat- 
ers and  drinkers  with  sluggish  livers  and  in 
cases  of  hepatic  and  splenic  dropsy.  When  a 
somewhat  prolonged  course  of  treatment  is 
desirable  in  such  cases  it  is  best  carried  out  at 
one  or  another  of  the  alkaline  mineral  springs, 
as  the  change  of  scene  and  the  improved  hy- 
gienic surroundings  aid  greatly.  The  indi- 
viduals who  receive  the  greatest  benefit  are 
the  sedentary  and  plethoric  and  those  who 
have  resided  in  hot  climates,  and  the  condi- 
tions in  which  these  waters  are  used  with  the 
best  results  are  lithiasis,  chronic  gastroduo- 
denal  catarrh,  jaundice,  engorgement  of  the 
hepatic  and  portal  circulations,  cirrhosis  of 
the  liver,  gout,  rheumatism,  hepatic  diabetes, 
atonic  dyspepsia,  and  the  disorders  brought  on 
by  excesses  in  eating  and  drinking. 

In  the  treatment  of  acute  rheumatism,  to  ob- 
tain the  best  results  the  alkalinizatiou  of  the 
fluids  of  the  body  must  be  obtained  as  speedi- 
ly as  possible,  the  only  precaution  necessary 
being  the  avoidance  of  irritation  of  the  stom- 
ach and  intestines  by  too  large  doses.  Under 
this  treatment  cardiac  and  arthritic  complica- 
tions rarely  occur,  and,  if  they  do,  are  usually 
not  so  apt  to  lead  to  serious  trouble.  As  the 
effect  upon  the  heart  is  slightly  sedative,  alka- 
lies are  especially  useful  when  any  cardiac  com- 
plication is  suspected  or  expected.  When  this 
variety  of  treatment  was  first  instituted  30- 
grain  doses  of  potassium  bicarbonate  were 
given  until  defervescence  or  an  amelioration 
of  the  pain  occurred,  but  at  the  present  time 
1^  oz.  of  the  same  salt  is  administered  in 
equally  divided  doses  during  the  first  twenty- 
four  hours  ;  as  soon  as  alkalinity  of  the  urine 
is  established  the  quantity  is  diminished  by 
one  half,  and  as  the  pain  and  fever  subside  a 
further  diminution  of  the  dose  is  made  until 
just  sufiicient  to  maintain  the  alkaline  state  of 
the  urine  is  given.  After  the  subsidence  of 
the  most  acute  symptoms  from  10  to  20  grains 
of  quinine  sulphate  are  given  every  twenty- 
four  hours.  If  constipation  exists  it  must  be 
relieved  by  cathartics.  The  addition  of  a 
drachm  of  lemon  juice  to  each  dose  of  the  pot- 
ash salt  renders  it  more  agreeable  to  take,  and 
will  also  have  a  gentle  laxative  effect  upon  the 
bowels.  It  is  to  be  noted  that  this  method  is 
more  applicable  to  cases  occurring  in  the 
plethoric  and  vigorous  than  in  the  ansemic  and 
delicate.  Sodium  bicarbonate  may  be  substi- 
tuted if  the  potash  is  not  obtainable,  but  is  not 


so  effective.  Other  uses  of  the  alkalies  will  be 
more  fully  treated  of  under  special  heads.  See 
Calcium,  Lithium,  Magnesium,  Potassium,  and 
Sodium. — R.  H.  Nevins. 

ALKALOIDS.— The  vegetable  alkaloids, 
which  are  the  only  ones  used  in  medicine,  are 
proximate  principles  that  combine  with  acids 
to  form  salts.  They  are  found  in  a  great 
number  of  plants,  sometimes  more  than  one  in 
the  same  plant,  and  they  usually  constitute 
the  active  medicinal  principle  (cf.  Active  Prin- 
ciples). On  account  of  their  more  or  less  com- 
plete insolubility  in  water,  the  uncombined 
alkaloids  are  little  used,  being  replaced  by 
their  more  soluble  salts. 

ALKANBT,  formerly  used  medicinally,  is 
now  employed  only  as  a  colouring  ingredient 
in  pharmaceutical  preparations. 

ALLAMANDA  CATHABTICA  is  an 
apocynaceous  plant  found  in  Guiana  and 
Brazil.  Its  juice  is  milky  and  acts  in  small 
doses,  from  8  to  10  drops,  as  a  hydragogue 
cathartic.  An  extract  made  from  the  bark  is 
also  used  as  a  cathartic,  in  doses  of  from  1  to  2 
grains ;  but  the  best  preparation  is  said  to  be 
an  infusion  of  2J  drachms  of  the  leaves  in  a 
quart  of  water. 

ALLSPICE.— See  Pimenta. 

ALLTL. — A  radicle,  CsHe,  found  in  com- 
bination in  the  oils  of  garlic  and  mustard. 
For  allyl  tribromide  see  Tribkomhydrin. 

ALMONDS. — The  seed  of  Amygdalus  com- 
munis, a  tree  indigenous  to  Asia  Minor  and 
Africa,  and  cultivated  in  the  southern  parts  of 
Europe  and  the  United  States.  The  kernel  of 
the  almond  seed  is  either  sweet  or  bitter,  and 
the  varieties  can  be  distinguished  by  their  taste. 

The  almond  was  a. highly  esteemed  medicar 
ment  in  the  Hippocratic  and  Galenical  eras, 
being  used  in  emulsion  in  pulmonary  affec- 
tions, in  leucorrhoea,  in  menstrual  disorders, 
and  as  a  diuretic. 

The  composition  of  both  varieties  is  virtually 
the  same  except  that  the  bitter  almond  con- 
tains amygdalin,  which  was  the  first  gluco- 
side  discovered  (1830).  They  contain  a  fixed 
oil,  gum,  sugar,  and  emulsin.  Amygdalin, 
which  is  also  contained  in  the  leaves,  seed,  or 
bark  of  other  trees  than  the  almond,  is  a  white 
substance  in  the  form  of  transparent  prismatic 
crystals,  odourless,  but  with  a  bitter  taste ;  it 
is  soluble  in  water  and  in  alcohol.  When,  in  a 
watery  solution,  it  is  brought  in  contact  with 
emulsin,  an  albuminous  principle  contained  in 
both  varieties  of  almonds,  it  is  decomposed, 
and  forms  hydrocyanic  and  formic  acids  and  a 
colourless,  thin,  volatile  oil  that  has  a  peculiar 
odour  and  a  burning  taste.  By  itself,  amygda- 
lin is  without  effect  upon  the  organism,  60 
grains  at  a  dose  being  innocuous.  But  if  food 
containing  emulsin  has  been  taken,  the  amyg- 
dalin decomposes,  and  Liebig  has  shown  that 
17  grains  of  amygdalin  will  yield  a  grain  of 
hydrocyanic  acid. 

An  emulsion  of  sweet  almonds  is  made  by 
triturating  ^  oz.  of  freshly  blanched  almonds 
with  -J  oz.  of  gum  arable,  2  drachms  of  sugar, 
and  i  pint  of  distilled  water.    This  is  not  only 
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an  excellent  demulcent  in  acute  laryngeal  and 
bronchia]  affections,  in  gastro-enteritis,  and  in 
cystitis  or  urethiritis,  but  also  nutritious  and 
sedative.  It  may  be  administered  ad  libitum. 
The  Ger.  Ph.  gives  a  compound  emulsion  of 
almonds  made  with  4  parts  of  sweet  almonds, 
1  part  of  hyoseyamus  seed,  and  64  parts  of 
diluted  bitter-almond  water,  which  are  made 
into  an  emulsion,  and  6  parts  of  white  sugar 
and  1  part  of  calcined  magnesia  are  added. 
The  hyoseyamus  seeds  make  this  an  efficient 
bronchial  sedative.  The  Pr.  Cod.  orders  a 
white  linctus,  made  by  triturating  30  parts  of 
sweet  and  3  parts  of  bitter  blanched  almonds, 
with  20  parts  of  sugar  and  130  parts  of  water ; 
the  emulsion  is  strained,  and  again  triturated 
with  10  parts  of  sugar  and  -j-  part  of  powdered 
tragacanth,  and  finally  10  parts  of  orange- 
flower  water  are  added.  The  small  amount  of 
hydrocyanic  acid  contained  in  this  linctus  has 
but  a  slight  action  in  bronchial  irritation. 

A  syrup  of  almonds  is  made  by  triturating 
140  parts  of  sweet  and  40  parts  of  bitter 
blanched  almonds  with  100  parts  of  sugar  and 
30  parts  of  water  until  a  smooth  paste  is  made ; 
this  is  mixed  with  100  parts  of  orange-flower 
water  and  300  parts  of  water,  and  strained  with 
strong  expression ;  100  parts  of  water  are  added 
to  the  residue,  and  it  is  again  expressed.  In 
the  strained  liquid  100  parts  of  sugar  are  dis- 
solved without  heat,  and  enough  water  is  added 
to  make  1,000  parts.  This  syrup  is  an  agree- 
able menstruum  for  diuretic  or  expectorant 
mixtures.  In  the  Ger.  Ph.  a  similar  syrup  is 
directed  to  be  prepared  by  emulsifying  50 
parts  of  sweet  and  10  parts  of  bitter  blanched 
almonds  with  120  parts  of  water ;  200  parts  of 
sugar  are  added  to  130  parts  of  the  strained 
emulsion,  and  after  boiling  the  mixture  10 
parts  of  orange-flower  water  are  added  and  the 
whole  is  mixed  with  340  parts  of  syrup. 

A  bland  and  agreeable  flxed  oil  of  almonds 
is  expressed  from  sweet  almonds.  It  was 
formerly  used  to  allay  cough  and  bronchial 
irritation  in  doses  of  from  1  oz.  to  9  oz.  Ex- 
ternally it  is  employed  where  an  unirritating 
oil  is  required,  as  in  the  desquamation  of 
scarlatina. 

Prom  bitter  almonds  the  oil  of  bitter  al- 
monds may  be  prepared  by  pressing  the  kernels 
between  warm  plates,  macerating  the  cake 
with  water,  digesting  the  mixture,  and  then 
distilling  the  oil,  100  parts  of  which  should 
contain  nearly  l.S  parts  of  anhydrous  hydro- 
cyanic acid.  This  oil  would  be  one  of  the  best 
forms  in  which  to  administer  hydrocyanic  acid 
if  its  percentage  of  the  acid  was  constant,  and 
it  could  be  used  wherever  the  latter  medicament 
was  indicated.     The  dose  is  from  J  to  1  drop. 

A  spirit  or  essence  of  bitter  almonds  is  pre- 
pared by  dissolving  10  parts  of  oil  of  bitter 
almonds  in  800  parts  of  alcohol  and  adding 
enough  water  to  make  1,000  parts.  It  may 
prove  to  be  a  more  convenient  preparation  for 
administering  the  oil.  The  dose  is  i  to  1  tea- 
spoonful. 

Bitter-almond  water  is  prepared  by  agitating 
1  part  of  oil  of  bitter  almonds  with  999  parts 
of  water,  and  filtering  the  mixture.  This 
preparation  is  unreliable  because  the  oil  con- 


tains a  variable  amount  of  hydrocyanic  acid. 
The  Ger.  Ph.  provides  that  12  parts  of  bitter 
almonds,  freed  from  oil  by  a  cold  press,  shall 
be  mixed  with  80  parts  of  water  and  1  part  of  al- 
cohol and  allowed  to  stand  for  twelve  hours  in 
a  well-covered  retort;  11  parts  of  this  are  dis- 
tilled off  into  a  cool  receiver  containing  1  part 
of  alcohol.  The  distillate  is  assayed  for  the 
amount  of  hydrocyanic  acid,  and  it  is  diluted 
with  a  mixture  of  1  part  of  alcohol  with  5 
parts  of  water,  so  that  1  part  of  hydrocyanic 
acid  will  be  contained  in  1,000  parts  of  bitter- 
almond  water. 

The  various  preparations  of  bitter  almond 
are  employed  in  cases  in  which  hydrocyanic 
acid  is  indicated.     (See  Hydrocyanic  Acid.) 

The  Index  Catalogue  of  the  Library  of  the 
Surgeon  General'^  Office  mentions  reports  of 
thirty-nine  cases  of  poisoning  by  bitter-almond 
preparations.  Of  these,  the  oil  caused  28,  the 
spirit  4,  the  almonds  themselves  4,  the  water  3, 
and  the  emulsion  1. 

Almond  bread  is  made  with  sweet-almond 
meal,  and  is  used  as  a  substitute  for  wheat 
bread  for  diabetics. — S.  T.  Armstrong. 

ALNTTS. — A  genus  of  the  Cupuliferce,  sub- 
family Betulacem.  Alnus  glutiiiosa,  alder,  was 
formerly  ofiicial,  and  is  used  as  an  astringent, 
tonic,  and  diaphoretic.  The  bark,  leaves,  and 
young  twigs  are  the  parts  employed.  The  bark 
contains  alnein,  which  is  highly  astringent  and 
has  been  recommended  as  a  substitute  for  cate- 
chu. The  fresh  leaves  have  been  used  topically 
as  an  antigalactic.  The  dose  of  the  powdered 
bark  is  10  grains. 

ALOES.— Though  three  varieties  of  aloes 
have  been  and  are  frequently  used  medicinally, 
the  U.  S.  and  Br.  Ph's  recognise  but  two.  Aloe 
barbadensis  and  Aloe  socotrina. 

The  Ger.  Ph.  recognises  as  official  only  Aloe 
capensis  (cape  aloes),  the  inspissated  juice  of 
the  leaves  of  several  species  of  Aloe  coming 
from  the  Cape  of  Good  Hope. 

The  Pr.  Cod.  recognises  as  official  aloes  du 
Cap  (cape  aloes)  and  aloes  des  Barbades  (Bar- 
badoes  aloes). 

Aloe  barbadensis  (Barbadoes  aloes,  Cura^oa 
aloes),  IS  the  inspissated  juice  of  the  leaves  of 
Aloe  vera  and  comes  "  in  hard  masses,  orange 
brown,  opaque,  translucent  on  the  edges ;  frac- 
ture waxy  or  resinous,  somewhat  conchoidal ; 
odour  saffronlike  ;  taste  strongly  bitter"  (U.  S. 

Aloe  socotrina  (Socotrine  aloes)  is  the  inspis- 
sated juice  of  the  leaves  of  Aloe  Perryi,  and 
comes  "in  hard  masses,  occasionally  soft  in 
the  mterior,  opaque,  yellowish-brown,  orange- 
brown,  or  dark  ruby-red,  not  greenish,  translu- 
cent on  the  edges  ;  fracture  resinous,  somewhat 
conchoidal.  When  breathed  upon,  it  emits 
a  fragrant,  saffronlike  odour.  Taste  peculiar 
strongly  bitter  "  (U.  S.  Ph.). 

Aloe  barbadensis  or  aloe  socotrina  may  be 
employed  in  doses  of  from  1  to  5  tirains  as  a 
laxative,  or  in  doses  of  from  10  to  20  grains  as 
a  purgative,  but  20  grains  is  to  be  considered  a 
large  dose.  Owing  to  the  impurities  contained 
m  commercial  aloes,  the  purified  aloes  is  in- 
variably to  be  preferred  for  administration. 
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Pecoctum  aloes  compositwn  (Br.  Ph.),  com- 
pound decoction  of  aloes,  contains  4  grains  of 
extract  of  Socotrine  aloes  in  a  fl.  oz.  The  dose 
is  from  i  to  3  fl.  oz. 

Enema  aloes  (Br.  Ph.)  consists  of  4  grains  of 
aloes,  H  of  potassium  carbonate,  and  1  fl.  oz. 
of  mucilage  of  starch. 

JSxtractum  aloes  (U.  S.  Ph.),  aqueous  extract 
of  aloes,  formerly  known  as  extraeiv/m  aloes 
aquosum,  is  made  from  aloe  socotrina.  Its  dose 
is  from  -J-  to  5  grains. 

The  Br.  Ph.  gives  an  extradum  aloes  barba- 
densis  and  an  extradum  aloes  socotrinm,  the 
dose  of  each  of  which  is  from  2  to  6  grains. 

The  Ger.  Ph.  also  gives  an  extradum  aloSs 
made  from  cape  aloes. 

Aloes  purificata  (U.  S.  Ph.),  purified  aloes, 
is  obtained  from  Socotrine  aloes  by  a  process 
of  melting,  the  addition  of  alcohol,  and  strain- 
ing, followed  by  evaporation  and  cooling.  "  The 
product  is  in  irregular,  brittle  pieces  of  a  dull- 
brown  or  reddish-brown  colour  and  having  the 
peculiar,  aromatic  odour  of  Socotrine  aloes.  It 
is  almost  entirely  soluble  in  alcohol "  (IT.  S.  Ph.). 
The  dose  is  from  1  to  5  grains.  For  a  purga- 
tive effect,  10  grains  may  be  employed.  It  is 
directed  by  the  U.  S.  Ph.  that  those  of  the  fol- 
lowing preparations  of  aloes  that  are  given  in 
that  work  be  compounded  from  aloe  purificata. 

Pilula.  aloes  (U.  S.  Ph.),  pills  of  aloes,  contain 
2  grains  each  of  purified  aloes  and  soap  in  each 
pill.    One  or  two  pills  may  be  taken  at  a  dose. 

Pilula  aloes  socotrince  (Br.  Ph.),  a  pill  mass 
of  Socotrine  aloes,  consists  of  16  parts  of  So- 
cotrine aloes,  8  each  of  hard  soap  and  confec- 
tion of  roses,  and  1  fl.  part  of  volatile  oil  of 
nutmeg.     The  dose  is  from  5  to  10  grains. 

Pilula  aloes  barbadensis  (Br.  Ph.)  is  a  simi- 
lar mass  made  with  Barbadoes  aloes  and  with 
oil  of  caraway  instead  of  oil  of  nutmeg.  The 
dose  is  the  same. 

The  pilules  d' aloes  simples,  pilulce  cum  aloe, 
of  the  Pr.  Cod.,  contain  each  1^  grain  of  pow- 
dered aloes. 

The  pilules  d'aloes  et  de  savon,  pilulm  cum 
aloe  et  sapone  of  the  Pr.  Cod.,  contain  1^  each 
of  aloes  and  soap  in  a  pill. 

Pilulm  aloes  et  asafmtidce  (U.  S.  Ph.),  pills 
of  aloes  and  asafoetida,  contain  purified  (Soco- 
trine) aloes,  asafcEtida,  and  soap,  of  each  IJ 
grain  in  each  pill.  The  analogous  preparation, 
pilula  aloes  et  asafoetidm  of  the  Br.  Ph.,  is 
made  from  Socotrine  aloes  and  contains  also 
confection  of  roses.  The  dose  of  the  U.  S. 
preparation  is  one  or  two  pills;  that  of  the 
British,  from  5  to  10  grains. 

Pilulm  aloes  et  ferri  (U.  S.  Ph.),  pills  of  aloes 
and  iron,  contain  purified  aloes,  dried  sulphate 
of  iron,  and  aromatic  powder,  of  each  1  grain 
in  each  pill.     The  dose  is  one  or  two  pills. 

Pilula  aloes  et  ferri  (Br.  Ph.)  consists  of  IJ 
part  of  sulphate  of  iron,  3  parts  of  Barbadoes 
aloes,  3  of  compound  powder  of  cinnamon,  and 
4  of  confection  of  roses.  The  dose  is  from  5  to 
10  grains. 

The  pilulm  aloetiem  ferratm  of  the  Ger.  Ph. 
correspond  with  the  pilulae  aloes  et  ferri  of  the 
U.  S.  Ph.,  and  contain  equal  parts  of  dried  sul- 
phate of  iron  and  aloes. 

Pilulm  aloes  et  mastiches  (U.  S.  Ph.),  pills  of 


aloes  and  mastic,  or  the  "  Lady  Webster  dinner 
pills,"  contain  purified  aloes  3  grains,  mastic 
and  red  rose,  of  each  about  ^  grain  in  each  pill. 
The  dose  is  one  or  two  pills. 

Pilulm  aloes  et  myrrhm  (U.  S.  Ph.),  pills  of 
aloes  and  myrrh,  contain  3  grains  of  purified 
aloes,  about  1  grain  of  myrrh,  and  about  i  grain 
of  aromatic  powder  in  each  pill.  The  dose  is 
one  or  two  pills. 

The  pilula  aloes  et  myrrhm  of  the  Br.  Ph. 
contains  3  parts  of  Socotrine  aloes,  1  part  of 
myrrh,  i  part  each  of  saffron  and  treacle,  and 
a  sufficiency  of  glycerin.  The  dose  is  from  5 
to  10  grains. 

The  pilules  d'aloes  et  de  gomme  gutte  of  the 
Fr.  Cod.,  pills  of  aloes  and  gamboge,  contain 
li  grain  each  of  aloes  and  gamboge,  with  a 
small  quantity  of  oil  of  anise  as  a  flavouring 
agent  and  corrigent. 

Tinctura  aloes  (U.  S.  Ph.)  contains  10  per 
cent,  of  purified  aloes.  The  dose  is  from  1  to 
3  drachms. 

Tinctura  aloes  (Br.  Ph.)  contains  11  grains  of 
Socotrine  aloes  to  1  fl.  oz.  The  dose  is  from  1 
to  3  fl.  drachms. 

The  teinture  d'alois  of  the  Fr.  Cod.  is  a  30- 
per-cent.  tincture. 

The  tindura  aloes  of  the  Ger.  Ph.  is  made 
with  1  part  of  aloes  to  5  parts  of  alcohol. 

The  tindura  aloes  composita  of  the  Ger.  Ph., 
occasionally  referred  to  as  "  elixir  ad  longam 
vitam,"  contains  6  parts  of  aloes,  1  part  each  of 
rhubarb,  gentian,  zedoary,  and  saffron,  and  200 
parts  of  diluted  alcohol. 

The  teinture  d'aloes  composee,  tindura  de 
aloe  composita,  of  the  Fr.  Cod.,  is  at  times  re- 
ferred to  as  "  elixir  de  tongue  vie."  Its  composi- 
tion, like  its  name,  is  similar  to  that  of  the 
compound  tincture  of  the  Ger.  Ph.  It  con- 
tains 3  per  cent,  of  aloes. 

Tindura  aloes  et  myrrhm  (U.  S.  Ph.),  tinc- 
ture of  aloes  and  myrrh,  elixir  proprietatis, 
contains  10  per  cent,  each  of  purified  aloes  and 
myrrh.     The  dose  is  from  1  to  3  drachms. 

The  urine  of  aloes  (vinum  aloes)  of  the  Br. 
Ph.  is  made  with  1|  oz.  of  Socotrine  aloes,  80 
grains  each  of  bruised  cardamom  seeds  and 
coarsely  powdered  ginger,  and  2  pints  of  sherry. 
The  dose  is  from  1  to  2  fl.  drachms. 

The  suppositoires  d'aloes  (suppositoria  cum 
aloe)  of  the  Pr.  Cod.,  aloes  suppositories,  con- 
tain each  about  8  grains  of  finely  powdered 
aloes. 

Given  by  the  mouth,  aloes,  by  virtue  of  its 
bitter  taste,  acts  upon  the  stomach  as  a  simple 
bitter  and  stomachic,  increasing  the  appetite 
and  promoting  gastric  digestion. 

Upon  the  liver  it  acts  as  a  true  cholagogue, 
promoting  the  flow  of  bile  and  rendering  it 
more  watery. 

The  chief  and  most  important  action  of  aloes 
is  seen  in  the  large  intestine,  where  it  acts  by 
increasing  peristaltic  action.  Only  in  large 
purgative  doses  (30  grains)  does>  it  increase  in- 
testinal secretion ;  consequently  the  ordinary 
laxative  dose  of  from  3  to  5  grains  is  followed  by 
solid  or  pultaceous  movements.  This  laxative 
dose  maybe  accompanied  in  its  action  by  some 
tormina.  For  the  prevention  of  this  an  anti- 
spasmodic, especially  belladonna,  is  often  used 
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in  combination.  The  larger  purgative  doses 
may  cause  rectal  tenesmus,  heat,  fulness, 
marked  symptoms  of  irritation,  and  even  rectal 
catarrh.  And  thus,  though  in  aloes  we  have  one 
of  the  most  useful  of  laxatives,  its  use  as  a  purga- 
tive is  not  to  be  recommended,  since  we  have 
at  hand  so  many  drugs  that  are  its  superiors 
both  in  producing  purgation  and  in  freedom 
from  untoward  effect. 

In  all  doses  aloes  has  a  marked  tendency  to 
produce  an  increase  of  blood  in  the  pelvic  vis- 
cera, which,  following  the  larger  doses,  may  be- 
come pathological.  From  this  action  increased 
menstruation  is  often  seen,  and  in  the  pregnant 
state  abortion  is  not  impossible.  Frequency  of 
micturition  may  also  occur,  and  in  some  cases 
sexual  excitement. 

Applied  to  an  open  wound  or  a  denuded  sur- 
face, aloes  is  absorbed  into  the  blood  and  exerts 
its  usual  action  upon  the  large  intestine  in  pro- 
ducing purgation.  Given  to  a  nursing  mother, 
it  will  appear  in  the  milk  and  produce  purga- 
tion of  the  infant. 

Aloes  is  a  laxative  of  exceedingly  slow  action, 
ten  to  twelve  hours  usually  being  required  for 
its  effect.  Thus  it  is  usually  to  be  given  at  bed- 
time, and,  though  a  saline  laxative  given  from 
six  to  eight  hours  after  the  administration  of 
aloes  well  enhances  its  effect,  it  is  to  be  em- 
ployed usually  uncombined  with  other  laxa- 
tives. 

Though  seldom  used  in  combination  with 
other  laxatives,  aloes  is  quite  as  rarely  used 
alone,  for  the  addition  of  other  remedies,  not 
laxative,  is  usually  advisable  not  only  to  correct 
its  tendency  to  cause  griping,  but  also  both  to 
enhance  its  action  and  more  particularly  to  cor- 
rect and  to  relieve  those  conditions  of  local  or 
general  atony  and  debility  in  which  aloes  finds 
its  most  useful  application.  As  correctors  of 
its  tendency  to  gripe,  belladonna  and  hyoscya- 
mus  are  in  general  use,  and  as  adjuvants  to  its 
action  or  remedies  for  the  conditions  in  which 
it  is  employed,  strychnine,  nux  vomica,  asa- 
foetida,  mastic,  iron,  and  myrrh.  A  pill  in 
general  use  and  one  most  valuable  for  the 
relief  of  constipation,  the  result  of  atony  of  the 
large  intestine,  is  one  containing  -J-  grain  each 
of  extract  of  nux  vomica  and  extract  of  bella- 
donna and  3  grains  of  purified  aloes. 

Aloes,  on  account  of  its  disagreeable  taste,  is 
almost  invariably  given  in  pill. 

The  contra-indications  to  the  use  of  aloes 
will  have  been  inferred  from  what  has  already 
been  said.  They  are  active  abdominal  or  pelvic 
inflammation,  pregnancy,  genito-urinary  dis- 
ease, and  hsemorrhoids  if  due  to  pelvic  con- 
gestion. Moreover,  its  administration  for  the 
constipation  of  the  plethoric  is  unwise. 

Though  the  applications  of  aloes  are  some- 
what varied,  they,  most  of  them,  have  as  their 
basis  the  relief  of  constipation  and  its  attend- 
ant ills,  both  pelvic  and  general,  the  result 
of  atony  of  the  colon  and  rectum.  Thus,  by 
far  the  commonest  and  most  useful  service  it 
renders  is  in  the  relief  of  habitual  constipation. 
For  this  purpose  it  is  one  of  the  most  valuable 
drugs  in  our  possession,  and  has  the  special 
merit  of  not  requiring  increase  in  dose  as  time 
progresses ;  and,  though  its  use  alone  in  such  con- 


ditions may  result  in  atony  worse  than  before, 
yet  if  it  is  properly  combined  with  the  dietetic, 
hygienic,  and  medicinal  remedies  indicated  in 
such  cases  for  the  permanent  cure  of  the  con- 
dition on  which  the  atony  depends,  its  dose 
may  be  steadily  diminished  until,  cure  result- 
ing, the  drug  becomes  no  longer  necessary.  In 
such  cases,  too,  it  has  the  additional  value  of 
acting  as  a  stomachic  and  thus  relieving  the 
gastric  feebleness  or  even  dyspepsia  so  often 
found  in  cases  of  subacute  or  chronic  constipa- 
tion. For  this  purpose  only  the  smaller  laxa- 
tive doses  are  indicated,  and  they  are  more 
wisely  given  in  pill. 

In  the  constipation  occurring  in  the  weak 
and  anasmio  and  in  those  of  sedentary  habits 
its  use  is  most  eflEective  and  it  is  to  be  given  in 
connection  with  tonics  and  regulation  of  habits. 
Its  employment  with  iron  is  in  such  cases  very 
desirable,  the  aloes  not  only  relieving  the  con- 
stipation incident  to  the  disease,  but  prevent- 
ing that  resulting  fj-om  the  use  of  the  iron. 
For  such  patients  the  pill  of  aloes  and  iron 
may  be  used,  though  it  is  perhaps  more  ad- 
visable to  employ  the  iron  in  the  usual  way — 
namely,  given  after  each  meal,  while  the  aloes 
is  given  in  pill  form  and  upon  going  to  bed. 

In  habitual  constipation  it  has  been  sug- 
gested that  aloes  be  given  in  combination  with 
strychnine  and  belladonna  in  suppository,  but, 
while  when  thus  given  it  is  certainly  active, 
the  method  is  neither  so  thorough  and  con- 
venient nor  so  rational  as  the  administration 
by  mouth.  When  enemata  are  employed  for 
constipation  the  addition  of  tincture  of  aloes 
and  myrrh  (about  2  drachms)  to  the  ordinary 
quantity  of  soapsuds  is  undoubtedly  a  means 
of  increasing  the  activity  and  thoroughness  of 
the  enema. 

In  cases  of  intestinal  indigestion  resulting 
from  the  production  of  an  iusufiicient  quantity 
of  bile  and  accompanied  by  dyspeptic  symptoms 
with  constipation,  flatulence,  dulness,  drowsi- 
ness, and  mental  depression — those  symptoms 
so  carelessly  classed  under  the  name  "  bilious  " 
—the  use  of  aloes  (especially  in  the  form  of  the 
dinner  pill,  given  in  dose  of  one  after  each 
meal)  is  highly  to  be  recommended.  If  flatu- 
lence is  a  prominent  symptom  the  pill  of  aloes 
and  asafoetida  is  probably  the  more  effective 
form  of  administration. 

In  a  similar  way  the  constipation  of  hypo- 
chondriasis and  melancholia  receives  marked 
benefit  and  relief. 

In  anwmia  associated  with  constipation  and 
accompanied  by  hysterical  manifestations  the 
pill  of  aloes  and  asafoetida  (from  three  to  six  a 
day)  is  highly  recommended. 

As  an  anthelminthic,  and  especially  for  the 
expulsion  of  ascarides,  aloes  is  often  of  service. 
For  this  purpose  the  pill  of  aloes  is  generally 
employed. 

In  hemorrhoids  aloes  is  by  many  supposed  to 
be  productive  of  harm,  and,  while  it  is  doubt- 
less true  that  if  associated  with  active  inflam- 
matory conditions  or  pelvic  congestions  they 
would  probably  be  aggravated,  it  is  not  to  be 
doubted  that  in  the  absence  of  these  conditions 
the  drag  is  a  most  effective  remedy  in  the  cure 
of  hajmorrhoids.    It  is  certainly  true,  more- 
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over,  that  the  vast  majority  of  cases  of  hsemor- 
rhoids  are  dependent  upon  passive  congestion 
the  result  of  constipation  and  deficient  bile 
secretion,  and  in  such  cases  aloes  is  directly  in- 
dicated. Failure  of  relief  in  such  cases  may 
indeed  occur,  or  even  fancied  aggravation,  but 
it  is  much  more  reasonable  to  attribute  the 
failure  of  success  to  the  constipation  for  which 
the  aloes  was  given  rather  than  to  the  aloes  it- 
self. In  causing  piles,  of  which  it  has  been  ac- 
cused, it  certainly,  if  given  in  laxative  doses, 
has  no  effect. 

In  atony  of  the  sexual  apparatus  in  women, 
as  manifested  in  amenorrhoea  or  even  in  men- 
orrhagia,  the  pill  of  aloes  is  of  great  service, 
and  perhaps  even  of  greater  value  is  the  pill 
of  aloes  and  myrrh.  Indeed,  in  amenorrhoea 
from  this  cause  the  pill  of  aloes  and  myrrh  is 
by  many  regarded  as  a  specific,  and  is  to  be 
given  for  several  days  preceding  the  period  of 
expected  menstruation.  Should  the  amenor- 
rhoea be  dependent  upon  ansemia,  as  is  so  often 
the  case,  the  pill  of  aloes  and  iron  is  to  be  pre- 
ferred. The  action  of  aloes  in  these  cases  has 
been  supposed  by  some  to  be  that  of  correcting 
the  constipation  generally  present,  but  it  seems 
more  likely  to  lie  in  a  stimulant  effect  directly 
exerted  upon  the  endometrium. 

Aloes  has  been  recommended  as  a  derivative 
in  cerebral  disorders,  but  where  depletion  is 
desired  its  use,  even  in  purgative  doses,  is  only 
irrational  and  useless. 

Aloes  is  occasionally  used  in  simple  catarrhal 
jaundice,  and,  while  no  doubt  it  is  of  service  in 
this  condition,  we  certainly  have  in  our  posses- 
sion remedies  of  much  greater  usefulness. 

In  gonorrhaa  cures  have  been  said  to  result 
from  the  administration  of  aloes  in  doses  of  from 
3  to  3  grains,  in  pill,  three  times  a  day,  but  it 
would  seem  that  the  patients  must  have  re- 
covered rather  in  spite  of  the  medication  than 
on  account  of  it,  for  in  genito-urinary  inflam- 
mations the  use  of  aloes  is  not  to  be  recom- 
mended. Tincture  of  aloes,  diluted  with  an 
equal  quantity  of  water  or  more,  has  been  rec- 
ommended as  an  injection  in  the  later  stages 
of  gonorrhoea. 

Locally,  aloes  in  the  form  of  a  glycerole 
(made  by  evaporating  the  tincture  and  adding 
glycerin  to  it)  may  be  advantageously  applied 
to  cracks  and  fissv/res  in  mucous  membranes 
and  to  bedsores. — Hbnky  A.  Geiffin. 

ALOIIT. — Aloin  is  ofBcial  in  the  U.  S.  and 
Br.  Ph's  under  the  name  of  aloinum,  and  is 
"  a  neutral  principle  obtained  from  several  va- 
rieties of  aloes,  chiefly  Barbadoes  aloes  (yielding 
harbaloin),  and  Socotra  or  Zanzibar  aloes  (yield- 
ing socaloin),  diBEering  more  or  less  in  chemical 
composition  and  physical  properties  accord- 
ing to  the  source  from  which  it  is  derived." 
It  appears  in  "  minute  acicular  crystals,  or  a 
microcrystalline  powder,  varying  in  colour  from 
yellow  to  yellowish  brown,  odourless  or  possess- 
ing a  slight  odour  of  aloes,  of  a  characteristic, 
bitter  taste,  and  permanent  in  the  air  "  (U.  S. 
Ph.).    The  dose  is  from  iV  grain  to  3  grains. 

The  uses  of  aloin  differ  in  no  marked  way 
from  those  of  aloes,  and  its  title  to  superiority 
rests  rather  on  its  smaller  dose  and  its  sup- 
5 


posedly  less  marked  tendency  to  produce  irri- 
tation and  pelvic  congestion  than  is  seen  from 
the  use  of  aloes.  As  valuable  combinations  for 
laxative  effect  the  following  may  be  suggested : 

9  Aloini gr.  i; 

Ext.  belladon gr.  ^ ; 

Strychnin,  sulph gr.  ^j. 

M.     Ft.  pil.  No.  1. 

5  Aloini gr.  iV; 

Resin,  podophylli gr.  iV ; 

Ext.  belladon gf-  tV  i 

Ext.  nuc.  vom gr.  tV- 

M.    Ft.  pil.  No.  1. 

5  Aloini gr.iV; 

Ferri  sulph.  exsico ,  gr.  j. 

M.    Ft.  pil.  No.  1. 

Henkt  a.  Griffin. 

ALPHA  -  NAPHTHOL.  —  See  under 
Naphthol. 

ALPHOL  is  a  preparation  obtained  by 
heating  together  sodium  salicylate,  sodium 
alpha-naphtholate,  and  phosphorus  oxychlo- 
ride,  freeing  the  product  from  sodium  chloride 
and  sodium  phosphate  by  treatment  with 
water,  and  purifying  by  repeated  crystalliza- 
tion from  alcohol.  Its  therapeutic  properties 
closely  resemble  those  of  salol.  It  is  used  as 
an  antiseptic  and  antineuralgic,  and  is  said 
to  have  given  excellent  results  in  gonorrhaal 
cystitis  and  in  acute  articular  rheumatism. 
It  is  given  in  doses  of  from  7  to  15  grains  or 
more,  in  capsules. 

ALSTONIA. — A  genus  of  ajjocynaceous 
trees  of  the  East  Indies.  Alstonia  scholaris 
furnishes  Dita  bark,  and  Alstonia  constricta 
yields  a  bark  having  similar,  if  not  indentical, 
medicinal  properties,  and  known  as  Australian 
fever  bark.  The  bark  of  these  trees  is  astrin- 
gent, tonic,  and  antiperiodic.  It  contains  the 
alkaloids  alstonidine  and  alstonine.  Alstonia 
scholaris  is  official  in  the  Fr.  Cod.  under  the 
name  ecorce  de  Dita,  and  a  tincture  (made  by 
macerating  1  part  of  the  bark  in  alcohol,  per- 
colating, expressing,  filtering,  and  adding 
enough  more  alcohol  to  make  5  parts  of  prod- 
uct) is  used  in  France  in  daily  amounts  of 
from  1  to  3  drachms. 

ALTERANTS,  or  ALTERATIVES,  are 

remedies  or  measures  which  produce  an  al- 
teration in  the  morbid  processes  of  the  tis- 
sues and  tend  to  restore  them  to  their  normal 
state  without  their  exact  mode  of  action  being 
known.  They  assist  nutrition,  enrich  the  blood, 
increase  or  decrease  its  plasticity,  add  to  the 
number  of  the  red  corpuscles,  improve  the  vital 
functions,  aid  in  the  absorption  of  exudations, 
and  counteract  the  various  toxsemic  conditions, 
such  as  the  malarial,  syphilitic,  tuberculous, 
and  those  due  to  chronic  poisoning  by  metals. 
If  their  use  is  carried  to  an  extreme,  the  nu- 
tritive and  vital  functions,  instead  of  being 
improved,  may  be  perverted.  The  action  of 
astringents,  etc.,  upon  unhealthy  surfaces  has 
sometimes  been  termed  alterative.  The  term 
is  one  which  is  going  out  of  use  rapidly,  and 
as  our  knowledge  of  the  actions  of  drugs  in- 
creases it  will  probably  be  cast  aside  entirely. 
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The  principal  drags,  etc.,  included  under  this 
head  are  arsenic,  iodine  and  its  salts,  iodoform, 
iodol,  mercury,  cod-liver  oil,  phosphorus  a,nd 
its  compounds',  sarsaparilla,  guaiacum,  electrici- 
ty in  its  various  forms,  and  massage. 

R.  H.  Nevins. 

ALTH^A.— See  Marsh  Mallow. 

ALTTiyi. — Alums  are  double  sulphates  of 
the  alkaline  metals  and  the  higher  sulphates 
of  the  aluminum  or  the  iron  group.  In  phar- 
macy the  name  has  been  indifferently  applied 
to  aluminum  and  potassium  sulphate,  AIjKj 
(804)4  + 24B[aO  (potassium  or  potash  alum) 
and  to  aluminum  and  ammonium  sulphate 
Alj(NH4)j(S04)4-l-34H20  (ammonium  or  atQ- 
monia  alum).  The  former  alone  is  official  in 
the  U.  S.  and  Ger.  Ph's ;  both  salts  are  official 
in  the  Br.  Ph. 

Alum  occurs  as  large,  colourless,  ootaedral 
crystals,  or  crystalline  fragments,  having  a 
sweetish  and  strongly  astringent  taste.  It  is 
soluble  in  water  and  in  warm  glycerin,,  but  in- 
soluble in  alcohol.  It  is  obtained  from  alum 
shale,  or  by  means  of  the  direct  combination 
of  its  constituents. 

One  hundred  parts  of  alum  placed  in  a  shal- 
low porcelain  capsule  so  as  to  form  a  thin  layer, 
heated  over  a  sand  bath  until  it  liquefies,  and 
stirred  constantly  until  the  aqueous  vapour 
ceases  to  be  disengaged,  will  give  fifty-five 
parts  of  a  dry  white  mass  called  exsiccated 
alum  or  burnt  alum. 

Externally,  alum  exercises  no  action  on  nor- 
mal skin,  but  on  a  moist  mucous  membrane 
it  produces  whitening  of  the  part  and  con- 
traction of  the  fibres  and  blood-vessels.  It 
coagulates  the  albumin  in  the  discharges  from 
ulcers,  etc.,  and  at  the  same  time  exercises  an 
astringent  action  on  the  tissues,  decreasing 
secretion  and  causing  contraction  of  the  capil- 
laries. Internally,  it  produces  vomiting  in 
large  doses,  and  is  irritant  and  purgative ;  in 
small  doses  it  is  an  astringent  for  the  stomach 
and  intestines.  As  an  emetic,  it  has  been  used 
in  cases  of  croup,  in  doses  of  a  drachm,  re- 
peated every  fifteen  minutes  until  vomiting 
occurs.  In  such  doses,  it  is  well  to  dissolve  it 
in  syrup. 

Externally,  it  is  used  as  a  mild  caustic  to 
destroy  exuberant  granulations.  In  small  discs, 
containing  ^^  of  a  grain  each,  it  is  applied  to 
the  eye  in  granular  lids,  or  a  cone  of  alum, 
mounted  in  a  wooden  case,  is  applied  to  the 
granulating  surface.  One  part  each  of  alum, 
copper  sulphate,  and  potassium  nitrate,  with 
^  part  of  camphor,  are  fused  together  and  run 
into  a  mould,  forming  an  aluminate  of  copper ; 
this  is  used  as  a  stronger  stimulant  to  granu- 
lating surfaces.  A  solution  of  from  2  to  5 
grains  to  the  ounce  may  be  used  as  a  eoUyrium. 
A  favourite  application  to  granulation  tissue 
formerly  was  alum  curd,  made  by  mixing 
powdered  alum  and  the  white  of  egg.  It  forms 
a  cataplasm  that  has  been  recommended  for 
chilblains. 

Alum  finely  powdered  or  in  solution  has 
been  used  as  a  styptic,  especially  in  Iiamor- 
rhages  from  mucous  membranes. 

In   colliquative  sweats,  .sponging  the  body 


with  alum  water,  or  giving  a  bath  in  an  alum 
solution,  has  been  recommended  to  restore  the 
tone  to  the  skin. 

In  diphtheria  and  croup  insufflation  of  pow- 
dered alum,  or  nasal  and  faueial  irrigation 
with  an  alum  solution,  has  been  highly  recom- 
mended. 

In  catarrhal  affections  of  the  mucous  mem- 
branes a  solution  of  from  5  to  30  grains  of 
alum  to  the  ounce  of  water  will  reduce  the  dis- 
charge. 

The  late  Sir  Morell  Mackenzie  recommended 
powdered  alum  applied  by  means  of  a  pharyn- 
geal spatula  as  a  most  effective  application  for 
enlarged  tonsils. 

The  administration  of  alum  in  lead  colic,  in 
amounts  of  from  60  to  130  grains  a  day,  has 
caused  a  marked  amelioration  in  the  symp- 
toms and  relieved  the  constipation. 

It  has  been  recommended  in  dysentery  and 
in  diarrhoea,  in  pills- in  amounts  of  from  5  to 
30  grains  a  day,  but  it  is  inferior  to  enterocly- 
sis  and  diet  for  the  relief  of  these  diseases. 

Alum  whey,  prepared  by  boiling  2  drachms 
of  powdered  alum  with  a  pint  of  milk  and 
straining,  given  in  wineglassful  doses  or  less, 
has  been  administered  in  diabetes  (successfully 
and  unsuccessfully),  in  the  diarrhoea  of  typhoid 
fever,  in  chronic  bronchitis,  and  in  wliooping 
cough  to  restrict  the  secretion  of  mucus. 

A  glycerin  of  alum  is  official  in  the  Br.  Ph. 
One  ounce  of  powdered  alum  is  stirred  and 
heated  with  5  fl.  oz.  of  glycerin.  This  has  the 
astringency  of  the  glycerite  of  tannin,  but  is 
more  irritating  than  the  latter,  and,  unlike  it, 
does  not  stain  linen. 

Dr.  C.  H.  R.  Harrison  has  proposed  a  "  tan- 
nate  of  alum  "  for  the  treatment  of  obstinate 
gonorrhoea  and  gleet.  He  injects  it,  in  the 
strength  of  5  grains  to  1  oz.  of  water,  several 
times  daily.— S.  T.  Armsteong. 

ALUMINIUM,  OB  ALUMIlfUM,  AND 

ITS  SALTS.— Aluminum  is  a  bluish-white 
metal  that,  while  hard,  is  malleable  and  ductile, 
very  light  and  sonorous,  and  a  good  conductor 
of  electricity.  It  is  unaffected  by  air  or  oxy- 
gen, but  combines  directly  with  boron,  bromine, 
chlorine,  iodine,  and  silicon.  Hydrochloric  acid, 
as  a  gas  or  in  solution,  attacks  it  with  the 
evolution  of  hydrogen  and  the  formation  of 
aluminum  chloride.  It  dissolves  in  alkaline 
solutions  with  the  formation  of  aluminates.  It 
is  exceedingly  abundant  in  clay  as  a  silicate, 
and  by  several  patented  or  secret  processes  it 
is  obtained  therefrom.  The  only  report  of  its 
internal  administration  is  that  of  A.  Joux,  who, 
in  1856,  administered  the  powdered  metal  in 
doses  of  3  grains  six  times  a  day,  and  applied 
it  externally  in  an  ointment  of  a  strength  of 
1  to  25,  in  a  case  of  recurrent  cancer  of  the 
spermatic  cord.  No  benefit  resulted  from  its 
use.  It  is  used  in  the  manufacture  of  the  han- 
dles of  surgical  instruments,  and,  on  account  of 
its  lightness,  it  is  an  excellent  material  for  per- 
nianent  splints,  such  as  those  used  in  chronic 
diseases  of  the  vertebrae. 

[Aluminum  boro formate  occurs  in  the  form 
of  pearly  scales  crystallized  from  a  solution 
prepared  by  saturating  with  freshly  precipi- 
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tated  and  well-washed  alumina  a  solution  of  2 
parts  of  formic  acid  and  1  part  of  boric  acid 
in  6  or  7  parts  of  water.  It  is  said  by  J.  Mar- 
tenson  to  be  mildly  antiseptic  and  astringent 
(Fharm.  Jour,  and  Trans.,  Dec.  1, 1894,  p.  433)]. 

Aiuminum  hydrate,  AlaHeOj,  is  prepared  by 
decomposing  a  solution  of  an  aluminum  salt  by 
an  alkali  or  alkaline  carbonate.  It  is  a  light, 
white,  amorphous  powder,  odourless  and  taste- 
less, insoluble  in  water,  but  soluble  in  acids  and 
in  fixed  alkalies.  It  is  feebly  astringent,  and 
has  been  used  externally  in  skin  diseases. 

Aluminum  sulphate,  Alj(S04)s,  is  obtained 
by  dissolving  aluminum  hydrate  in  sulphuric 
acid  or  by  heating  clay  with  sulphuric  acid. 
It  crystallizes,  with  difficulty,  in  thin  flexible 
plates ;  it  is  soluble  in  water,  but  insoluble  in  al- 
cohol ;  it  has  a  sweetish  and  afterward  astrin- 
gent taste.  Injected  into  the  blood,  it  produces 
strong  contraccion  in  the  pulmonary  and  sys- 
temic capillaries.  It  has  been  used,  in  satu- 
'  rated  solutions,  as  an  antiseptic  in  diseases  of 
the  nose,  throat,  vagina,  and  uterus.  In  weak- 
er solutions  it  is  used  as  a  lotion  for  ulcers  and 
for  foetid  vaginal  discharges. 

Mentel  published,  in  1857,  a  formula  for  a 
benzoinated  solution  of  aluminum,  prepared  by 
dissolving  1,000  parts  of  pure  aluminum  sul- 
phate in  2,000  parts  of  water.  This  solution 
was  saturated  with  recently  prepared  gelati- 
nous aluminum  hydrate.  To  the  solution  100 
parts  of  bruised  amygdaloidal  benzoin  were 
added,  the  mixture  was  kept  at  a  temperature 
of  from  140°  to  176°  P.,  with  agitation  from 
time  to  time,  and  evaporated  until  the  density 
was  1'26  at  59°  P.,  when  it  was  filtered  and 
cooled.     It  was  used  in  fetid  leucorrhma. 

The  Ger.  Ph.  provides  for  a  solution  of 
acetate  of  aluminum  {liquor  aluminii  acetici). 
It  is  made  by  dissolving  300  parts  of  aluminum 
sulphate  in  800  of  water  and  360  of  acetic  acid, 
and  gradually  adding  130  of  precipitated  cal- 
cium carbonate  triturated  in  200  of  water. 
The  mixture  is  allowed  to  stand  for  twenty- 
four  hours,  and  is  then  strained  and  filtered. 
It  is  used  in  a  2i-per-cent.  solution  as  a  disin- 
fecting wash  in  wounds  and  chronic  granulat- 
ing surfaces,  and  as  an  iniection  in  gonorrhoea. 
Gauze  impregnated  with  a  5-per-cent.  solution 
is  used  as  a  surgical  dressing. 

There  is  a  non-official  German  preparation, 
liquor  aluminii  acetici  glycerinatus,  consisting 
of  a  mixture  of  84  parts  of  the  solution  of 
acetate  of  aluminum,  4  parts  of  dilute  acetic 
acid,  and  12  parts  of  glycerin.  It  is  used  as  a 
local  antiseptic. 

Aluminum  chloride,  AljCU,  is  prepared  by 
passing  chlorine  gas  over  a  mixture  of  alumi- 
num oxide  and  carbon  heated  to  redness,  or  by 
heating  clay  in  a  mixture  of  gaseous  hydro- 
chloric acid  and  vapour  of  carbon  disulphide. 
It  crystallizes  in  colourless,  hexagonal  prisms 
that  are  fusible,  volatile,  deliquescent,  and 
very  soluble  in  water  and  in  alcohol.  Gowers 
states  that  in  doses  of  from  2  to  4  grains  sev- 
eral times  a  day  he  has  found  it  of  distinct  ad- 
vantage in  relieving  the  paiii  of  tabes  dorsalis. 

A  solution  of  aluminum  chloride  is  prepared 
by  the  double  decomposition  of  aluminum 
sulphate  and  barium  chloride.    It  is  a  straw- 


coloured,  inodorous  liquid  that  has  an  astrin- 
gent taste  and  an  acid  reaction.  It  possesses 
strong  antiseptic  properties.  A  weaker  solu- 
tion, of  darker  colour  on  account  of  the  pres- 
ence of  iron  perchloride,  is  prepared  by  the 
double  decomposition  of  aluminum  sulphate 
and  calcium  chloride ;  it  is  sold  under  the 
proprietary  name  of  chloralum. 

An  Italian  pharmacist,  G.  Tarozzi,  has  made 
a  sulphophenate  of  aluminum  and  potassium 
by  the  decomposition  of  sulphophenate  of  ba- 
rium with  potash  alum.  It  occurs  in  unctuous, 
hygrometric  crystals  that  have  a  pronounced 
styptic  taste  and  the  odour  of  phenic  acid.  It 
is  a  hemostatic,  and  has  been  used  as  a  disin- 
fectant for  various  suppurating  surfaces. 

Dr.  W.  C.  Wade  reported  in  1888  that  he 
had  employed  as  antiseptics  the  sesquisu,lphite 
and  the  persulphite  of  aluminum.  The  for- 
mer is  made  by  adding  a  solution  of  10  parts  of 
potash  alum  to  8  of  sodium  sulphite,  and  care- 
fully washing  and  drying  the  precipitate.  It  is 
an  insoluble  white  powder.  The  persulphite 
is  made  by  adding  sulphuric  acid  to  the  un- 
dried  sesquisulphite,  making  a  solution  and 
crystallizing  it  without  heat ;  it  is  soluble. 
No  dangerous  effects  followed  the  admmistra- 
tion  of  either  of  these  salts  in  doses  of  30  grains. 
S.  T.  Armstrono. 

ALUMNOL. — This  substance,  thought  to 
be  an  aluminum  naphtholsulphonate,  is  a 
whitish  powder,  but  slightly  if  at  all  hygro- 
scopic, freely  soluble  in  cold  water  and  still 
more  freely  in  hot  water,  moderately  soluble 
in  glycerin,  sparingly  soluble  in  alcohol,  and 
insoluble  in  ether.  It  was  discovered  by  Pi- 
lehne  and  introduced  into  dermatological  prac- 
tice by  the  German  physicians  as  an  astringent 
and  antiseptic.  Although  it  forms  a  pre- 
cipitate with  albumin,  the  precipitate  is  soluble 
in  an  excess  of  albumin,  so  that  an  abun- 
dant morbid  secretion  does  not  prevent  it  from 
reaching  the  underlying  diseased  surface.  A 
1-per-cent.  solution  has  been  used  with  advan- 
tage as  an  injection  in  gonorrhoea,  and  a  10- 
per-cent.  solution  for  the  irrigation  of  wounds 
and  abscesses,  as  a  dressing  for  venereal  sores 
and  other  ulcers,  and  as  an  application  in  va- 
rious superficial  inflammatory  and  parasitic 
skin  diseases,  such  as  moist  eczema,  psoriasis, 
acne,  urticaria,  and  favus.  A  4-per-cent. 
solution  has  been  found  eflleotive  in  checking 
lacrymation  and  epiphora.  Owing  to  its  un- 
irritating  quality  and  its  solubility  in  puru- 
lent discharges,  it  may  be  used  by  insuffiation  of 
the  powder  in  situations,  such  as  the  middle 
ear,  where  most  other  astringents  used  in  that 
manner  would  clog  the  perforation  of  the 
drum  membrane. 

ALVBLOZ. — The  milky  juice,  leite  d'alve- 
loz,  of  this  South  American  plant  (supposed 
to  be  Euphorbia  heterodoxa),  preserved  for 
transportation  by  the  addition  of  salicylic  acid, 
is  of  a  syrupy  consistence,  soluble  in  ether  and 
in  chloroform,  and  miscible  with  fixed  oils. 
It  is  a  powerful  irritant  and  mild  caustic,  said 
to  produce  profuse  suppuration  when  applied 
to  raw  surfaces,  and  to  have  proved  very  bene- 
ficial as  an  application  to  cancerous  and  syphi- 
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litic  ulcers.  A  resin,  obtained  by  precipitating 
the  juice  with  water,  has  been  used  in  the  form 
of  a3-per-cent.  ointment  made  with  vaseline. 

AMANITA  MUSCARIA.— See  under 
Agaric. 

AMANITIETE.— See  Muscarine. 

AM  ABA. — See  Bitters. 

AMBEB. — A  fossil  resin,  the  succinum  of 
the  Fr.  Cod.,  that  is  found  on  the  southern 
shores  of  the  Baltic  Sea,  and  also  in  fossil  beds 
in  the  interior  of  Europe,  Asia,  and  North 
America.  It  occurs  in  yellow,  red,  or  white 
masses,  clear  or  opaque,  that  are  quite  brittle. 
It  is  insoluble  in  water,  and  only  partly  solu- 
ble in  alcohol  or  ether,  but  dissolves  freely  in 
chloroform.  When  rubbed  briskly  it  becomes 
negatively  electric.  It  melts  at  550°  F.,  and 
in  burning  emits  an  agreeable  aroma. 

Dry  distillation  of  amber  yields  succinic  acid 
(q.  V.)  and  oil  of  amber.  The  latter  is  a  yel- 
lowish, transparent  liquid  having  a  peculiar 
pungent  odour,  and  a  hot,  acrid  taste. 

Amber  itself  is  not  used  medicinally,  but  it 
is  a  popular  superstition  in  some  parts  of  the 
world  that  wearing  a  necklace  of  amber  beads 
will  prevent  diphthei'ia  and  control  functional 
convulsive  diseases. 

The  oil  of  amber  (oleum  succini),  which  is 
often  adulterated  with  kerosene  or  turpentine 
oil,  is  an  irritant  when  applied  externally. 
Given  internally,  it  has  been  credited  with 
stimulant  and  antispasmodic  properties,  and  it 
has  been  administered  in  the  treatment  of  gout 
and  rheumatism.  In  large  doses  it  has  been 
taken  to  produce  criminal  abortion.  It  has 
been  recommended  in  whooping-cough  and  in 
infantile  convulsions,  and  in  the  latter  affection 
it  is  also  applied  externally  along  the  spine. 

Formerly  the  oil  was  official  in  the  U.  S. 
and  Ger.  Ph's,  but  on  account  of  its  insignifi- 
cant therapeutic  properties  it  has  been  omit- 
ted from  the  last  editions  of  these  works.  The 
dose  of  the  oil  is  from  5  to  15  drops,  in  a  cap- 
sule.— S.  T.  Armstrono. 

AMBLOTICS.— See  Aboetifacients. 

AMBROSIA.— Two  species  of  this  genus 
of  senecionideous  plants — Ambrosia  trifida  and 

Ambrosia  artemisifolia,  ragweed,  hogweed 

are  esteemed  in  the  Southern  States  to  be 
tonic  and  astringent  and  especially  to  act 
effectively  in  checking  epistaxis,  the  nasal 
passages  being  plugged  with  the  leaves.  The 
pollen  is  thought  to  be  one  of  the  chief  ex- 
citants of  so-called  hay-fever.  Ambrosia  may 
be  given  freely  in  infusion  or  decoction  of 
from  10  to  15  parts  in  500  of  water. 

AME.— A  Japanese  preparation  of  malt, 
said  to  be  more  readily  digested  than  most 
products  of  the  sort. 

AMIDOBENZENE.— See  Aniline. 

^  AMIDOPROPIONIC  ACID,  or  alanin, 
CHs.CH(NH,).COaH,  is  a  sweetish,  crystalline 
substance  obtained  by  the  prolonged  heating 
of  aldehyde-ammonia  with  hydrocyanic  and 
hydrochloric  acids.  Its  compound  with  mer- 
cury, amidopropionate  or  alaninate  of  mer- 
cury, is  a  crystalline  powder  soluble  in  3  parts 


of  water.  It  is  an  eligible  mercurial  for  sub- 
cutaneous use,  as  it  does  not  cause  irritation 
at  the  site  of  the  injection.  In  the  treatment 
of  syphilis  it  may  be  used  in  daily  amounts  of 
from  tV  to  i  of  a  grain. 

AMMI,  or  ajowan  (the  atnmi  officinal  of 
the  Fr.  Cod.),  is  the  fruit  of  Ptychotis  Ajowan 
and  of  various  other  allied  Oriental  umbellifer- 
ous plants.  It  is  a  carminative  ranking  with 
anise.  A  volatile  oil  distilled  from  it,  which 
smells  like  thyme,  is  given  in  doses  of  from  1 
to  3  drops,  on  sugar. 

AMMONIA.  —  A  transparent  colourless 
gas,  NHs,  that  has  an  acrid  taste,  an  extremely 
pungent  smell,  and  an  intensely  alkaline  reac- 
tion. It  may  be  prepared  by  the  union  of 
nascent  hydrogen  with  nitrogen,  or  by  the 
spontaneous  or  artificial  decomposition  of 
organic  matter  containing  nitrogen,  or  by  heat- 
ing a  mixture  of  dry  slaked  lime  with  ammo- 
nium chloride,  or  by  heating  a  solution  of 
ammonium  hydrate.  The  gas  liquefies  at 
—40°  F.,  forming  a  colourless,  mobile  fluid 
used  in  making  artificial  ice.  It  is  very  solu- 
ble in  water,  1  volume  of  the  latter,  at  59°  F., 
dissolving  727  volumes  of  ammonia. 

Physiological  Action. — It  diminishes  the 
excitability  of  the  muscular  system  and  less- 
ens its  capacity  for  work;  it  increases  the 
functional  activity  of  the  spinal  cord ;  it  stimu- 
lates the  vaso-motor  centres,  and  thus  raises 
the  blood-pressure ;  it  stimulates  the  vagus 
and  the  respiratory  centres,  but  when  inhaled 
it  may  arrest  respiratory  movements  by  irri- 
tating the  nasal  branches  of  the  fifth  nerve. 
In  moderate  doses  it  increases  blood-pressure 
and  diminishes  secretion,  thus  acting  as  a 
stimulating  expectorant.  By  its  stimulating 
action  on  the  vaso-motor  centre,  and  its  action 
on  the  heart,  like  that  of  alcohol,  it  is  a  most 
important  cardiac  stimulant,  though  in  toxic 
doses  it  produces  cardiac  paralysis  that  is  pre- 
ceded by  violent  convulsions,  respiratory  dis- 
turbances, and  lowering  of  the  temperature. 

In  man  slight  traces  of  free  ammonia  are 
found  in  the  urine,  the  quantity  being  in- 
creased when  putrefaction  sets  in. 

Ammonia  water  (aqua  ammonia  [U.  S.  Ph.], 
Uquor_  ammonicB  [Br.  Ph.],  liquor  ammonii 
caustici  [Ger.  Ph.])  is  an  aqueous  solution  con- 
taining 10  per  cent,  by  weight  of  the  gas.  It 
is  a  colourless  liquid,  transparent,  and  possessed 
of  the  odour  and  taste  of  the  gas.  It  has  a 
lower  freezing  point  than  distilled  water. 

A  stronger  ammonia  water  (aqua  ammonice 
fortior  [U.  S.  Ph.],  liquor  ammonice  fortior 
[Br.  PhJ)  is  made  that  contains  according  to 
the  U.  S.  Ph.  28  per  cent.,  according  to  the 
Br.  Ph.  32-5  per  cent.,  of  the  gas. 

The  vapour  of  ammonia  water,  when  in- 
haled, stimulates  the  nasal  branches  of  the 
fifth  nerve,  thus  reflexly  exciting  the  vaso- 
motor centre  and  consequently  raising  the 
blood-pressure,  and  so  relieves  syncope  or  shoch. 
Such  inhalations  may  be  administered  in  opi- 
um narcosis  or  in  cardiac  depression  caused 
by  sedatives,  but,  if  too  strong  a  solution  is 
used  or  the  inhalations  are  continuous  or  too 
prolonged,  they  may  cause  inflammation  of  the 
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air-passages.  Externally,  it  is  a  counter-irri- 
tant, acting  as  a  rubefacient  when  confined 
in  contact  with  the  skin;  either  alone  or  in 
the  form  of  a  liniment,  it  may  be  used  locally 
for  neuralgia  or  rheumatism.  It  may  be  ap- 
plied pure,  by  means  of  a  compress  or  on  a  bit 
of  absorbent  cotton  placed  in  a  shallow  recep- 
tacle, like  a  watch-glass,  which  is  to  be  held 
firmly  against  the  part,  so  as  to  prevent  evapo- 
ration, to  produce  vesication.  It  has  been  ap- 
plied to  insect-bites  and  stings  to  neutralize 
the  acid  poison. 

In  large  doses  ammonia  water  is  a  violent  cor- 
rosive poison,  and  the  fumes  may  cause  suffo- 
cation during  swallowing  by  gaining  access  to 
the  air-passages.  When  it  has  been  swallowed 
accidentally,  either  vinegar  or  lemon  juice 
should  be  administered  at  once  as  an  antidote. 
It  may  be  injected  hypodermically  in  a  di- 
lution of  1  part  to  3  parts  of  water  into  the 
puncture  made  by  a  snake-bite,  and  in  the 
same  strength  it  may  be  administered  intra- 
venously to  prevent  collapse.  In  collapse  or 
heart  failure  due  to  other  causes,  from  10  to  60 
drops  of  ammonia  water,  diluted  with  from  1 
to  8  drachms  of  sterilized  distilled  water,  may 
be  injected  into  a  vein  with  great  benefit. 

Ammonia  water  or  some  of  its  preparations 
may  be  used  to  stimulate  the  gastric  secretion, 
especially  in  patients  in  whom  it  is  undesira- 
ble to  lessen  urinary  acidity.  It  is  often  use- 
ful in  those  forms  of  gastric  fermentation  in 
which  the  stomach  is  distended  with  gas.  In 
gastric  superacidity  from  1  to  5  drops  of  the 
ammonia  water,  taken  in  a  small  quantity  of 
water,  will  neutralize  the  acid.  The  aromatic 
spirit  of  ammonia  is  a  more  tasteful  remedy 
for  the  latter  condition,  and  its  administration 
is  also  indicated  in  that  form  of  headache 
caused  by  gastro- intestinal  indigestion.  In 
acute  alcoholism  or  alcoholic  narcosis,  after 
gastric  lavage  or  emesis  produced  by  apomor- 
phine,  10  drops  of  diluted  ammonia  water 
may  be  administered  per  os  every  half  hour  to 
avert  the  toxic  effects  of  the  alcohol.  In  such 
conditions  it  may  also  be  appropriately  given 
intravenously. 

Sir  B.  W.  Richardson  has  called  attention 
to  the  antiseptic  action  of  ammonia  water,  and 
Dr.  Gottbrecht  has  confirmed  that  report  by 
bacteriological  investigations,  finding  that  ani- 
mal matter  placed  in  a  5-per-cent.  solution  of 
ammonia  was  free  from  putrescence  after  near- 
ly two  years. 

Ammonia  water  is  used  in  the  preparation 
of  ammonia,  or  volatile,  liniment  (limmentum 
ammonim  [U.  S.  Ph.,  Br.  Ph.],  linimentum  am- 
moniatum,  seu  ammoniacale,  sen  volatile  [Ger. 
Ph.])  by  being  mixed  and  agitated  with  the 
following  ingredients : 


u.  s. 

Br. 

Ger. 

Fr. 

C.  c. 

50 
600 

Parte 
by  vol. 

1 

3 

Parte. 
1 

3 

1 

Grammes. 
10 

Alcohol 

Cotton-seed  oil  (olive  oil, 
Br.  Ph.,  Ger.  Ph.) 

Sweet-almond  oil 

90 

It  is  a  stimulating  application  for  local  pain. 

In  France  and  Germany  camphorated  am- 
monia liniment  (linimentum  ammoniato-cam- 
phoratum)  is  official.  It  is  prepared  by  mix- 
ing and  agitating. 


6er. 

Ft. 

Camphorated  oil 

3  parts. 
1  part. 

90  grammes. 

Ammonia  water. . . 

10        '* 

Linimentum  ammoniato-phosphoratum  is  a 
non-official  German  preparation  consisting  of 
phosphorated  oil,  25  parts  ;  ammonia  water,  8 
parts ;  turpentine  oil,  1  part. 

Linimentum  saponato-ammoniatum  is  an- 
other unofficial  German  preparation  consisting 
of  1  part  of  brown  soap  dissolved  in  30  parts  of 
water  and  10  parts  of  alcohol,  and  mixed  with 
15  parts  of  ammonia  water. 

The  stronger  water  is  used  to  prepare  spirit 
of  ammonia  (spiritus  ammonice  [U.  S.  Ph.], 
liquor  ammonii  caustici  spirituosus  [Ger.  Ph.]), 
an  alcoholic  solution  containing  10  per  cent,  by 
weight  of  the  gas.  It  is  a  colourless  liquid 
having  an  alcoholic  and  ammoniacal  odour. 
It  is  rarely  used  internally. 

Spirit  of  ammonia  may  be  used  in  place  of 
the  aromatic  spirit,  in  doses  of  from  5  to  30 
drops.  It  is  sometimes  useful  in  post-febrile 
asthenic  conditions. 

An  aromatic  spirit  of  ammonia  {spiritus 
ammonim  aromaticus  [U.  S.  Ph.,  Br.  Ph.])  con- 
tains the  following  ingredients: 


Ammouium  carbonate 

Ammonia  water 

Stronger  ammonia  wa- 
ter   

Oil  of  lemon 

Oil  of  lavender  flowers 

Oil  of  mitmeg 

Alcohol 

Distilled  water,  enough 
to  make 


34  grammes. 
90  0.  c. 


10  c. 
1  " 
1    " 

roo  " 

1,000    " 


8  fl.  oz. 

6J  fl.  drachma. 

4i  fl.  drachms. 
6  pints. 


Its  dose  is  from  20  to  60  drops,  in  water. 

The  Br.  Ph.  prescribes  a  fetid  spirit  of  am- 
monia that  is  prepared  by  macerating  1-J  oz. 
of  asafoetida  in  2  fl.  oz.  of  alcohol  for  twenty- 
four  hours,  when  the  spirit  is  distilled  off  and 
the  product  mixed  with  2  parts  of  the  stronger 
water  of  ammonia,  and  then  enough  alcohol 
added  to  make  1  pint.  The  fetid  spirit  of 
ammonia  may  be  administered  in  hysterical 
conditions  and  in  gastro-neuroses,  as  well  as  in 
other  states  in  which  asafoetida  is  indicated. 
The  dose  is  from  15  to  60  minims,  in  water. 

The  Ger.  Ph.  orders  an  anisated  spirit  of 
ammonia  (liquor  ammonii  anisatus)  that  is  a 
mixture  of  5  parts  of  ammonia  water  with  a 
solution  of  1  part  of  oil  of  anise  in  24  parts  of 
alcohol. 

There  is  an  unofficial  German  preparation, 
liquor  ammonii  aromatico-cethereus,  consisting 
of  a  mixture  of  4  parts  of  liquor  ammonii 
vinosus,  and  1  part  each  of  aromatic  tincture 
and  spiritus  fethereus.  It  is  used  as  a  car- 
minative in  doses  of  from  15  to  20  drops. 
The  liquor  ammonii  vinosus  is  a  mixture  of  1 
part  of  ammonia  water  with  2  parts  of  alcohoL 
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Any  of  the  preparations  of  ammonia  water 
are  useful  to  stimulate  the  intestine,  and  to 
facilitate  the  expulsion  of  gas  in  flatulence. 
They  will  be  found  to  be  serviceable  in  the 
flatulence  and  colic  of  children. 

S.  T.  Armsteons. 

AMMOITIAC,  the  ammoniacum  of  the 
pharmacopoeias  (the  gomme  ammoniague  of 
the  Fr.  Cod.),  is  a  gum-resin  that  exudes  from 
the  trunk  of  a  Persian  umbelliferous  tree,  Do- 
rema  Ammoniacum,  at  points  where  it  has 
been  punctured  by  beetles.  It  is  soluble  in 
alcohol,  and  forms  a  milky  emulsion  {lac  am- 
moniaci)  when  triturated  with  water.  Am- 
moniac is  used  internally  as  a  stimulating 
expectorant,  in  doses  of  from  10  to  30  grains, 
in  powder,  pill,  or  emulsion.  Ammoniac  emul- 
sion is  oificial  in  several  pharmacopoeias.  The 
emulsum  ammoniaci  of  the  U.  S.  Ph.  contains 
1  oz.  and  180  grains  of  ammoniacum  in  33  fl. 
oz.  and  6^  fl.  drachms  of  the  mixture ;  the 
mistura  ammoniaci  of  the  Br.  Ph.,  1  oz.  of  the 
gum  in  64  fl.  oz.  of  water.  Ammoniac  is  in 
some  repute  as  a  resolvent,  and  figures  in  vari- 
ous compound  plasters,  notably  the  emplastrum 
ammoniaci  cum  hydrargyro. 

AIVESIONIXTSI. — Compounds  of  ammonium 
are  formed  when  ammonia  gas  and  an  acid  gas 
come  together  without  the  liberation  of  hydro- 
gen, or  by  the  direct  union  of  a  diatomic  an- 
hydride with  dry  ammonia.  When  heated  to 
redness  they  are  volatilized  without  leaving 
any  residue,  unless  the  acid  is  not  volatile. 

In  man,  small  quantities  of  ammonia  gas  are 
found  in  the  putrefactive  processes  that  occur 
in  the  alimentary  canal,  but  it  soon  enters  into 
combinations  to  form  salts  or  organic  com- 
pounds. Of  the  ammonium  salts,  minute  traces 
of  ammonium  chloride  are  found  in  the  urine, 
as  is  the  case  with  ammonium  urate  and  ammo- 
nio-magnesic  phosphate.  Ammonium  carbon- 
ate is  formed  from  urea  in  decomposing  urine. 

Physiological  Action. — While  the  action  of 
ammonium  is  materially  modified  by  the  acid 
radicle  with  which  it  is  combined,  all  its  salts 
have  an  action  on  the  spinal  cord,  the  motor 
nerves,  and  the  muscles,  some  salts  affecting 
the  cord  first,  others  the  motor  nerves.  For 
example,  toxic  doses  of  the  bromide  produce 
hypersBsthesia  with  atonic  spasm  that  eventu- 
ally passes  into  tetanus;  ammonium  chloride 
will  produce  tetanus;  ammonium  iodide  pro- 
duces progressive  paralysis,  the  brain  appar- 
ently being  affected  before  the  spinal  cord,  but 
there  is  no  tetanus ;  ammonium  phosphate  pro- 
duces paralysis  without  convulsions;  ammo- 
nium sulphate  produces  symptoms  similar  to 
those  caused  by  the  bromide,  but  rarely  is  tet- 
anus present. 

Dr.  T.  Lauder  Brunton  aptly  suggests  that 
these  salts  form  a  series  at  one  end  of  which 
the  members  stimulate  the  spinal  cord,  and 
have  no  marked  paralyzing  action  on  the  mo- 
tor nerves,  while  those  at  the  other  end  have 
no  marked  stimulating  action  on  the  cord,  but 
paralyze  both  it  and  the  motor  nerves.  Many 
of  these  salts  stimulate  the  vaso-motor  centres. 

The  chloride  and  the  carbonate  of  ammo- 
nium have  been  found  to  increase  glycogenesis, 


and  both  the  phosphate  and  the  benzoate  are 
powerful  hepatic  stimulants,  increasing  the  se- 
cretion of  bile. 

In  the  articles  which  immediately  follow, 
only  those  ammonium  salts  will  be  treated  of 
that  owe  their  medicinal  properties  mainly  or 
largely  to  the  base ;  for  the  others,  see  under 
Aesenic,  Benzoic  Acid,  Bromine,  Iodine,  Phos- 
phorus, Valerian,  etc. — S.  T.  Armstrong. 

AMMONIUM  ACETATE,  (NHijC^HaO,, 
is  formed  by  saturating  acetic  acid  with  am- 
monia gas  or  with  ammonium  carbonate.  It 
is  a  white,  odoarless,  soluble  substance  that 
crystallizes  in  large  needles.  It  is  rarely  used 
in  the  natural  state. 

Solution  of  ammonium  acetate,  spirit  of  Min- 
dererus  {liquor  ammonii  acetatis  [U.S.  Ph.,  Br. 
Ph.],  liquor  ammotdi  acetici  [Ger.  Ph.]),  is  made 
by  adding  5  parts  of  translucent  pure  ammo- 
nium carbonate  to  100  parts  of  diluted  acetic 
acid  and  stirring  gradually  until  dissolved. 
The  British  preparation  is  made  by  mixing  1 
fluid  part  of  the  liquor  ammonii  acetatis  for- 
tior  (Br.  Ph.)  and  5  fluid  parts  of  water. 

In  the  Ger.  Ph.  the  solution  of  ammonium 
acetate  is  prepared  by  mixing  and  heating  in 
a  porcelain  vessel  10  parts  of  ammonia  water 
with  12  parts  of  acetic  acid ;  this  is  neutralized 
with  ammonia  water,  filtered,  and  water  added 
to  bring  the  specific  gravity  to  1"033.  It  is  a 
clear  liquid,  of  a  mildly  saline  taste  and  acid 
reaction.  It  should  be  freshly  prepared,  be- 
cause its  acid  becomes  decomposed  and  ammo- 
nium carbonate  is  generated.  It  is  used  as  a 
diaphoretic  and  diuretic,  and  Binger  thinks  its 
action  is  increased  by  combination  with  other 
remedies  of  the  same  class;  both  Hare  and 
Wood  regard  it  as  very  feeble  in  its  action.  It 
is  frequently  used  in  febrile  and  inflammatory 
affections,  such  as  the  exanthemata,  acute  ca- 
tarrh, influenza,  and  infantile  coryza,  and  in 
headache  consequent  upon  gastric  derange- 
ment. Dr.  George  Harley  recommends  it  in 
large  doses  in  cases  of  delirium  due  to  "  bilious- 
ness." Dr.  A.  T.  Thompson  has  applied  it  lo- 
cally in  porrigo  of  the  scalp,  and  it  has  been 
used  as  a  lotion  in  sprains,  bruises,  and  gland- 
ular enlargements.  It  is  a  mild  diuretic  and 
does  not  irritate  the  kidneys,  but  increases  both 
the  water  and  the  solids  excreted.  The  dose  is 
from  1  to  8  drachms,  in  water,  repeated  every 
three  or  four  hours. 

The  British  pharmacopoeia  provides  a  strong 
solution  of  ammonium  acetate  {liquor  ammonii 
acetatis  fortior)  that  is  prepared  by  gradually 
adding  17i  oz.  of  crushed  ammonium  carbonate 
to  45  oz.  of  acetic  acid,  then  adding  more  acid 
until  a  neutral  liquid  results,  and  finally  add- 
ing sufficient  distilled  water  to  yield  3  pints  of 
product.  The  dose  of  this  solution  is  from  25 
to  75  minims,  but  its  principal  use  is  in  the 
preparation  of  solution  of  acetate  of  ammo- 
nium.— S.  T.  Armstrong. 

AMMONIUM  BIBOBATE.  —  See  Am- 
monium Borate. 

AMMONIUM  BICARBONATE,  (NH,) 
HCOs,  is  produced  by  exposing  powdered  ofB- 
oial  ammonium  carbonate  to  the  air,  or  by 
heating  its  solution,  or  by  keeping  it  under  a 
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bell  glass  over  sulphuric  acid  and  slaked  lime, 
or  by  treating  1  part  of  the  carbonate  with  3 
parts  of  water.  All  these  processes  decom- 
pose the  carbonate  into  the  bicarbonate,  car- 
bon dioxide,  and  ammonia.  The  bicarbonate 
is  a  white  powder  that  has  no  ammoniacal 
odour  when  dry,  and  possesses  a  cooling,  saline 
taste.  It  is  soluble  in  water  in  the  proportion 
1  to  8.  It  has  a  less  caustic  taste  than  the 
carbonate  and  is  more  palatable,  being  espe- 
cially adapted  for  effervescing  draughts.  It 
may  be  used  as  an  antacid  instead  of  sodium 
bicarbonate.  The  dose  is  from  3  to  10  grains. 
S.  T.  Armstrong. 

AMMONIUM  BORATE,  SCNHiHBjO,) 
3HaO,  is  formed  by  dissolving  boric  acid  in 
ammonia  water  and  heating  until  the  am- 
monia excess  evaporates.  It  occurs  in  semi- 
transparent  crystals  having  an  alkaline  taste 
and  reaction.  It  is  soluble  in  water.  It  is  said 
to  be  efficacious  in  cystic  catarrh,  especially 
that  associated  with  calculus,  and  in  renal 
colic,  uric  acid  and  earthy  phosphates  appear- 
ing in  the  urine  in  great  quantities.  The  dose 
is  from  10  to  20  grains,  every  hour. 

Professor  Lashkevich  reported  in  1887  that 
he  had  found  this  salt  of  great  value  in  the 
treatment  of  phthisis.  It  decreases  expectora- 
tion and  diminishes  pyrexia.  The  dose  is  5 
grains,  three  times  a  day,  with  codeine  or 
some  other  sedative.— S.  T.  Armstrono. 

AMMONIUM  CARBAZOTATE,  am- 
monium picronitricum,  picrate  of  ammonium., 
C6H2(NO!i)30NH3,  is  a  compound  of  ammonium 
and  picric  acid.  Internally,  it  diminishes  the 
strength  of  the  pulse,  and  in  large  doses  brings 
on  heaviness  and  causes  cephalalgia  or  even 
delirium.  It  is  eliminated  by  the  kidneys.  In 
its  physiological  action  it  closely  resembles 
quinine.  Dr.  Dujardin-Beaumetz  states  that 
it  is  very  efficacious  in  intermittent  fever. 
The  suppression  of-the  paroxysms  may  be  ob- 
tained, he  says,  by  the  use  of  from  J  to  §  of  a 
grain  daily,  and  no  bad  effects  are  produced. 

Mr.  H.  M.  Clark  {Lancet,  1887,  i,  p.  366) 
states  that  he  used  this  drug  during  four  years 
and  a  half  in  10,000  cases  of  malarial  disease 
of  an  intermittent  type,  and  in  9  oases  only 
did  it  faU  to  cure.  He  gave  it  in  doses  of 
from  ^  to  1^  grain  four  or  five  times  a  day,  in 
pill.  He  states  that  it  is  useless  in  remittent 
fever.  In  therapeutic  doses  it  produces  no 
unpleasant  effect — headache,  deafness,  tinni- 
tus, gastric  disturbance,  or  nausea. 

On  account  of  its  explosive  effect  it  should 
be  dispensed  with  caution. 

No  report  regarding  its  efficacy  has  been 
made  since  the  custom  of  confirming  the  diag- 
nosis of  paludal  fevers  by  searching  for  the 
Ecsmatozoon  of  Laveran  has  prevailed. 

S.  T.  Armstronq. 

AMMONIUM  CARBONATE,  or  sesgui- 
carionate,  ammonii  carbonas  (U.  S.  Ph.,  Br. 
Ph.),  ammonium  carhonicwm  (Ger.  Ph.),  sal 
volatile,  Preston  salts,  (NH4)4H2(COs)3,  is  pre- 
pared by  heating  a  mixture  of  ammonium 
chloride  and  calcium  carbonate  and  condens- 
ing the  product.  Ammonium  sulphate  may 
be  substituted  for  the  chloride.    Ammonium 


carbonate  occurs  in  white,  translucent  masses 
that  become  opaque  and  friable  on  exposure 
to  air.  It  has  a  pungent  odour,  a  sharp  taste, 
and  an  acid  reaction. 

As  it  occurs  in  commerce  it  consists  of  am- 
monium bicarbonate  (acid  carbonate)  and  car- 
bamate. It  is  soluble  in  cold  water,  but  is 
decomposed  by  hot  water  with  the  elimination 
of  ammonia  and  carbonic-acid  gas.  When  it 
is  added  to  alcohol  the  carbamate  is  dissolved, 
leaving  ammonium  bicarbonate.  It  volatilizes 
on  being  heated. 

Ammonium  carbonate  neutralizes  the  gas- 
tric acids  and  is  a  useful  antacid,  but,  ad- 
ministered in  large  doses,  it  is  incompletely 
neutralized,  and  it  may  so  stimulate  the  gas- 
tric mucous  membrane  that  vomiting  will  be 
produced.  It  possesses  in  a  lesser  degree  the 
stimulating  properties  of  ammonia,  and  its 
use  is  indicated  where  an  ammonium  salt  is  to 
be  administered  continuously.  It  excites  the 
action  of  the  skin,  kidneys,  and  bronchial 
glands. 

Rohmann  found  that  it  increased  the  forma- 
tion of  glycogen ;  this  is  not  considered  the 
result  of  its  alkalinity,  because  sodium  car- 
bonate will  not  act  in  this  manner,  but  it  is 
believed  that  ammonia  and  a  carbohydrate 
entering  the  liver  together  may  form  a  new 
compound  that  will  split  into  glycogen  and  a 
nitrogenous  product,  such  as  urea. 

Schroder's  recent  experiments  indicate  that 
ammonium  carbonate  is  one  of  the  urea  pre- 
cursors. After  nephrectomy  in  a  dog  there  is 
a  fourfold  urea  increase,  but  blood  mixed  with 
ammonium  carbonate  and  passed  through  the 
excised  kidney  or  through  the  lower-limb 
muscles  shows  no  urea  increase,  while  if  the 
mixture  is  passed  through  the  liver  there  is  an 
increased  quantity  of  urea,  although  blood  so 
passed  without  this  ammonium  salt  shows 
slight,  if  any,  increase  of  urea.  The  adminis- 
tration of  ammonium  salts  with  the  food  in- 
creases the  excretion  of  urea.  Pathologically, 
these  conclusions  are  supported  by  the  fact  that 
in  hepatic  cirrhosis,  in  which  the  liver-cells  are 
partly  destroyed  by  the  connective-tissue  pro- 
liferation, urea  in  the  urine  is  diminished  while 
ammonia  is  increased. 

Ammonium  carbonate  is  an  irritant  when 
administered  internally  in  large  doses,  and  ad- 
vantage is  taken  of  this  fact  when  an  expec- 
torant re-enforced  by  an  emetic  is  desired  in 
severe  cases  of  chronic  bronchitis  in  which 
there  are  pronounced  dyspnoea,  feeble  circula- 
tion, and  great  depression  in  consequence  of 
the  tubes  being  choked  with  mucus.  In  such 
asthenic  patients  this  salt  is  preferable  to 
ipecac  or  squill,  which  may  be  indicated  in  a 
sthenic  bronchial  inflammation. 

In  doses  of  from  5  to  8  grains,  in  an  aro- 
matic water  or  bitter  infusion,  it  stimulates 
the  secretion  of  gastric  juice,  and  may  be  ad- 
ministered in  atonic  dyspepsia,  flatulence,  and 
colic  due  to  the  latter.  In  such  conditions 
the  aromatic  spirit  of  ammonia  or  the  spirit 
of  Mindererus  may  be  substituted  for  the  car- 
bonate. 

Dr.  Hope  has  stated  that  in  those  forms  of 
asthma  associated  with  cardiac  disorders  great 
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benefit  is  derived  from  this  salt  in  doses  of 
from  10  to  15  grains,  six  or  eight  times  a  day. 

The  principal  use  of  this  salt  is  as  a  stimu- 
lant expectorant  in  chronic  bronchitis  and  in 
pneumonia.  Dr.  H.  C.  Wood  considers  it  the 
best  preparation  for  use  in  typhoid  pneumonia. 
It  should  be  given  in  doses  of  from  5  to  10 
grains  pro  re  nata. 

Dr.  George  Harley,  having  observed  that  am- 
monium carbonate  administered  in  large  doses 
to  pigs  caused  leanness  and  great  muscular 
hardness,  was  led  to  administer  the  salt  in  cases 
of  fatty  liver,  in  doses  of  from  5  to  10  grains, 
thrice  a  day.  This,  with  a  regulated  diet  of 
lean  animal  food,  daily  exercise,  and  sulphate 
of  sodium  before  breakfast,  will  often  cause  a 
rapid  diminution  in  the  size  of  the  liver. 

Dr.  Basham  has  used  it  in  diabetes  mellitus, 
in  an  effervescing  draught,  as  follows : 

5   Ammon.  carb., 
Ammon.  phosphat., 

Sodii  bicarb aa  gr.  x ; 

Tinct.  zingib gtt.  x ; 

,,  M n 

M. 

This  is  to  be  taken  with  a  tablespoonful  of 
fresh  lemon  juice,  twice  daily.  It  is  said  to 
relieve  thirst,  diminish  the  quantity  of  urine, 
and  decrease  the  proportion  of  sugar  excreted. 

It  has  been  used  in  chorea  and  hysteria 
with  satisfactory  results,  and  Dr.  Anstie  main- 
tained that  if  it  was  administered  before  an 
expected  attack  of  epilepsy  the  paroxysm 
would  be  averted. 

It  has  had  popularity  in  the  treatment  of 
scarlatina,  in  doses  of  from  2  to  G  grains,  in 
cinnamon  water  or  milk,  every  one  or  two 
hours,  but  it  is  not  apparent  what  specific  ac- 
tion it  can  exercise  on  that  disease. 

Several  physicians  have  recommended  its 
use  in  the  treatment  of  mbeola,  urticaria,  ro- 
seola, and  erythema,  but,  unless  these  diseases 
are  accompanied  by  deficient  urea  excretion 
that  is  corrected  by  the  ammonium  salt,  the 
advantage  of  its  use  is  questionable. 

Dr.  Beale  has  found  the  salt  very  useful  in 
eystinuria. 

Experiments  made  by  Dr.  Gottbrecht  have 
shown  that  ammonium  carbonate  retards  pu- 
trefaction according  to  the  concentration  of 
the  solution  employed ;  a  1-per-cent.  solution 
retarded  it  until  the  third  day,  and  a  10-per- 
cent, solution  until  about  the  sixtieth  day.  A 
5-per-oent.  solution  added  to  infected  gelatin 
stopped,  and  a  2|-per-oent.  solution  hindered, 
the  liquefaction  of  the  gelatin. 

Ammonium  carbonate  is  used  in  the  prepa- 
ration of  aromatic  spirit  of  ammonia  (see  Am- 
monia) and  of  liquor  ammonii  acetatis  (see 
Ammonium  Acetate). 

Ammonium  carbonicum  pyro-oleosum  (Ger. 
Ph.),  sal  volatile  cornu  cervi,  is  a  compound  of 
32  parts  of  ammonium  carbonate  with  1  part 
of  ethereal  animal  oil.  It  is  a  light-yellow 
powder  that  turns  brown  on  exposure  to  light. 
It  combines  in  its  effects  the  antispasmodic 
action  of  the  animal  oil  and  the  stimulating 
action  of  ammonium.  It  may  be  used  in  hys- 
terical conditions.     The  dose  is  from  3  to  8 


drops.    The  preparation  must  be  kept  from 
the  light  in  well-stopped  bottles. 

Liquor  ammonii  carbonici  pyro-oleosi  (Ger. 
Ph.),  spiritus  cornu  cervi,  is  prepared  by 
dissolving  1  part  of  ammonium  carbonicum 
pyro-oleosum  in  5  parts  of  distilled  water  and 
filtering.     The  dose  is  from  15  to  40  drops. 

Liquor  ammonii  carbonici  (Ger.  Ph.)  is  a 
filtered  solution  of  1  part  of  ammonium  car- 
bonate in  5  parts  of  distUled  water. 

S.  T.  Armstrong. 

AMMONIUM  CHLORIDE,  ammonii 
chloridum  (U.  S.  Ph.,  Br.  Ph.),  ammoniurn, 
chloratum  (Ger.  Ph.),  sal  ammoniac,  NH4CI,  is 
obtained  from  the  ammoniacal  water  of  gas 
works.  It  occurs  in  tough,  translucent,  fibrous, 
inodorous  masses,  salty  in  taste,  soluble  in  wa- 
ter and  in  rectified  spirit,  volatile  without 
fusion  or  decomposition.  In  pharmacy  it  is 
used  for  generating  ammonia  gas  in  preparing 
aqua  ammonise. 

In  frequent  small  doses  ammonium  chloride 
causes  discomfort  and  heat  in  the  stomach,  di- 
aphoresis, diuresis,  and  increased  secretion  of 
mucus  from  the  gastro-intestinal  tract.  In 
large  doses,  in  animals,  it  produces  pain,  ex- 
citement, collapse,  convulsions,  and  death.  It 
has  no  effect  upon  the  bile  secretion  of  dogs. 
In  man,  as  much  as  two  ounces  have  been  taken 
with  no  other  ill  effects  than  colicky  pains  and 
some  diarrhoea.  Ordinarily,  in  man,  it  pro- 
duces a  notable  increase  in  all  the  solids  of  the 
urine,  except  the  uric  acid,  which  is  slightly 
diminished,  while  the  urea  is  decidedly  in- 
creased. 

Dr.  H.  C.  Wood  does  not  consider  that  in 
ordinary  doses  this  salt  has'  any  decided  influ- 
ence upon  the  circulation.  Analyses  and  clin- 
ical experience  have  shown  that  the  continued 
administration  of  the  salt  does  impoverish 
the  blood  of  its  solid  constituents.  The  salt 
acts  especially  on  the  mucous  membranes.  It 
is  chiefly  eliminated  in  the  urine,  unchanged. 

It  is  most  useful  in  the  treatment  of  acute 
and  chronic  bronchitis,  but  is  administered  in 
the  former  condition  only  after  active  inflam- 
matory action  has  been  modified.  In  doses  of 
from  5  to  30  grains  it  increases  the  mucous 
secretion  and  facilitates  expectoration.  It  has 
been  administered  in  intermittent  fever,  but 
there  is  no  positive  evidence  that  it  is  of  the 
slightest  value  in  the  treatment  of  that  disease. 
It  has  been  a  favourite  remedy  for  gastric  and 
intestinal  catarrhs,  especially  in  children,  given 
in  doses  of  from  2  to  10  grains,  with  extract  of 
licorice.  It  is  a  widely  employed  remedy  in 
hepatic  inflammations.  Dr.  Charles  Murchison 
considering  that  it  holds  a  pre-eminent  place. 
It  has  proved  to  be  of  great  value  in  relieving 
hepatic  congestion,  as  well  as  in  treating  ftmc- 
tional  hepatic  derangement  associated  with 
hthcemia.  Its  diaphoretic  and  diuretic  actions 
are  influential  in  relieving  the  portal  circula- 
tion and  allaying  pain.  Dr.  Hariey  does  not 
consider  that  it  is  an  antiphlogistic  in  conges- 
tion, as  it  seems  to  be  a  stimulant  to  both  the 
circulatory  and  nervous  systems,  and  he  agrees 
with  Dr.  William  Stewart,  who  first  called  at- 
tention to  its  use  in  this  condition,  that  a  dry, 
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hot  skin  contra-indicates  its  administration. 
In  the  early  stage  of  hepatic  abscess  large 
doses  of  ammonium  chloride  stimulate  the  ab- 
sorbents of  the  liver,  and  thus  tend  to  avert 
suppurative  degeneration  of  the  liver  tissue. 
For  these  hepatic  affections  it  may  be  pre- 
scribed in  conjunction  with  either  alkalies  or 
mineral  acids,  and  should  be  given  in  doses  of 
from  20  to  30  grains,  three  or  four  times  a  day, 

A  number  of  observers  have  recommended 
its  employment  in  cases  of  amyloid  liver  in 
doses  of  from  60  to  100  grains;  but  a  rigid 
diet  should  be  enforced  at  the  same  time. 

In  facial,  intercostal,  and  ovarian  neuralgias, 
in  doses  of  30  grains  from  three  to  four  times 
a  day,  it  has  proved  of  service,  but  if  the  pain 
is  not  diminished  after  four  doses  the  use  of  it 
should  be  discontinued  and  some  other  treat- 
ment instituted.  The  indications  for  its  use 
are  empirical  rather  than  scientific.  It  has 
been  recommended  for  headache,  amenorrhea, 
dropsy,  hmmorrhages,  senile  gangrene,  whoop- 
ing-cough, and  myalgia,  but  it  is  inferior  to 
many  other  remedies  for  these  conditions. 

Inhalations  of  ammonium-chloride  vapour 
are  very  useful  in  coryza  and  inflammations  of 
the  pharynx,  larynx,  and  bronchi.  There  are 
a  number  of  inhalers  made  for  the  purpose,  all 
of  them  based  on  the  fundamental  principle  of 
mixing  the  fumes  of  hydrochloric  acid  and 
ammonia  water. 

Ammonium-chloride  troches,  trochischi  am- 
monii  chloridi  (U.  S.  Ph.),  are  prepared  by  rub- 
bing together  until  thoroughly  mixed,  finely 
powdered  ammonium  chloride,  10  grammes 
(about  150  grains) ;  extract  of  glycyrrhiza,  25 
grammes  (about  375  grains);  tragacanth,  2 
grammes  (about  30  grains) ;  sugar,  50  grammes 
(about  750  grains) ;  and  adding  enough  syrup 
of  Tolu  to  make  a  mass  to  be  divided  into  100 
troches.  These  troches  are  used  in  pharyngitis, 
laryngitis,  and  subacute  bronchitis. 

Compressed  tablets  consisting  of  5  grains 
each  are  much  used  for  catarrhal  affections. 
S.  T.  Aemstbokg. 

AMMONIUM  CITRATE,  (NH4)3C,H»0,, 
is  obtained  by  dissolving  citric  acid  in  ammonia 
water,  or  in  water  containing  ammonium  car- 
bonate. In  Germany  it  has  been  administered 
in  diseases  of  the  bladder  in  doses  of  from  15  to 
45  grains  several  times  a  day. 

A  strong  solution  of  citrate  of  ammonium, 
liquor  ammonii  citratis  fortior  (Br.  Ph.),  is 
made  by  neutralizing  12  oz.  of  citric  acid  with 
11  fl.  oz.  (or  a  sufficiency)  of  strong  solution  of 
ammonia,  and  adding  enough  distilled  water 
to  make  a  pint  of  product.  This  solution,  di- 
luted with  four  times  its  bulk  of  distilled 
water,  constitutes  liquor  ammonii  citratis  (Br. 
Ph.).  The  dose  of  the  stronger  solution  is 
from  30  to  90  drops,  and  that  of  the  weaker 
from  2  to  6  fl.  drachms.  The  solutions  are 
clear,  colourless,  and  saline  in  taste.  Their  ac- 
tion is  similar  to  that  of  the  solution  of  am- 
monium acetate. — S.  T.  Armstrong. 

AMMONIUM  EMBELATE,  ammonium 
embelicum,  CsHisCOONHj,  occurs  as  large, 
needle-shaped  crystals  of  a  foxy-red  hue.  It 
is  precipitated  from  an  alcoholic  solution  of 


embelic  acid  mixed  with  an  excess  of  strong 
ammonia  water.  This  salt,  which  is  tasteless, 
is  said  to  be  an  effective  tceniofuge  in  doses  of 
from  3  to  6  grains,  acting  where  the  ordinary 
tieniacides  have  failed.  It  is  given  in  honey, 
and  the  dose  is  preceded  and  followed  by  one 
of  castor  oil. — S.  T.  Armstrong. 

AMMONIUM  FLUORIDE,  ammonii 
fluoridum,  NH4P,  is  prepared  by  saturating  a 
solution  of  hydrofluoric  acid  with  ammonia 
and  allowing  the  mixture  to  evaporate  over 
quicklime.  It  crystallizes  in  colorless  hex- 
agonal prisms  that  dissolve  readily  in  water. 
It  must  be  kept  in  gutta-percha  or  wax-lined 
bottles.  Dr.  J.  Lucas  has  prepared  a  liquor 
ammonii  fluoridi,  of  the  strength  of  4  grains 
to  1  oz.  of  water.  This  solution  has  been  used 
to  diminish  the  size  of  hypertrophied  spleens, 
in  doses  increasing  from  5  to  20  drops,  in  water, 
after  each  meal.  It  has  been  recommended  as 
an  inhalation  in  phthisis  in  a  2-to-l,000  solu- 
tion.— S.  T.  Armstrong. 

AMMONIUM  FORMATE,  ammonii 
formas,  ammonium  formicicum  NH1CHO3,  is 
obtained  by  neutralizing  formic  acid  with  am- 
monia and  evaporating  the  solution  until  crys- 
tallization occurs.  It  has  a  pungent  taste.  It  is 
eliminated,  unchanged,  in  the  urine.  It  has 
been  administered  for  reflex  paralysis  and  for 
muscular  paresis  due  to  disuse,  in  patients  in 
whom  there  is  no  active  inflammation  or  irri- 
tation of  the  nervous  centres.  Its  value  is 
questionable.  The  dose  is  5  grains,  once  or 
twice  a  day. — S.  T.  Armstrong. 

AMMONIUM       HYDROSULPHIDE, 

NH4HS,  is  formed,  in  solution,  by  saturating  a 
caustic  solution  of  ammonia  with  sulphuretted 
hydrogen,  or,  anhydrous,  by  mixing  equal  vol- 
umes of  dry  ammonia  gas  and  dry  sulphuretted 
hydrogen.  It  is  a  colourless,  transparent,  vola- 
tile salt.  There  is  a  German  preparation,  solu- 
tion of  ammonium  sulphydrate,  liquor  ammonii 
hydrosulfurati,  sen  hydrothionici,  that  is  made 
by  passing  a  current  of  sulphuretted-hydrogen 
gas  through  a  mixture  of  30  parts  of  flowers 
of  sulphur  and  180  parts  of  caustic  ammonia 
solution.  It  has  been  used  for  catarrhal  and 
rheumatic  diseases  and  for  diabetes.  The  dose 
is  from  6  to  15  drops,  in  water  or  milk.  In 
doses  of  from  5  to  6  drops  it  has  been  used  for 
dysuria. — S..  T.  Armstrong. 

AMMONIUM  NITRATE,  ammonii  m- 
tras  (U.  S.  Ph.,  Br.  Ph.),  ammonium  nitricum, 
NHiNOs,  is  prepared  by  neutralizing  nitric 
acid  with  ammonium  hydrate  or  carbonate.  It 
is  odourless  and  deliquescent,  and  has  a  sharp 
bitter  taste  and  a  neutral  reaction.  It  is  used 
in  the  preparation  of  nitrons-oxide  gas ;  heated 
to  320°  F.,  it  is  resolved  into  this  gas  and  water. 
S.  T.  Armstrong. 

AMMONIUM  PHOSPHATE.— See  un- 
der Phosphorus. 

AMMONIUM  PICRATE.— See  Ammoni- 
um Carbazotate. 

AMMONIUM  SALICYLATE.— See  un- 
der Salicylic  Acid. 

AMMONIUM  SUCCINATE,  ammonii 
succinas,  ammonii  succinicum,  C4H4(NH4)a04, 
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is  prepared  by  supersaturating  succinic  acid 
with  ammonia.  It  has  been  used  in  the  treat- 
ment of  delirium  tremens,  in  doses  of  from  5 
to  10  grains,  three  times  a  day. 

Solution  of  ammonium  succinate  (liquor  am- 
monii  succinici,  ammoniacum  succinicum  so- 
lutum,  liquor  cornu  cervi  succinatus,  spiritus 
cornu  cervi  succinatus)  is  a  German  prepara- 
tion made  by  dissolving  1  part  of  succinic  acid 
in  8  parts  of  warm  water,  and  neutralizing  the 
solution  with  a  sufficient  quantity  of  pyro- 
oleous  ammonium  carbonate.  After  standing 
for  twenty-four  hours  the  solution  is  filtered. 
It  has  a  brownish  colour.  It  has  been  recom- 
mended in  the  treatment  of  convulsive,  and 
hysterical  disorders,  and  in  asthmatic  and 
rheumatic  conditions.  The  dose  is  from  10  to 
20  drops. 

With  it  is  prepared  an  ethereal  solution  of 
ammonium  succinate  {liquor  ammonii  succinici 
cpihereus,  liquor  antispasticus),  made  by  mix- 
ing equal  parts  of  the  solution  of  ammonium 
succinate  and  spiritus  wthereus  (Ger.  Ph.).  It 
is  sold  under  the  name  of  EUer's  drops  (liquor 
antarthriticus  Elleri),  and  is  given  for  the  con- 
vulsive disorders  of  children,  in  doses  of  20 
drops.  From  the  first-mentioned  solution 
pyro-oleous  ammonium  succinate  (ammonium 
succinicum  pyro-oleosum)  may  be  obtained.  It 
is  not  now  used  medicinally. 

S.  T.  Armstrong. 

ammonium:  sulphate,  ammonH 
sulphas,  ammonium  sulfuricum,  (NH4)3S04, 
is  prepared  by  collecting  the  distillate  from  a 
mixture  of  ammoniacal-gas  liquor  and  iime  in 
sulphuric  acid.  It  forms  anhydrous,  soluble, 
rhombic  crystals.  It  has  been  used  as  a  stimu- 
lant in  doses  of  from  15  to  30  grains,  but  it  is 
inferior  to  other  ammonium  salts. 

S.  T.  Armstrong. 

AMMONIUM  SULPHICHTHYOL- 
ATE. — See  Ichthyol. 

AMMONIUM  SULPHYDRATE.— See 

Ammonium  Hydrosulphide. 

AMMONIUM  TETRETHYLATE, 

NEttOH,  is  obtained  by  decomposing  ammo- 
nium iodide  with  silver  nitrate  or  its  sulphate 
with  baryta.  It  occurs  in  slender  crystals  that 
are  alkaline,  bitter,  and  deliquescent.  Mr.  T. 
A.  Edison,  in  experimenting  with  uric-acid 
solvents,  found  that  this  salt  was  most  effica- 
cious in  dissolving  that  acid  or  a  deposit  of 
sodium  urate  removed  from  a  Joint.  Dr.  P. 
Peterson  found  that  10  drops  of  a  3-per-cent. 
solution,  injected  into  an  animal's  ear,  or  15 
drops  of  such  a  solution,  given  per  os,  pro- 
duced no  bad  results.  The  writer  once  under- 
took an  investigation  of  its  therapeutic  effects. 
There  was  no  marked  increase  of  urea  excre- 
tion following  its  administration  by  the  mouth 
in  patients  suffering  with  acxde  articular  rheu- 
matism. There  did  not  seem  to  be  any  speofiic 
influence  exercised  on  the  course  of  the  disease. 
It  was  given  in  doses  of  from  10  to  20  drops 
of  a  10-per-cent.  solution.  In  one  patient,  to 
whom  it  was  administered  hypodermically, 
there  followed  at  a  late  period  a  necrobiosis  of 
the  subcutaneous  tissue  wherever  an  injection 
had  been  made.    A  sterilized  syringe  was  used, 


and  abscess  following  hypodermic  injections 
of  usual  hospital  solutions  was  unknown.  No 
opportunity  offered  to  use  it  in  gouty  deposits, 
where,  if  it  is  not  decomposed  in  the  stomach, 
it  may  exercise  some  curative  influence. 

S.  T.  Armstrong. 
AMMONIUM  URATE,  ammonii  uras, 
NHiC^HsNiOs,  is  formed  by  digesting  uric 
acid  in  ammonia  solution  or  by  adding  am- 
monium chloride  to  a  solution  of  urates.  It 
is  a  white,  amorphous  salt  that  dissolves  with 
difBouLty.  It  has  been  applied  in  an  ointment, 
in  the  strength  of  20  grains  to  1  oz.,  in  eczema 
and  other  skin  diseases.  Its  therapeutic  value 
is  slight,  if  it  has  any. — S.  T.  Armstrong. 

AMPLOSIA. — This  name  has  been  given 
to  the  expressed  juice  of  grapes  bottled  with- 
out having  been  allowed  to  ferment.  Its  use 
has  been  recommended  as  a  substitute  for  the 
"grape  cure."  The  fermentation  is  checked 
by  the  addition  of  benzoic  acid,  but  apparently 
not  wholly  prevented,  for  the  liquid  has  been 
found  to  contain  an  infinitesimal  amount  of 
alcohol. 

AMYGDALA,  AMYGDALIN,  AMYG- 
DALUS. — See  under  Almonds. 

AMYL^THER        NITROSUS.  —  See 

Amyl  nitrite. 

AMYL  ALCOHOL,  CsHnOH,  a  promi- 
nent constituent  of  fusel  oU,  especially  that 
obtained  from  potato  spirit,  was  formerly  offi- 
cial on  account  of  its  being  used  in  the  manu- 
facture of  valerianic  acid,  amyl  nitrite,  and 
some  other  products.  It  is  still  employed  in 
medico-legal  investigations  to  extract  alka- 
loids, especially  morphine,  from  watery  liquids. 
It  is  an  active  poison,  producing  muscular 
rigidity  followed  by  complete  relaxation  and 
coma. 

AMYLAMINE  CHLORIDE,  or  hvdro- 
chloride,  NHj.CbHu.HCI,  has  been  found  to 
reduce  the  pulse  and  temperature  when  given 
in  daily  amounts  of  from  7  to  1.5  grains.  Its 
use  in  practice  is  not  to  be  recommended. 

AMYL  CHLORIDE.— Chloramyl,  pentyl 
chloride,  CeHuCl,  a  colourless  liquid,  of  agree- 
able odour,  prepared  by  the  action  of  hydro- 
chloric acid  on  alcohol  heated  in  a  retort  to 
230°  P.  It  is  an  ancesthetic,  but  is  slow  in 
its  action  and  in  the  subsidence  of  the  anses- 
thesia. 

AMYLENE,  CbHio,  a  derivative  of  fer- 
mentation amyl  alcohol,  is  a  mobile  liquid  of 
a  garlicky  odour.  It  was  formerly  used  as  an 
anmsthetic,  but  was  found  to  be  more  danger- 
ous than  the  anaesthetics  in  common  use. 

AMYLENE  HYDRATE,  (CH3),.C2H5. 
C.OH,  tertiary  amyl  alcohol,  the  amylenum 
hydratum  of  the  Ger.  Ph.,  is  a  colourless,  vola- 
tile liquid  of  a  camphoraceous  and  peppermint- 
like odour.  It  has  been  used  as  an  anesthetic, 
and  is  considered  a  comparatively  safe  one,  but 
IS  employed  principally  as  a  pure  hypnotic, 
ranging  in  potency  between  chloral  hydrate 
and  paraldehyde.  It  has  the  advantage  over 
chloral  of  not  increasing  nitrogenous  waste  in 
cases  of  its  repeated  administration  for  a  con- 
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siderable  period  of  time.  It  dissolves  in  8  parts 
of  water  and  in  all  proportions  in  alcohol.  It 
should  be  kept  in  well-stopped  bottles  and 
away  from  the  light.  The  dose  is  from  15  to 
60  grains,  and  not  more  than  120  grains  should 
be  given  in  twenty-four  hours.  It  should  be 
taken  well  diluted  with  water  or  wine. 

AMYIi  HYDRIDE.— Pentane,  CbHi,,  be- 
longing to  the  paraffin  series,  a  colourless 
liquid,  of  a  slight  but  disagreeable  odour,  said 
to  be  of  the  least  density  of  all  known  liquids. 
It  is  a  potent  anmsthetic,  said  to  act  without 
causing  irritation  or  dyspnoea.  Until  further 
observation  has  established  its  manageability, 
its  use  is  not  to  be  recommended. 

AMYL  IODIDE.— A  colourless,  pungent 
liquid,  CeHuI,  turning  brown  on  exposure  to 
light,  prepared  by  the  action  of  amyl  alcohol 
on  iodine  in  the  presence  of  phosphorus.  It 
was  found  by  Kiohardson  to  have  ancBsihetic 
properties. 

AMYIi  NITRITE,  or  amylonitrous  ether, 
the  amyl  nitris  of  the  U.  S.  and  Br.  Ph's,  the 
amylium  nitrosum  of  the  Ger,  and  Austr.  Ph's, 
CjHii.O.NO,  is  prepared  by  the  action  of  1  part 
of  strong  nitric  acid  on  2  parts  of  rectified 
fusel  oil.  Although  it  was  discovered  as  early 
as  1844,  it  was  not  brought  to  the  notice  of  the 
profession  until  1865,  when  Dr.  (now  Sir)  B.  W. 
Richardson,  of  London,  called  attention  to  it. 
It  is  an  oily,  yellowish,  inflammable,  and  very 
volatile  liquid,  with  a  fruity  odour  very  much 
resembling  that  of  ripe  pears.  It  is  rapidly 
decomposed  by  coming  in  contact  with  water, 
and  nitrous  acid  is  set  free ;  but  when  it  is  taken 
by  the  stomach  it  is  probably  not  destroyed  be- 
fore absorption  takes  place,  although  Dr.  D.  J. 
Leech  (Croonian  Lectures,  Bril.  Med.  Jour., 
June  34,  1893)  says :  "  Prom  the  comparatively 
slight  effects  produced  by  the  nitrite  of  amyl 
when  taken  into  the  stomach,  I  am  inclined  to 
think  but  little  is  absorbed."  It  is  rapidly  ab- 
sorbed in  an  undeoomposed  state  when  inhaled, 
and  its  effects  when  administered  by  the  lungs 
are  prompt  and  decided. 

The  most  pronounced  symptoms  caused  by 
inhaling  several  drops  of  amyl-  nitrite  are  a 
sudden  and  intense  fulness  of  the  head,  which, 
if  the  dose  is  large,  amounts  to  severe  pain, 
especially  in  the  frontal  region,  flushing  of  the 
face,  increased  frequency  and  depth  of  respira- 
tion, and  exceedingly  rapid  and  irritable  action 
of  the  heart,  without,  apparently,  much  increase 
in  the  strength  of  the  cardiac  systole.  If  the 
dose  is  sufliciently  large  to  produce  the  lethal 
effects  of  the  medicament  the  face  becomes  ex- 
tremely pale,  the  pupils  dilate,  great  muscular 
relaxation  results,  the  pulse  is  weak,  rapid,  and 
scarcely  perceptible,  and  respiration  is  irregu- 
lar, slow,  and  shallow.  Cases  of  convulsions, 
or  muscular  twitching  of  the  face,  very  infre- 
quently observed  after  inhalations  of  large 
doses  of  amyl  nitrite,  are  probably  due  to  as- 
phyxia rather  than  to  the  direct  "influence  of 
the  drug  on  the  brain.  When  lethal  doses  of 
amyl  nitrite  are  taken  the  arterial  blood  as- 
sumes an  appearance  similar  to  that  of  the 
venous,  and  before  death  the  blood  is  choco- 
late-brown in  colour. 


The  Circulation.  —  The  condition  of  the 
heart,  pulse,  and  capillaries  indicates  the  pro- 
found influence  of  nitrite  of  amyl  on  the  cir- 
culation. When  this  drug  is  administered, 
especially  by  inhalation,  in  five-  or  ten-drop 
doses,  the  heart's  action  is  suddenly  increased, 
several  beats  a  minute.  One  of  the  most  im- 
portant questions  in  relation  to  the  use  of  amyl 
nitrite  in  certain  cardiac  disorders  and  de- 
pressed conditions  is,  whether  this  agent,  either 
directly  or  indirectly,  is  a  cardiac  stimulant, 
or  whether  it  simply  acts  as  an  indirect  cardiac 
accelerator  by  reason  of  its  depressing  influence 
on  the  cardiac  inhibitory  nerves.  Professor 
Reichert,  of  the  University  of  Pennsylvania 
{N.  Y.  Med.  Jour.,  July,  1881),  as  a  result  of 
his  experiments  with  the  drug  on  animals,  ex- 
presses the  view  that  in  small  doses  it  acts 
primarily  as  a  stimulant  to  the  heart.  Most 
observers,  however,  hold  the  opinion  that  there 
is  no  positive  evidence  to  prove  that  amyl 
nitrite  is  a  cardiac  stimulant.  While  this  agent 
is  not  a  direct  cardiac  stimulant,  yet  by  its  in- 
fluence in  depressing  the  inhibitory  nerves  of 
the  heart  it  enables  this  organ  to  do  more  work 
in  a  given  time,  and  in  this  manner  it  may  be 
said  to  be  an  indirect  cardiac  stimulant.  With 
this,  as  with  all  other  agents  which  increase 
the  heart's  action  by  depressing  one  portion  of 
the  nervous  system,  the  stimulant  effect  is 
transient,  and,  if  large  doses  are  employed,  or 
the  use  of  the  medicament  is  continued  for 
a  considerable  length  of  time,  it  becomes  a 
cardiac  depressant.  In  a  few  cases  irregular 
action  of  the  heart  has  been  observed  after  inha- 
lation of  nitrite  of  amyl.  The  pulse  is  greatly 
increased  in  frequency,  and  the  arterial  pres- 
sure is  lessened  almost  from  the  flrst.  As  the 
strength  of  the  cardiac  systole  undergoes  but 
little  change  when  medicinal  doses  are  admin- 
istered, it  is  evident  that  the  lessened  arterial 
pressure  is  not  cardiac  in  nature.  The  dilata- 
tion of  the  capillaries  which  occurs  from  amyl 
nitrite  is  the  cause  of  the  decreased  arterial 
pressure.  This  view  is  abundantly  substan- 
tiated by  numerous  observers  and  physiological 
experimenters.  Some  have  attributed  the  capil- 
lary dilatation  to  the  influence  of  the  drug  on 
the  central  nervous  system,  but  the  majority  o£ 
those  who  have  conducted  scientiflc  experi- 
ments on  lower  animals  to  determine  this  point 
are  convinced  that  the  capillary  dilatation  is 
mainly  peripheric  and  due  to  paralysis  of  the 
muscular  coat  of  the  arterioles.  Undoubtedly 
Dr.  H.  C.  Wood  is  correct  in  stating :  "  It  is, 
however,  very  probable,  from  the  general  sed- 
ative effect  of  the  drug  upon  the  motor  centres, 
that  it  acts  also  upon  the  vaso-motor  centres ; 
and  when  the  local  flushings  caused  by  small 
doses  of  the  poison  are  borne  in  mind,  this 
probability  is  greatly  enhanced." 

The  Nervous  System. — Amyl  nitrite  acts  on 
the  nerve  centres  and  nerves  as  a  depressant, 
affecting  principally  motor  conduction  and  re- 
flex activity,  especially  in  the  spinal  cord.  The 
functions  of  the  muscles  and  motor  nerves  are 
depressed,  but  to  a  lesser  degree  than  those  of 
the  cord.  The  effects  of  the  drug  on  the  spinal 
cord  have  been  determined  principally  by  ex- 
periments on  lower  animals.    Other  symptoms 
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than  spinal  are  so  prominent  in  man  after  in- 
haling the  nitrite  of  amyl  that  it  is  almost 
impossible  to  determine  satisfactorily  the  ef- 
fects on  the  functions  of  the  cord.  It  is  prob- 
able that  cerebral  function  is  depressed  by  this 
agent,  but  to  a  lesser  extent  than  the  spinal. 
Nearly  all  writers  are  agreed  that  nitrite  of 
amyl  has  no  direct  analgetic  effect,  and  the 
pain,  especially  cardiac,  neuralgic,  and  cephalic, 
which  is  sometimes  promptly  relieved  by  in- 
haling a  few  drops  of  it,  is  influenced  by  the 
direct  effects  of  the  drug  on  the  arterioles. 

A  considerable  part  of  the  ultimate  depress- 
ing effects  of  the  drug  under  consideration  is 
due  to  its  influence  on  the  blood.  These  con- 
sist mainly  of  lessened  power  of  oxidation  of 
the  haemoglobin  of  the  blood-corpuscles  and 
impaired  vitality  and  vitalizing  influence  of 
the  blood.  It  is  important  to  bear  in  mind 
that  the  arterioles  of  the  lungs  dilate  from  the 
effects  of  nitrite  of  amyl,  as  it  enables  us  to 
appreciate  the  prompt  relief  afforded  by  its 
inhalation  in  certain  cases  of  angina  pectoris 
and  in  cases  of  cardiac  dyspncea.  Under  such 
circumstances  the  sudden  dilatation  of  the  pul- 
monary capillaries  relieves  the  distended  cavi- 
ties of  the  heart. 

The  Urine. — Several  observers  have  detected 
sugar  in  the  urine  after  giving  large  doses  of 
amyl  nitrite,  but  it  does  not  seem  to  produce 
this  result  in  man  when  given  in  medicinal 
doses.  The  drug  has  the  effect  of  temporarily 
increasing  the  flow  of  urine. 

The  Temperature. — There  may  be  a  tem- 
porary slight  rise  of  the  heat  of  the  mouth  and 
surface  of  the  body  after  administering  nitrite 
of  amyl,  but  the  rectal  temperature  is  said  to 
be  diminished  from  the  first.  The  ultimate 
effects  of  the  drug  in  decided  doses  are  to 
lessen  heat  production  and  lower  the  tempera- 
ture of  the  entire  body.  These  results  take 
place  in  the  febrile  as  well  as  in  the  normal 
condition,  and  are  probably  due  to  dilatation 
of  the  cutaneous  capillaries,  thus  exposing  the 
blood  to  the  cooling  effects  of  the  atmosphere, 
with  impaired  hfemio  respiration  and  lessened 
metabolic  processes. 

Dose  and  Administration. — The  average  dose 
of  amyl  nitrite  is  from  3  to  5  minims.  Much 
larger  doses  have  been  given  without  untoward 
results.  A  dessertspoonful  has  been  swallowed 
and  the  patient  has  recovered,  although  emetics 
were  employed.  Leech  (Croonian  Lectures, 
Brit.  Med.  Jour.,  July,  1893)  mentions  a  pa- 
tient suffering  from  phthisis  who  inhaled  7 
drachms  of  the  drug  and  succumbed  to  its 
influence.  Two  drachms  have  been  given  hy- 
podermically  to  a  patient  with  cholera  in  the 
course  of  an  hour  and  thirty-six  minutes  with- 
out serious  symptoms  (H.  C.  Wood's  Thera- 
peutics, etc.,  sixth  edition,  p.  389).  The  best 
method  of  administration  seems  to  be  by  in- 
halation. The  drug  acts  more  promptly  when 
given  in  this  manner  than  when  taken  by  the 
mouth.  When  the  medicine  is  administered 
by  an  attendant  a  few  drops  may  be  placed  on 
the  handkerchief  and  held  near  the  nose  until 
the  face  begins  to  flush  or  the  patient  experi- 
ences a  full  sensation  in  the  head.  When  the 
patient  is  allowed  to  carry  the  drug  and  inhale 


it  at  will,  it  is  safer  to  use  the  pearls,  little 
hollow  balls  made  of  thin  glass,  containing  3 
or  more  drops  of  amyl  nitrite.  These  balls  can 
readily  be  crushed  between  the  folds  of  the 
handkerchief.  If  it  is  desirable  to  administer 
it  by  the  mouth,  Wood  recommends  dropping 
2  or  3  minims  on  a  lump  of  sugar  and  causing 
it  to  be  taken  instantly.  As  water  changes  it 
so  rapidly,  it  is  probable  that  little  of  the  amyl 
nitrite  is  absorbed  unchanged  when  it  is  given 
in  an  aqueous  menstruum. 

Therapeutics. — From  a  knowledge   of    the 
physiological  effects    of    nitrite   of    amyl    it 
would  seem  to  be  indicated  in  various  cardiac, 
pulmonary,   and  nervous   disorders  attended 
by  amgeiospasm  and  increased  blood  pressure. 
Angina  pectoris  is  the  most  conspicuous  affec- 
tion of  the  heart  for  which  the  drug  has  been 
used.     Two  of  the  most  obtrusive  symptoms 
of  angina  pectoris   are  cardiac  distress,  with 
various    radiating    neuralgic    pains,  and    in- 
creased blood-pressure.     There  is  a  difference 
of  opinion  as  to  whether  the  increased  blood- 
pressure  is  the  cause  of  the  cardiac  distress. 
Undoubtedly  the  disease  has  numerous  causes, 
but  the  paroxysms  of  pain  are  usually  attended 
with  increased  blood-pressure.    It  is  this  latter 
condition  which  the  inhalation  of  nitrite  of 
amyl  often  relieves  so  promptly,  and  with  it 
the  pain  and  distress  which  are  so  intolerable 
to  the  unhappy  sufferer.     That  the  drug  does 
not  act  directly  as  an  analgetic  in  these  cases 
is  evident  from  the  fact  that  large  doses  of 
rnorphine  fail  to  relieve  the  pain  in  some  pa- 
tients whose  pain  is  almost  instantly  allayed 
by  inhaling  a  few  drops  of  nitrite  of  amyl. 
In  some  cases  of  angina  pectoris  the  drug 
under  discussion  affords  little  or  no  relief,  but 
we  are  not  in  a  position  to  determine  without 
trial  in  what  class  of  cases  it  may  be  adminis- 
tered with  benefit  and  in  which  it  is  better  to 
refrain  from  giving  the  medicament.     In  the 
early  stage  of  the  disease,  no  matter  what  the 
pathological   lesion   may  be,   amyl  nitrite  is 
likely  to  afford  partial  or  entire  relief.     The 
shorter  the  paroxysms  the  greater  the  proba- 
bility that  they  will  yield  to  the  inhalations. 
In  a  few  instances  when  3  or  5  drops  have 
failed,  8  or  10  have  been  attended  with  decided 
benefit.     As  a  rule,  if  small  doses  give  no  re- 
lief, larger  ones  will   probably  faO.     Leech's 
summary  of  the  use  of  the  nitrite  in  angina 
pectoris  {Brit.  Med.  Jour..  July  15.  1893,  p. 
109)  may  be  quoted  with  advantage :"  Of  late 
isobutyl  nitrite  has  been  employed  occasionally 
as  a  substitute  for  amyl  nitrite.     Cash  finds 
isobutyl  and  secondary  propyl  nitrites  some- 
what more  active  in  reducing  tension  than  the 
amyl  compound.     It  has  appeared  to  me,  too, 
that  isobutyl  nitrite   more   certainly  relieves 
anginal  pam  than  does  official  amyl  nitrite. 

."  The  inhalation  of  amyl  nitrite  sometimes 
Y^r}°  relieve  the  pain  of  angina  pectoris; 
this  failure  may  arise  from  several  causes : 

. "  ^H  T*^®  paroxysms  may  be  due  to  neural- 
gia of  local  origin,  or  the  pain  may  be  re- 
flected or  hysterical,  and  circulatory  changes 
may  take  but  little  part  in  its  production.  In 
such  conditions  nitrite  inhalations  can  do  no 
harm,  yet  they  may  fail  to  relieve  pain. 
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"  (2)  In  some  cases  the  nitrite  does  not  re- 
move pain  because  of  the  short  duration  of  its 
action.  It  does  not  break  the  spell  of  the  ves- 
sel contraction.  There  may  be  relief,  but  it  is 
not  complete,  and  when  in  a  minute  or  two  the 
effect  of  the  drug  passes  off  the  wave  of  con- 
traction returns  and  with  it  the  pain. 

"  (3)  Some  are  curiously  insusceptible  to  the 
influence  of  amyl  nitrite.  In  such  people  full 
inhalations  may  succeed  when  slight  ones  fail, 
though  this  is  not  very  common.  If  a  certain 
measure  of  success  is  not  obtained  with  ordi- 
nary inhalation,  it  is  not  often  that  a  more 
copious  use  of  amyl  nitrite  completely  removes 
anginal  pain. 

"(4)  Lastly,  in  very  advanced  cases,  where 
the  attacks  of  pain  continue  long,  amyl  nitrite 
may  entirely  fail  to  relieve  the  pain,  though  in 
an  earlier  stage  it  proved  useful  for  this  pur- 
pose." 

In  many  cases  of  cardiac  dyspnma  inhala- 
tions of  amyl  nitrite  afford  prompt,  although 
usually  only  temporary,  relief  of  the  patient's 
most  distressing  symptom.  The  question  will 
naturally  arise,  Will  not  an  agent  which  causes 
so  great  an  increase  in  the  heart's  action  be 
attended  with  danger  in  fatty  heart,  or  in 
cases  of  long-standing  dilatation,  attended 
with  degeneration  of  the  muscular  fibres? 
All  are  agreed  that  large  doses  of  nitrite  of 
amyl  might  prove  dangerous  and  should  be 
avoided  in  such  cases.  Many  have  employed 
the  drug  in  small  doses  for  the  relief  of  car- 
diac distress  in  cases  of  fatty  and  dilated 
heart,  and  have  afforded  their  patients  speedy 
respite  from  suffering  without  observing  any 
untoward  results.  In  such  cases  the  safe  rule 
would  seem  to  be  to  use  the  medicament  in  the 
smallest  possible  dose  that  should  be  found  to 
relieve  the  distressing  symptoms,  and  if  3  or  5 
minims  inhaled  were  not  attended  with  any 
benefit,  it  should  not  be  pushed  further.  The 
agent  under  discussion  has  been  of  service  in 
relieving  pain  in  aortic  insufficiency  with  ex- 
cessive hypertrophy  and  severe  frontal  head- 
ache (Wood).  Strilmpell  has  not  been  able  to 
obtain  much  help  from  it  in  cardiac  dyspnoea 
due  to  valvular  lesion  and  dropsy.  As  amyl 
nitrite  seems  to  be  a  very  feeble  cardiac  stimu- 
lant, if  at  all  a  direct  one,  we  should  not  expect 
much  aid  from  its  inhalation  in  syncope  and 
cardiac  failure,  such  as  may  result  from  the 
use  of  anaesthetics,  from  shock,  etc.,  yet  numer- 
ous cases  of  cardiac  failure  during  anaesthesia, 
especially  from  chloroform,  have  been  reported, 
in  which  imminent  death  is  believed  to  have 
been  averted  by  the  timely  inhalation  of  a  few 
drops  of  this  agent.  Dr.  Edward  Rice  {Lancet, 
Sept.  19, 1891)  reports  such  a  case.  It  may  be 
that  the  sudden  dilatation  of  the  pulmonary 
capillaries  in  such  cases  relieves  the  heart,  but 
further  than  this  we  are  not  in  a  position  to 
give  a  satisfactory  reason  for  its  beneficial 
effects  in  such  cases. 

Amyl  nitrite  has  been  used  by  a  number  of 
physicians  for  the  relief  of  the  paroxysms  of 
dyspnoea  due  to  asthma  and  bronchitis,  but,  as 
might  be  expected,  its  influence  is  of  too  short 
a  duration  to  afford  more  than  temporary  ame- 
lioration. In  cases  of  nervous  asthma  in  which 


the  paroxysms  come  on  at  a  certain  time  dur- 
ing the  night,  a  few  drops  of  amyl  nitrite  in- 
haled at  the  beginning  of  the  paroxysm  may 
cut  it  short.  As  a  rule,  the  other  nitrites,  espe- 
cially the  nitrite  of  sodium,  nitrite  of  ethyl, 
and  nitroglycerin,  have  a  more  decided  influ- 
ence in  the  relief  of  the  dyspnoea  of  asthma, 
as  they  are  more  permanent  in  their  action. 

The  inhalation  of  amyl  nitrite  affords  prompt 
relief  from  urmmic  dyspnoea  in  some  cases,  but 
its  effects  are  so  transient  that  it  is  at  best 
only  palliative,  and  in  the  majority  of  cases  of 
this  kind  its  use  leads  to  disappointment.  Bals 
and  Broglio  (Bull,  med.,  JMay  30,  1888)  recom- 
mend the  tertiary  nitrite  of  amyl,  as  its  action 
is  more  marked  and  more  lasting ;  it  does  not 

E reduce  heat,  tension,  and  throbbing  of  the 
ead ;  it  can  be  inhaled  without  inconvenience 
or  danger  in  relatively  large  doses  (80  to  100 
drops  daily),  and  it  acts  as  a  hypnotic.  {Ann. 
of  the  Univ.  Med.  Sci.,  1889,  vol.  v,  110.) 

In  epilepsy,  amyl  nitrite,  if  inhaled  during 
the  aura,  may  avert  an  impending  seizure,  and 
it  has  been  employed  with  good  effect  in  the 
status  epilepticus,  in  which  convulsions  follow 
one  another  in  rapid  succession.  The  effect  of 
the  drug  is  too  transient  to  be  of  any  service 
in  breaking  up  the  habit.  Puerperal  convul- 
sions at  times  seem  to  yield  to  this  agent,  but 
its  tendency  to  relax  the  muscular  contraction 
of  the  womb,  and  thus  to  favour  uterine  haemor- 
rhage, has  deterred  obstetricians  from  its  use. 
Hysterical  paroxysms  have  apparently  been 
cut  short  by  repeated  inhalations  of  nitrite  of 
amyl,  and  a  like  result  has  followed  its  admin- 
istration in  catalepsy  and  hystero-epilepsy.  It 
seems  to  be  worthy  of  a  more  extended  use  in 
hysteria  than  the  majority  of  physicians  here- 
tofore have  accorded  to  it.  While  the  course 
of  tetanus  is  too  long  for  us  to  expect  a  decided 
curative  effect  from  inhalations  of  nitrite  of 
amyl,  yet  its  influence  in  depressing  the  excit- 
ability of  the  spinal  cord  and  in  relieving  par- 
oxysms of  dyspnoea  makes  it  an  agent  of 
great  value  to  meet  the  emergencies  in  this 
troublesome  disease.  By  its  timely  adminis- 
tration severe  paroxysms  of  muscular  spasm 
can  be  prevented  while  the  patient  is  being 
fed,  and  at  times  death  may  be  averted  by  re- 
laxing the  tonically  contracted  respiratory 
muscles.  The  favourable  results  following  its 
administration  in  tetanus  certainly  justify  its 
use  in  this  disease.  Iligraine  attended  with 
angeiospasm,  and  headache  due  to  ancemia  of 
the  brain  are  favourably  affected  by  the  inhala- 
tion of  amyl  nitrite.  This  agent  has  been  used 
in  cerebral  ancemia,  but  it  is  evident  that  it 
can  have  only  a  temporary  effect.  Strilmpell 
recommends  amyl  nitrite  in  trigeminal  neu- 
ralgia, but  does  not  seem  to  have  much  con- 
fidence in  its  use  in  this  trouble.  Dr.  Alfred 
L.  Loomis  advises  the  employment  of  amyl 
nitrite  in  the  vertigo  of  seasickness,  and  recom- 
mends its  inhalation  on  the  first  appearance 
of  nausea  (Practical  Medicine,  p.  1079).  Nu- 
merous observers  have  given  the  drug  under 
consideration  in  various  reflex  vaso-motor  dis- 
turbances, and  especially  those  connected  with 
the  climacteric  and  menstrual  periods.  It  is 
said  to  have  afforded  relief  in  these  cases  from 


AMYLONITROUS  ETHER 
ANiESTflETICS 


63 


depressed  mental  conditions,  cold  hands  and 
feet,  peculiar  flushings,  hysterical  manifesta- 
tions, and,  at  times,  pain.  Prom  the  powerful 
influence  of  amyl  nitrite  in  promptly  dilating 
the  capillaries  we  should  expect  good  effects 
from  its  use  in  the  stages  of  asphyxia  and 
syncope  in  Raynaud's  disease.  I  am  not  aware 
that  it  has  been  used  in  this  aflfeetion. 

Dr.  Alexander  P.  Rudsky  (Ann.  of  the  Univ. 
Med.  Sci.,  1891,  vol.  v,  102)  describes  an  in- 
teresting case  of  cocaine  poisoning  in  which 
nitrite  of  amyl  proved  to  be  a  successful  anti- 
dote. Several  similar  cases  have  since  been 
reported.  Professor  H.  C.  Wood  advises  in- 
halations of  amyl  nitrite  to  lessen  the  spinal 
reflexes  in  strychnine  poisoning,  and  gives  re- 
sults of  experiments  in  which  the  administra- 
tion of  twice  the  ordinary  fatal  dose  of  strych- 
nine was  followed  by  recovery  when  this  drug 
was  employed  as  the  sole  antidote. 

J.  T.  ESKRIDQE. 

AMTLONITBOUS  ETHEB.— See  Amyl 

Nitrite. 

AMYLTJM.— See  Starch. 

AMYI-  VALERIAN-ATE,  CsHn.O.CsH, 
0  +  CioHjoOa,  is  an  ethereal  liquid  of  an  agree- 
able apple-like  odour.  It  has  been  recommended 
in  hepatic  and  nephritic  colic,  also  as  a  calmative 
and  antispasmodic,  and  for  the  relief  of  mi- 
graine and  neuralgia.  It  has  recently  been 
emploved  by  Dr.  Blanc  (Brit.  Med.  Jour.; 
Med.  Record,  Nov.  17,  1894,  p.  623)  not  only  for 
the  relief  of  attacks  of  hepatic  colic,  but  also  to 
prevent  their  recurrence,  which  it  is  thought  to 
do  by  virtue  of  a  solvent  action  on  the  concre- 
tions of  eholesterin.  Dr.  Blanc  has  found  it  use- 
ful also  in  muscular  rheumatism,  in  spasmodic 
dysmenorrhisa,  and  in  hysterical  paroxysms. 
The  dose  is  1-J  grain,  in  a  capsule,  and  five  or  six 
doses  may  be  taken  in  the  course  of  twenty- 
four  hours. 

ANACABDIUM      OCCIDENTALE.— 

See  Cashew  nut. 
ANACYCIiTTS.— See  Ptrethrum. 

AN.a!STHETICS  are  agents  that  for  the 
time  being  annul  or  deaden  sensitiveness  to 
pain.  When  they  affect  the  entire  organism  pro- 
foundly they  also  cause  total  loss  of  conscious- 
ness, complete  relaxation  of  the  voluntary 
muscles,  and  other  phenomena  to  be  mentioned 
further  on.  The  condition  thus  produced  is 
known  as  general  anaesthesia ;  local  anaesthesia 
is  insensibility  of  a  part,  due  to  the  topical 
action  of  an  anesthetic  agent.  In  a  certain 
sense  all  anfesthetics  are  thought  to  be  local  in 
their  action  ;  anaesthesia  is  held  to  be  produced, 
not  by  the  effect  of  the  anaesthetic  agent  upon 
particular  organs  of  the  central  nervous  sys- 
tem, but  by  its  actual  presence  in  all  the 
tissues,  whither  it  is  carried  by  the  blood. 

There  are  many  drugs  that,  if  given  in  doses 
large  enough  to  prove  fatal,  lead  to  a  state  of 
profound  unconsciousness  and  insensibility, 
but  only  as  one  of  the  manifestations  of  their 
deadly  action ;  we  reckon  as  aniesthetics,  how- 
ever, only  those  agents  that  give  rise  to  anaes- 
thesia regularly  and  without  notable  danger. 
The  number  of  these  is  now  considerable,  al- 


though it  was  not  until  the  nineteenth  cen- 
tury was  well  advanced   that  such  an  agent 
as  an  efficient  and  manageable  ansesthetic  was 
known.     It  is  true  that  the  ancients  are  cred- 
ited with  having  made  use  of  various  drugs 
that  may  have  mitigated  the  pain  of  a  surgical 
operation  in   some  faint  degree,  but  (except 
by  employing  exceedingly  dangerous  doses  of 
narcotics  or  possibly,  as  has   been   surmised, 
inducing  asphyxia  with  carbonic-acid  gas  set 
free  from  the  "stone  of  Memphis")  we  may 
be  sure  that  they  never  succeeded  in  effect- 
ing any  close  approach   to  what  a  modern 
surgeon  would  look  upon  as  satisfactory  anaes- 
thesia.   No  better  did  the  moderns  succeed 
until  the  fifth  decade  of  the  present  century, 
within  which  brief  period  of   time  the  three 
great    anaesthetics — nitrous  oxide,  sulphuric 
ether,  and  chloroform — were  made  known  to 
the  world.    It  is  said,  indeed,  that  so  long  ago 
as  in  1799  Sir  Humphry  Davy  became  aware 
that  something  more  than  exhilaration  could 
be  produced  by  the  inhalation  of  nitrous  oxide 
— a  degree  of  insensibility  to  pain — but  he  did 
not  carry  his  observations  so  far  as  to  enable 
him  to  see  that  "  laughing-gas  "  could  be  made 
available  as  an  anaesthetic ;  that  discovery  was 
reserved  for  Horace  Wells,  a  dentist,  of  Hart- 
ford, Connecticut,  who  in  1844  began  to  use 
the  gas  to  prevent  pain  in  the  extraction  of 
teeth.    He  had  been  led  to  try  it  by  having 
observed  that  some  of  the  persons  to  whom  it 
was  administered  at  public  exhibitions  given 
by  G.  Q.  Colton,  an  itinerant  lecturer,  became 
insensible  to  blows,  etc.,  that  would  ordinarily 
give  rise  to  pain.     Wells  continued  to  use  the 
gas  in  his  dental  practice,  and  made  a  praise- 
worthy effort  to  demonstrate  to  the  medical 
profession  its  availability  as  a  surgical  anaes- 
thetic in  an  operating  theatre  in  Boston.    Un- 
fortunately, there  was  some  fault  in  its  prepa- 
ration or  administration  on  that  occasion,  and 
it  failedto  produce  the  desired  effect;  conse- 
quently its  use  as  an  anaesthetic  was  soon  for- 
gotten, but  only  to  be  revived  on  a  grand  scale 
twenty  years  later. 

In  1846  another  dentist  (afterward  a  physi- 
cian), William  T.  G.  Morton,  of  Boston,  suc- 
ceeded in  showing,  in  the  same  operating  thea- 
tre, that  of  the  Massachusetts  General  Hospital, 
that  inhalation  of  the  vapour  of  sulphuric  ether 
was  capable  of  producing  entire  insensibility 
to  the  pain  of  a  surgical  operation.  For  sev- 
eral years  before,  Morton  had  occasionally  taken 
part  in  those  curious  gatherings  of  frolicsome 
young  students  of  medicine,  pharmacy,  and 
dentistry  that  took  place  here  and  there  at 
various  times,  at  which  ether  vapour  was  in- 
haled for  the  purposes  of  exhilaration  and 
merriment.  It  was  reflection  on  these  experi- 
ences, together  with  vague  hints  that  he  had 
been  able  to  pick  up  from  chemists— notably 
Dr.  Charles  T.  Jackson,  of  Boston— that  led 
Morton  to  try  ether  as  an  anaesthetic. 

Opinions  are  divided  as  to  who  should  be 
credited  with  the  honour  of  having  first  dis- 
covered the  anaBsthetic  property  of  ether,  for  a 
number  of  physicians  had  experimented  with 
it,  and,  in  particular,  it  is  well  established  that 
Dr.  Crawford  W.  Long,  of  Jefferson,   Geor- 
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gia,  used  ether  as  an  ansesthetic  in  surgery 
as  early  as  in  1843.  Morton's  demonstration, 
nevertheless,  was  incontestably  the  event  that 
proclaimed  the  practicability  of  surgical  anaes- 
thesia, which  immediately  became  general  the 
world  over.  In  the  following  year,  however, 
it  was  made  known,  chiefly  by  the  efforts  of 
Dr.  (afterward  Sir)  James  Y.  Simpson,  of 
Edinburgh,  that  chloroform  was  an  efficient 
anaesthetic.  It  was  at  once  recognised  that 
chloroform  had  the  advantages  of  being  speed- 
ier in  its  action  and  much  more  agreeable  to 
the  patient;  consequently  it  soon  came  into 
common  use  in  Europe,  almost  to  the  exclusion 
of  other  anaesthetics.  In  most  parts  of  the 
United  States,  however,  ether  has  always  held 
its  place  as  the  leading  anaesthetic,  and  for  the 
last  few  years  there  have  been  growing  indi- 
cations that  European  surgeons  were  coming 
to  realize  that  supreme  advantage  of  ether — 
safety.  Absolute  safety,  it  is  true,  there  is  not 
in  the  use  of  any  anfesthetic;  so  profound  a 
perturbation  of  the  processes  of  life  as  the  total 
abolition  of  all  sensation  can  not  be  brought 
about  without  some  little  risk.  It  is  our  plain 
duty,  therefore,  always  to  employ  the  anjes- 
thetic  that  experience  has  shown  to  be  the  least 
dangerous,  unless  in  an  individual  instance 
there  is  some  special  reason  to  choose  some 
other.  The  question,  as  between  chloroform 
and  ether — and  that  is  practically  the  whole 
question — will  be  treated  more  fully  in  the 
article  on  Etheb. 

All  the  drugs  that  act  as  general  anaesthet- 
ics are  either  gases  or  highly  volatile  liquids  ; 
there  are,  however,  certain  agencies,  such  as 
hypnotism  and  rapid  breathing,  that  are  pro- 
cesses, not  substances.  Hypnotic  anaesthesia 
will  be  considered  in  the  article  on  Hypnotism. 
A  few  years  ago  some  experiments  made  in 
Philadelphia  went  to  show  that  brief  anaes- 
thesia could  be  induced  by  causing  the  patient 
to  lie  on  his  side,  with  his  eyes  bandaged  so 
as  to  withdraw  his  attention  from  the  sur- 
roundings, and  getting  him  to  breathe  at  the 
rate  of  about  a  hundred  times  a  minute  for 
from  two  to  five  minutes.  Professor  Henry 
M.  Lyman,  of  Chicago,  in  his  admirable  mono- 
graph on  Artificial  AncBsthesia  and  Anmsfhet- 
ics  (New  York,  1881),  explains  the  anaesthesia 
thus  induced  as  perhaps  partly  or  in  some  in- 
stances one  of  the  phenomena  of  the  apncea 
that  results  from  surcharging  the  blood  with 
oxygen,  and  as  partly  or  in  other  instances  a 
feature  of  incipient  asphyxia  resulting  from 
overdistention  of  the  veins  produced  by  the 
"  puffing  "  expiration  which  is  one  of  the  ele- 
ments in  the  process.  It  is  doubtful  if  this 
method  of  anaesthetization  has  anything  to 
recommend  it  save  as  an  expedient  in  case 
none  other  is  practicable. 

General  anaestliesia  is  almost  always  in- 
duced by  causing  the  patient  to  inhale  the 
anaesthetic  gas  or  vapour,  but  it  is  possible  to 
accomplish  the  object  in  some  other  way,  as  was 
shown  by  the  practice  of  rectal  etherization  that 
came  into  vogue  a  few  years  ago  and  was  largely 
resorted  to  for  a  brief  period,  during  which  it 
caused  death  in  a  number  of  instances,  so  that 
it  soon  came  to  be  abandoned.    In  this  method 


of  anassthetization  the  vapour  of  ether,  hastened 
in  its  evolution  by  the  application  of  heat  to 
the  vessel  holding  the  liquid,  was  conveyed 
into  the  rectum.  The  process  was  for  a  time 
thought  to  be  particularly  advantageous  in 
cases  in  which  there  were  special  reasons  for 
sparing  the  patient  the  irritation  of  the  air- 
passages  that  attends  the  inhalation  of  the 
vapour  of  ether.  In  the  fatal  cases  intense  hy- 
persBmia  of  the  rectum  an^  of  the  adjoining 
portion  of  the  colon  was  found  post  mortem. 

When  the  vapour  of  ether  or  chloroform  is 
inhaled,  if  the  inhalation  is  conducted  prop- 
erly, anaesthesia  comes  on  gradually,  but  is 
sometimes  preceded  by  various  unpleasant 
phenomena,  such  as  a  choking  sensation  and 
coughing,  due  to  the  pungency  of  the  vapour ; 
the  delirium  of  incipient  anaesthesia,  some- 
times inducing  the  patient  to  attempt  acts  of 
violence  or  otherwise  misbehave,  but  quite  in- 
voluntarily ;  transitory  convulsive  movements ; 
and  vomiting.  Finally  the  individual  has  the 
appearance  of  a  person  in  deep  sleep,  and,  if 
the  anaesthetization  is  carried  to  a  profound 
degree,  resembles  one  in  a  state  of  coma,  snor- 
ing heavily  and  with  the  muscles  utterly  limp. 
Ordinarily,  full  surgical  anaesthesia  need  not 
be  carried  to  this  extreme. 

Among  the  early  phenomena  of  anaesthetiza- 
tion with  ether  is  a  condition  termed  primary 
ancesthesia.  It  is  an  auEesthesia  that  lasts  for 
a  few  seconds  only,  but  long  enough  to  serve 
the  purpose  when  only  a  puncture  or  a  single 
rapid  incision  is  to  be  made,  as  in  opening  an 
abscess.  The  way  to  take  advantage  of  this 
primary  anesthesia  was  thus  described  by  the 
late  Dr.  Gaspar  Griswold  (New  York  Med.  Jour., 
xxxiii,  1881,  p.  572) :  "  The  operator  stands  with 
his  knife  ready ;  the  patient  is  told  to  hold  one 
hand  raised  above  his  head,  and  is  given  some 
ether  to  inhale.  As  the  critical  moment  is 
reached,  the  patient  becomes  temporarily  un- 
conscious, and  allows  his  hand  to  fall.  The  in- 
cision is  then  made  at  once.  The  return  to 
consciousness  is  complete  in  a  few  minutes, 
and  is  attended  with  no  nausea  or  other  dis- 
comfort." 

Vomiting  is  a  troublesome  and  often  danger- 
ous occurrence  that  may  take  place  at  almost 
any  period  of  the  process  of  anaesthetization — 
troublesome  in  that  it  hinders  further  proced- 
ures for  the  time  being;  dangerous  from  the 
tendency  of  the  vomited  matter  to  drop  into 
the  larynx  and  cause  either  immediate  suffo- 
cation or  remote  bronchitis.  Often  has  it  been 
necessary  to  perform  tracheotomy  for  the  re- 
moval of  a  piece  of  undigested  meat  that  had 
thus  found  its  way  into  the  air-passages.  Vom- 
iting may  usually  be  prevented  by  instructing 
the  patient  to  abstain  from  taking  food  for 
several  hours  before  the  time  set  for  the  op- 
eration, but  he  should  not  be  told  to  do  so  for 
so  many  hours  as  to  weaken  him  by  lack  of 
needed  nourishment ;  this  is  a  matter  for  judg- 
ment and  discrimination.  As  a  patient  emerges 
from  the  anaesthetic  state,  especially  if  he  has 
been  long  subjected  to  it,  he  is  at  first  dazed, 
and  is  apt  to  suffer  with  headache  and  nausea. 
The  complete  return  to  the  condition  he  was 
in  before  the  anesthetization  often  requires 
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several  hours  for  its  accomplishment.  During 
all  this  time  he  should  be  watched  carefully. 

As  a  rule,  women  and  children  are  more 
readily  anaesthetized  than  men;  they  require 
less  of  the  anaesthetic.  Occasionally  an  indi- 
vidual well-nigh  proof  against  anaesthesia  is 
encountered,  but,  if  the  ether  or  chloroform  is 
pure  and  its  administration  well  managed,  suc- 
cess is  always  the  result.  There  are  few  per- 
sons whom  it  is  not  safe  to  anaesthetize,  but  a 
patient's  condition  should,  when  practicable, 
be  carefally  examined  before  a  decision  is 
made  as  to  the  time  and  method  of  anaestheti- 
zation.  If  the  person  is  subject  to  fainting 
attacks  or  the  victim  of  serious  pulmonary  or 
cardiac  disease  or  of  any  grade  of  Bright's  dis- 
ease, general  ansesthetics  should  be  avoided  if 
possible,  or  used  with  the  greatest  caution.  In 
an  article  published  in  the  Deutsche  medicin- 
isohe  Woehenschrift  (summarized  in  the  Thera- 
peutic Q-azette  for  December,  1894),  Dr.  Baxer 
shows  that  it  is  dangerous  to  anaesthetize  dia- 
betics with  chloroform,  even  if  the  diabetes  is 
not  pronounced.  They  recover  from  the  anass- 
thesia,  but  fatal  coma  is  prone  to  occur  within 
a  few  days,  preceded  by  indifference,  stupor, 
and  confusion.  Fortunately,  local  anaesthesia 
is  now  so  readily  produced  under  a  wide  range 
of  conditions  that  there  are  few  instances  in 
which  a  general  anaesthetic  is  indispensable, 
although  for  most  major  operations  it  is  to  be 
preferred  in  the  absence  of  any  special  contra- 
indication. 

The  danger  attaching  to  the  use  of  approved 
anaesthetics  is  very  small ;  small  as  it  is,  how- 
ever, we  should  strive  to  reduce  it  to  the  mini- 
mum, and  the  work  of  ansesthetization  should 
never,  if  it  is  possible  to  avoid  it,  be  intrusted 
to  a  tyro.  The  aniesthetizer  should  give  his 
attention  exclusively  to  his  own  work,  never 
allowing  himself  to  get  so  interested  in  what 
the  operator  is  doing  as  to  lose  sight  for  a  mo- 
ment of  the  patient's  behaviour  under  the  ac- 
tion of  the  anaesthetic.  Such  a  spectacle  as 
that  of  an  etherizer  craning  over  toward  the 
field  of  operation,  and  even  resting  his  elbows 
on  the  patient's  chest  in  boorish  forgetfulness, 
thus  materially  hampering  respiration,  is  re- 
volting, and  yet  the  writer  has  witnessed  it  in 
the  operating  theatre  of  a  hospital  of  great 
renown.  Whoever  could  be  guilty  of  such 
conduct  is  not  only  grossly  incompetent  to 
administer  an  anaesthetic,  but  really  unfit  to 
practise  medicine.  The  anaesthetizer  should 
endeavour  to  induce  anaesthesia  gradually,  with 
as  little  discomfort  to  the  patient  as  possible. 
The  particular  procedures  in  the  induction  of 
anfesthesia  will  be  given  in  the  articles  on  the 
individual  ansBsthetics. 

It  is  quite  necessary  to  know  when  the 
patient  is  sufficiently  anaesthetized  to  admit 
of  the  operation  being  begun,  for,  if  an  inci- 
sion is  made  while  he  is  still  capable  of  feeling 
the  pain  of  it,  the  unexpected  impression  made 
on  the  nervous  system  may,  says  Dr.  Lyman, 
be  severe  enough  to  cause  sudden  death.  A 
ready  test  is  that  of  raising  the  patient's  arm 
and  letting  it  fall  to  the  table ;  if  it  falls  limp 
and  lifeless,  the  anaesthesia  is  sufficiently  pro- 
found.    The  test  of  touching  the  ocular  con- 


junctiva with  the  tip  of  the  finger  is  fallacious, 
for  to  some  persons  such  an  impression  is  not 
ordinarily  painful ;  moreover,  it  involves  taking 
an  unwarranted  liberty  with  a  helpless  person. 
When  fuU  anaesthesia  has  been  produced,  the 
anaesthetizer  should  thereafter  administer  just 
so  much  of  the  anaesthetic  as  may  be  necessary 
to  maintain  ansBSthesia  of  the  degree  required, 
and  no  more,  and  he  should  continue  the  admin- 
istration by  adding  small  quantities  of  the  anaes- 
thetic to  the  cone  or  napkin  frequently,  rather 
than  by  allowing  the  patient  almost  to  emerge 
from  the  anaesthesia  and  then  flooding  him 
with  more  of  the  vapour.  He  should  take  care 
that  at  all  times  the  patient  has  plenty  of  air 
to  breathe,  laden  with  no  more  of  the  anaes- 
thetic vapour  than  is  necessary ;  to  no  degree 
should  asphyxiation  play  a  part  in  the  induc- 
tion of  anaesthesia.  From  the  very  beginning 
of  the  process  the  pulse  and  the  breathing 
should  be  watched  closely,  also  the  condition 
of  the  skin  ;  copious  perspiration  accompanied 
by  heavy,  stertorous  breathing  calls  for  a  tem- 
porary suspension  of  the  inhalation.  A  for- 
tiori, at  the  least  sign  of  real  danger,  whether 
from  failure  of  the  respiration  or  weakening 
of  the  heart's  action,  the  inhalation  should  be 
stopped,  and  measures  at  once  resorted  to  for 
warding  ofE  a  catastrophe.  In  cases  of  threat- 
ened failure  of  the  breathing,  it  usually  suffices 
to  sprinkle  a  little  cold  water  on  the  chest  and 
to  endeavour  to  evoke  spontaneous  respiratory 
movements  by  alternate  compression  of  the 
lower  part  of  the  chest  and  pressure  upon  the 
epigastrium.  If  these  measures  do  not  suc- 
ceed promptly,  the  patient  should  be  suspended 
with  the  head  down,  and  then  systematic  meas- 
ures to  set  up  artificial  respiration  resorted  to, 
including  insufflation  through  a  tracheal  tube. 
The  expedient  of  seizing  the  tongue  with  a 
tenaculum  and  drawing  it  forward  is  of  some 
value,  and  should  be  adopted  especially  when 
the  body  is  suspended.  This  procedure  is  re- 
sorted to  simply  to  establish  and  maintain 
patency  of  the  rima  glottidis ;  it  must  not  be 
confounded  with  Laborde's  method,  to  be  de- 
scribed in  the  next  paragraph. 

In  the  year  1894  Dr.  J.  V.  Laborde,  director 
of  physiological  experiments  to  the  Paris  Fac- 
ulty of  Medicine,  published  a  work  entitled 
Le  Traitement  physiologique  de  la  mart :  les 
tractions  rhythmees  de  la  langue.  The  some- 
what startling  first  term  of  this  title — the 
physiological  treatment  of  death — was  really 
meant  to  apply  to  the  management  of  sus- 
pended animation,  the  resuscitation  of  the 
asphyxiated,  by  means  of  rhythmical  tractions 
of  the  tongue.  M.  Laborde  tells  us  that  he  had 
frequently  succeeded  in  restoring  animation 
to  asphyxiated  animals  in  his  laboratory,  and 
that  at  length  it  happened  to  him  to  be  called 
upon  in  the  case  of  a  person  who  had  been 
asphyxiated  by  submersion,  and  for  whose  res- 
toration all  known  measures  other  than  that  of 
rhythmical  tractions  of  the  tongue  had  proved 
inefiectual.  With  his  method  he  succeeded  in 
bringing  back  the  manifestations  of  life,  and 
in  his  book  he  recounts  a  considerable  number 
of  cases  in  which  it  has  been  employed  success- 
fully.   These  were  cases  (one)  of  a  foreign  body 
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in  the  larynx,  of  asphyxia  neonatorum,  or  of 
asphyxia  from  submersion,  from  an  electrical 
shock,  from  tetanus,  or  from  the  inhalation  of 
sewer  air  or  the  vapour  of  chloroform.  Up  to 
the  time  at  which  the  book  was  published  not 
a  case  of  failure  had  occurred,  and  the  proce- 
dure was  taken  up  enthusiastically,  with  the 
result  that  in  the  course  of  a  few  months  it 
had  been  resorted  to  successfully  in  a  great 
number  of  instances.  It  consists  in  seizing 
the  tongue  with  a  forceps,  with  a  hook,  or 
with  the  fingers  guarded  with  a  handkerchief, 
and  pulling  upon  it  regularly  and  with  a  rate 
of  frequency  corresponding  roughly  to  the 
normal  rate  of  respiration — ^from  eighteen  to 
twenty-five  times  a  minute.  M.  Laborde  ex- 
plains the  reviving  effect  of  these  rhythmical 
tractions  by  supposing  that  the  throat  reflexes 
are  among  the  last  to  be  destroyed  in  cases  of 
asphyxia,  and  that  the  irritation  of  pulling 
upon  the  tongue  is  conveyed  by  the  superior 
laryngeal,  the  glosso-pharyngeal,  and  the  lin- 
gual nerves  to  the  respiratory  centre  in  the 
medulla  oblongata,  whence  a  motor  impulse  in 
response  is  sent  by  the  phrenic  nerve  and  by 
the  nerves  going  to  the  thoracic  and  facial  re- 
spiratory muscles.  The  procedure,  he  thinks, 
is  preponderatingly,  if  not  solely,  a  stimulus  of 
respiration,  with  little  if  any  primary  effect  on 
the  heart,  for  he  has  found  it  unavailing  after 
division  of  the  phrenic  nerves.  Whether  or 
not  we  can  accept  this  explanation  without 
reserve,  it  is  to  be  conceded  that  M.  Laborde 
has  added  materially  to  the  stock  of  resources 
we  can  draw  upon  in  the  endeavour  to  resusci- 
tate asphyxiated  persons,  and  rhythmical  trac- 
tions of  the  tongue  should  be  resorted  to,  it 
may  be  said,  in  all  oases  of  asphyxia  from 
anffisthetization,  provided  other  measures  are 
not  neglected.  It  will  not  do  to  depend  upon 
this  one  procedure  to  the  neglect  of  others ; 
the  patient  should  be  placed  in  such  an  atti- 
tude (on  the  ^ide)  that  liquids  may  flow  from 
the  mouth  freely,  the  mouth  itself  should  be 
freed  at  once  with  the  flnger  or  a  sponge  pro- 
bang  of  the  vomited  matter  or  thick,  frothy 
mucus  that  may  be  obstructing  the  entrance 
to  the  air-passages,  and  the  well-known  means 
of  artificial  respiration  employed  conjointly 
with  the  tongue-pulling.  According  to  Hare 
(Am.  Pract.  and  News,  Nov.  3,  1894,  p.  357), 
artificial  respiration  should  be  preceded  by 
extension  of  the  neck  and  tilting  of  the  head 
forward,  which  can  readily  be  carried  out 
with  the  fingers  behind  the  head  and  the 
thumbs  resting  against  the  angles  of  the 
lower  jaw.  This  procedure  causes  the  epi- 
glottis to  rise. 

If  a  faradaic  apparatus  is  at  hand,  the  efforts 
at  artificial  respiration  may  be  assisted  by 
rhythmical  faradization  of  the  right  phrenic 
nerve,  one  electrode  being  placed  just  at  the 
outer  side  of  the  carotid  artery  above  the 
clavicle  and  the  other  on  the  right  side  of  the 
chest,  in  the  sixth  intercostal  space,  and  the 
current,  which  should  not  be  a  strong  one, 
allowed  to  fiow  only  during  those  artificial 
respiratory  movements  that  are  designed  to 
excite  inspiration.  Any  form  of  electrization 
of  the  pneumogastrio  nerve  must  be  avoided ; 
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otherwise,  if  the  heart  is  still  acting,  its  action 
will  be  stopped  at  once.  Eandom  applications 
of  electricity  not  only  involve  the  waste  of  pre- 
cious time,  but  may  actually  prove  detrimen- 
tal. Whatever  measures  are  resorted  to  must 
be  continued  patiently  and  unremittingly  until 
the  patient  either  breathes  regularly  or  is  dead  ' 
beyond  peradventure. 

For  his  own  protection,  a  physician  should 
avoid  the  administration  of  a  general  anes- 
thetic without  the  presence  of  a  third  person 
to  guard  against  credence  being  given  to  any 
charge  of  misconduct  to  which  the  patient 
may  subsequently  subject  him.  Such  charges 
— generally  of  taking  liberties  with  the  per- 
son, if  not  of  actual  rape — have  often  been 
made,  and  they  are  not  necessarily  malicious, 
but  may  be  founded  on  the  remembrance  of  a 
vivid  hallucination  occurring  as  one  of  the 
phenomena  of  incomplete  anaasthesia.  In  such 
cases  the  accuser's  manifest  sincerity  gives  her 
a  great  advantage  in  court. 

Now  and  then  the  question  comes  up  in  court 
as  to  the  possibility  of  inducing  anaesthesia  in  a 
sleeping  person  without  waking  him.  Such  an- 
BBSthetization  with  chloroform  has  been  shown 
to  be  possible,  but  its  success  in  the  hands  of  a 
person  unaccustomed  to  the  process  is  exceed- 
ingly improbable,  and  surely  would  never  take 
place  in  the  dramatic  way  that  newspaper-writ- 
ers are  fond  of  depicting,  by  the  thrusting  of  a 
sponge  drenched  with  chloroform  close  before 
the  victim's  nose,  with  the  effect  of  producing 
anesthesia  instantly.  When  criminal  anass- 
thetization  is  charged,  evidence  of  the  most 
minute  character  should  be  brought  forward 
before  the  charge  can  be  held  to  be  proved. 

Ordinarily,  anaesthetics  are  used  to  prevent 
the  pain  of  a  surgical  operation,  but  it  is  not 
alone  the  avoidance  of  suffering  that  they  ac- 
complish— they  lessen  the  shock  of  a  severe 
operation,  guard  against  involuntary  move- 
ments on  the  part  of  the  patient  that  might 
seriously  interfere  with  the  surgeon's  pro- 
cedures, and  relieve  the  operator  from  the 
horrible  consciousness  that  he  is  inflicting 
pain,  and  so  leave  him  free  to  do  whatever 
seems  best  for  the  patient,  without  regard  to 
the  amount  of  cutting,  tearing,  stretching,  saw- 
ing, crushing,  etc.,  that  may  have  to  be  done. 
Quite  apart  from  the  domain  of  operative  sur- 
gery, moreover,  general  anaesthetics  have  a  wide 
range  of  usefulness.  Especially  are  they  of  un- 
speakable service  in  midwifery.  To  render  the 
pains  of  childbirth  bearable  is  so  easy  and  so 
free  from  danger  that,  in  the  absence  of  a  par- 
ticular contraindication,  any  parturient  woman 
who  calls  for  an  ansesthetio  should  be  allowed 
to  have  it.  The  inhalation  of  a  very  little 
chloroform  vapour  as  each  pain  comes  on  will 
answer  the  purpose,  although  at  hardly  any 
time  will  the  patient's  consciousness  be  fully 
lost.  When,  however,  it  becomes  necessary  to 
perform  one  of  the  major  obstetrical  opera- 
tions, the  use  of  chloroform  should  be  aban- 
doned, and  that  of  ether  substituted  for  it. 
General  anaesthesia  is  often  resorted  to  for  the 
purpose  of  securing  relaxation  of  the  volun- 
tary muscles,  in  order  to  facilitate  the  reduc- 
tion of  a  dislocated  bone,  also  to  enable  the 
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physician  to  explore  the  abdominal  and  pelvic 
contents  more  tnoroughly  than  he  could  other- 
wise without  inflicting  unbearable  suffering 
and  evoking  embarrassing  spasmodic  muscular 
action.  It  is  useful  also  as  a  means  of  detect- 
ing the  feigning  or  the  involuntary  simulation 
of  disease.  In  certain  convulsive  diseases,  nota- 
bly puerperal  convulsions,  anassthetics  are  serv- 
iceable. 

"  Mixed  AncBsthesia." — This  term  is  applied 
to  the  conjoint  use  of  a  narcotic  and  an  anaes- 
thetic. It  has  been  found  that  the  hypodermic 
injection  of  a  very  small  dose  of  morphine 
about  half  an  hour  before  the  inhalation  of 
chloroform  is  to  be  begun  shortens  the  stage 
of  excitement  and  renders  it  practicable  to 
maintain  the  required  degree  of  anesthesia 
with  less  chloroform  than  would  otherwise  be 
needed.  The  administration  of  a  small  dose 
of  atropine  before  giving  chloroform  by  inhala- 
tion conduces  to  the  patient's  safety,  for  atro- 
pine is  a  stimulant  of  the  respiratory  centre. 
In  the  ease  of  ether  the  preliminary  use  of 
morphine  has  not  generally  been  found  advan- 
tageous, but  rather  the  reverse,  for  it  prolongs 
the  stage  of  excitement,  increases  the  frequency 
of  vomiting,  and  retards  the  recovery  of  con- 
sciousness. However,  the  use  of  a  hypoder- 
mic injection  of  morphine  as  ether  anaesthesia 
passes  off,  to  lull  pain  that  may  be  expected  to 
come  on,  is  commonly  practised,  and  is  to  be 
recommended.  The  administration  of  chloral 
before  that  of  ether  has  been  found  little  less 
unpleasant  than  that  of  morphine. 

Local  ansesthesia,  in  the  therapeutical 
sense,  is  induced  anaesthesia  limited  to  a  par- 
ticular part.  In  many  cases  it  is  to  be  pre- 
ferred to  general  anaesthesia,  because  it  is 
generally  less  unpleasant  and  less  dangerous 
to  the  patient.  Often,  however,  it  is  prejudicial 
to  the  vitality  of  the  tissues  involved  in  the 
operation,  or  tends  to  shrinli;  or  exsanguinate 
them  and  then  set  up  a  secondary  hyperaemia  of 
them,  whereby  haemorrhage  is  favoured ;  more- 
over, in  the  case  of  almost  any  grave  surgical 
procedure  it  is  to  the  patient's  interest  that  he 
should  not  be  conscious  of  what  is  being  done. 
On  the  whole,  it  will  generally  be  found  wise 
to  resort  to  general  ansesthesia  in  performing 
major  operations,  unless  there  is  some  special 
reason  for  not  doing  so.  Local  anaesthesia  is 
brought  about  by  freezing  the  part  by  causing 
a  fine  spray  of  some  very  volatile  liquid,  such 
as  rhigolene  or  ether,  to  play  upon  it,  or  by 
the  instillation  or  injection  of  an  anaesthetic 
drug,  notably  cocaine.  (See  Cocaine,  Ether, 
and  Rhigolene.) 

ANAGALIilS.— The  flowering  herb  of 
Anagallis  arvensis,  pimpernel,  herba  anagalli- 
dia,  was  formerly  used  in  infusion  as  a  remedy 
for  rabies  and  various  other  diseases.  It  is  said 
to  contain  a  digestive  ferment. 

ANAGYBINE,  CnHisNjO,,  is  an  alkaloid 
obtained  from  the  seeds  of  Anagyris  fmtida, 
a  papilionaceous  plant  of  the  group  Podalyriem. 
It  is  an  active  poison,  paralyzing  the  function 
of  respiration. 

ANALEPTICS  are  tonic  and  restorative 
remedies. 


ANALGENE,  or  orihoetTioxyanamonohen- 
zoylamidoquinoline,  NHOOCtHiH,  is  a  syn- 
thetical derivative  of  quinoline  occurring  as  a 
white,  crystalline  powder  insoluble  in  water, 
but  readily  soluble  in  hot  alcohol  and  dissolv- 
ing sparingly  in  cold  alcohol.  As  first  pre- 
pared, it  contained  acetyl,  but  the  substitution 
of  benzoyl  for  that  radicle  has  been  found  to 
heighten  its  therapeutical  action  decidedly. 
It  is  used  as  a  remedy  for  neuralgia,  rheuma- 
tism, and  spasmodic  asthma.  The  dose  is 
from  7  to  15  grains,  which  may  be  repeated  in 
two  hours  if  necessary.  It  is  said  that  anal- 
gene  sometimes  imparts  a  cherry-red  colour  to 
the  urine,  but  that  this  is  of  no  pathological 
significance. 

ANALGESICS.— See  Analgetics. 

ANALGESINE.— See  Antiptrinb. 

ANALGETICS  are  agents  that  give  re- 
lief from  pain,  and  include  the  anodynes  and 
most  of  the  antineuralgics.  All  anodynes 
are  antineuralgics,  but  such  antineuralgics  as 
arsenic,  iron,  strychnine,  quinine,  and  the 
nutrient  agents,  foremost  among  which  is 
cod-liver  oil,  are  not  anodynes.  Pain  is  the 
conscious  recognition  of  an  irritation  in  some 
portion  of  the  nervous  system,  and  is  due  to 
disease  or  perverted  conditions  which  affect 
nerve  tissue  directly  or  indirectly.  Anodynes 
are  simply  pain-relievers,  and  are  given  to  less- 
en the  normal  or  heightened  sensibility  of  a 
part ;  while  antineuralgics  are  made  to  include 
these,  they  also  comprise  remedies  which  are 
supposed  to  aid  in  removing  dyscrasic  blood 
states  which  are  not  infrequently  the  cause  of 
the  pain.  It  is  probable  that  all  the  analgetics 
might  be  included  under  the  antineuralgics, 
but,  as  custom  favours  it  and  it  seems  conven- 
ient, a  short  space  will  be  devoted  to  ano- 
dynes. 

Anodynes. — The  most  powerful  and  cer- 
tain are  opium  and  some  of  its  derivatives, 
morphine  and  codeine.  Were  it  not  for  the 
unpleasant  effects  in  many  persons  following 
the  use  of  opium,  and  the  danger  of  estab- 
lishing the  drug  habit,  we  should  rarely  have 
occasion  to  resort  to  other  remedies  for  the  di- 
rect relief  of  pain.  Since,  however,  the  direct 
effects  of  opium  on  some  are  more  distressing 
than  the  pain  which  it  has  been  given  to  re- 
lieve, and  the  danger  of  creating  a  craving  for 
opium  is  always  great  in  persons  who  are,  or 
become,  tolerant  of  its  effects,  it  often  de- 
volves upon  us  to  resort  to  other  agents,  either 
alone  or  in  combination  with  it.  Anodynes 
should  be  employed  with  Judgment  and  cau- 
tion. If  possible,  the  patient  should  never 
know  what  he  is  taking,  and  it  should  be 
impossible  to  have  the  prescription  for  an 
anodyne  renewed  without  the  knowledge  and 
consent  of  the  physician.  A  combination  of 
two  or  more  of  these  agents  prevents  the  pa- 
tient from  becoming  accustomed  to  the  sole 
influence  of  either.  When  anodynes  have  to  be 
continued  for  a  considerable  length  of  time, 
one  drug  should  be  substituted  for  another 
every  few  days.  In  treating  the  hysterical  and 
the  neurotic  the  physician  should  always  be  on 
his  guard  lest  the  drug  habit  be  established. 
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Opium  and  its  Derivatives. — In  all  cases  of 
sudden,  violent,  and  acute  pain,  such  as  at- 
tends an  attack  of  cholera  morbus,  a  severe 
surgical  injury,  or  a  paroxysm  of  suffering  so 
common  in  certain  lesions  of  the  nerves  and 
central  nervous  system,  nothing  takes  the  place 
o£  one  of  the  salts  of  morphine,  preferably  the 
sulphate,  administered  hypodermically  in  doses 
varying  from  eight  milligrammes  (J  of  a  grain) 
to  two  centigrammes  (j  of  a  grain),  or  even 
more,  according  to  the  severity  of  the  pain. 
Hysterical  paroxysms  should  not  be  relieved 
by  opium  in  any  form,  as  a  rule.  It  is  better 
to  let  the  patient  endure  some  suffering  until 
relief  is  obtained  by  other,  slower  and  safer, 
measures,  lest  the  habit  of  resorting  to  opium 
on  every  occasion  confirm  the  patient  in  in- 
validism, and  establish  the  drug  habit.  The 
pain  caused  by  acute  inflammation  of  the 
serous  membranes,  especially  of  the  abdomen, 
chest,  and  joints,  is  often  relievable  only  by 
opium  in  some  form.  For  the  relief  of  angina 
pectoris,  a  hypodermic  injection  of  morphine 
is  often  resorted  to,  and  not  infrequently  with 
good  effect,  but  it  is  just  here  that  acute  pain 
may  at  times  be  promptly  relieved  by  an  agent 
that  has  no  direct  analgetic  properties.  Amyl 
nitrite,  early  in  the  disease,  if  the  patient  is  al- 
lowed to  inhale  from  4  to  8  drops,  affords  relief 
almost  instantaneously,  even  when  morphine 
has  failed.  Pain  as  a  result  of  enteritis,  exces- 
sive intestinal  peristalsis,  or  tenesmus,  yields 
promptly  to  opium,  and  in  tenesmus  camphor 
is  an  excellent  adjuvant.  Comparatively  small 
doses  of  opium  in  combination  with  other 
agents  not  infrequently  act  better  in  relieving 
continuous  pain  than  large  doses  when  given 
alone.  This  is  seen  especially  in  cases  of  in- 
flammation of  the  sciatic  nerve,  where  l-J  cen- 
tigramme {i  of  a  grain)  of  morphine  with  f  of 
a  milligramme  (^  of  a  grain)  of  atropine  will 
often  give  relief  for  twenty-four  hours  or  lon- 
ger ;  but  if  morphine  is  injected  alone,  several 
injections  are  required  to  produce  the  same 
effect.  Opium  acts  well  in  combination  with ' 
cannabis  indica  or  belladonna  in  relieving 
pain  of  uterine  or  ovarian  origin.  While  we 
should  not  administer  opium  if  one  of  the 
other  anodynes  will  give  the  necessary  relief, 
when  we  are  compelled  to  give  it,  the  smallest 
possible  dose  should  be  used,  except  for  the 
relief  of  severe  pain,  especially  of  traumatic 
origin,  when  the  quantity  should  be  sufBoient 
to  afford  prompt  relief.  When  opium  is  admin- 
istered by  the  mouth,  old  opium  pills  will  often 
be  followed  by  less  disagreeable  effects  than 
morphine  or  the  other  preparations  of  opium. 
In  the  early  stages  of  meningitis  the  hypoder- 
mic use  of  morphine  promptly  relieves  pain 
and  allays  restlessness,  and  apparently  has  no 
bad  effects  upon  the  morbid  process. 

Codeine. — There  are  two  preparations  of  co- 
deine, the  sulphate  and  the  phosphate.  The 
latter,  on  account  of  its  ready  solubility  in 
water  (about  1  to  4  parts),  is  preferred  for  hy- 
podermic administration ;  0'061  gramme  (1 
grain)  of  codeine  is  equivalent  to  about  O'OIOS 
gramme  (^  of  a  grain)  of  morphine.  Codeine 
is  less  likely  than  morphine  to  disorder  the 
stomach,  constipate  the  bowels,  and  produce 


disagreeable  itching  of  the  skin,  but  it  is  not 
entirely  free  from  these  unpleasant  effects,  and 
it  is  a  much  less  reliable  agent  for  the  relief  of 
pain.  In  the  chronic  inflammatory  and  de- 
generative diseases  of  the  nervous  System,  in 
which  anodynes  have  to  be  employed  over  long 
periods,  codeine,  especially  if  combined  with 
cannabis  indica  and  phenaoetine,  may  obviate 
the  use  of  morphine. 

Cannabis  indica. — When  this  is  given  alone 
it  has,  as  a  rule,  very  feeble  anodyne  proper- 
ties, except  in  pain  of  ovarian  or  uterine  ori- 
gin and  in  many  cases  of  nervous  and  reflex 
headaches.  To  relieve  pain  with  cannabis  in- 
dica, it  must  be  given  in  sufSciently  large 
doses  to  produce  the  physiological  effects  of 
the  drug.  Obstacles  to  the  use  of  this  agent 
are  the  difficulties  heretofore  experienced  in 
obtaining  reliable  preparations  of  uniform 
strength  and  the  unpleasant,  though  harmless, 
sensations  experienced  from  its  use.  The  most 
reliable  of  the  solid  extracts  that  I  have  used 
is  the  one  made  by  Hering,  of  England.  The 
dose  of  this  varies  from  0-008  gramme  (-J-  of  a 
grain)  to  0'016  gramme  (J  of  a  grain),  and  even 
the  smaller  dose  will  be  found  to  produce  de- 
cided physiological  effects  in  some  persons. 
The  extracts  made  by  most  American  manu- 
facturers may  be  given  in  doses  varying  from 
0-016  gramme  (\  of  a  grain)  to  0-066  gramme 
(1  grain),  or  even  more.  Next  to  the  extract 
made  by  Hering,  the  "  normal  liquid  "  made 
by  Parke,  Davis,  &  Co.  seems  to  be  the  most 
certain  in  its  strength.  This  may  be  given  in 
doses  varying  from  0-185  gramme  (3  minims) 
to  0-616  gramme  (10  minims).  Cannabis  in- 
dica given  in  capsules  with  acetanilide  or 
phenacetine,  citrate  of  caffeine,  and  monobro- 
minated  camphor  aids  in  relieving  pains  from 
most  of  the  chronic  nervous  disorders  for  which 
morphine  has  been  commonly  used. 

Ancesthetics. — Ether  or  chloroform  promptly 
relieves  pain  and  relaxes  muscular  spasm. 
They  are  indicated  when  immediate  relief  from 
pain  and  an  antispasmodic  are  demanded.  The 
suffering  caused  by  renal  and  hepatic  colic  is 
almost  immediately  relieved  by  these  agents. 

Belladonna. — This  remedy  for  the  relief  of 
severe  pain,  unless  the  suffering  is  due  to 
spasm  of  involuntary  muscles,  when  used  alone, 
is  almost  valueless.  Its  best  effects  for  the  re- 
lief of  pain  are  obtained  when  it  is  employed 
in  connection  with  morphine.  A  small  quan- 
tity of  atropine  added  to  morphine  greatly 
aids  in  relieving  the  pain  of  lead,  hepatic, 
and  renal  colic  and  spasmodic  dysmenorrhea. 
When  it  is  remembered  that  belladonna  relieves 
pain  largely  hj  relaxing  muscular  spasm,  espe- 
cially of  the  involuntary  muscles,  the  indica- 
tions for  its  use  as  an  anodyne  will  be  appre- 
ciated. This  agent  has  been  employed  for  the 
relief  otpain  caused  by  spasm  of  the  voluntary 
muscles,  but  to  have  much  effect  under  such 
circumstances  it  must  be  injected  directly  into 
the  affected  muscles.  Belladonna  seems  to 
prolong  the  anodyne  effect  of  the  morphine, 
and  a  prolonged  relief  from  pain  may  be  ob- 
tained by  injecting  morphine  and  belladonna 
into  inflamed  muscles  and  into  or  around  in- 
flamed nerves.    For  the  relief  of  pain  from 


ANAPHRODISIACS 
ANATRIPTICS 


68 


spasm  of  the  muscular  fibres  of  the  intestines, 
beriadonna  is  administered  by  the  mouth,  and 
for  this  purpose  the  tincture,  from  0'308  to 
0-924  gramme  (5  to  15  minims),  the  alcoholic 
extract,  0-008  to  0-033  gramme  (-J  to  -J-  a  grain), 
or  the  fluid  extract  of  the  root,  0-0616  to  0-133 
gramme  (1  to  3  minims),  may  be  used.  For 
Hypodermic  administration,  sulphate  of  atro- 
pine is  the  most  eligible  preparation  in  a  dose 
of  from  0-0006  to  0-001  gramme  (yfe  to  -^  ot  a, 
grain). 

Antipyrine,  in  doses  varying  from  0-66  to 
1-33  gramme  (10  to  30  grains) ;  phenaceiine,  in 
doses  of  from  0-20  to  1-33  gramme  (3  to  5 
grains) ;  exalgine,  in  doses  of  from  0-133  to 
0-366  gramme  (3  to  4  grains) ;  acetanilide,  in 
doses  of  from  0-20  to  0-33  gramme  (3  to  5 
grains) ;  asaprol,  in  doses  of  from  0-20  to  0-33 
gramme  (3  to  5  grains) ;  salol,  in  doses  of  from 
0;33  to  0-66  gramme  (  5  to  10  grains),  and  some 
other  agents  of  this  group,  given  every  two, 
three,  or  four  hours,  according  to  the  urgency 
of  the  case,  are  capable  of  relieving  pain.  All 
except  antipyrine  are  best  administered  in 
capsules  or  in  pill  form.  On  account  of  their 
antiseptic  properties,  these  remedies  are  efB- 
cient  in  relieving  headache  caused  by  the  prod- 
ucts of  fermentation  of  the  gastro-intestinal 
canal. 

Antineuralgics. — In  referring  to  neuralgia 
in  this  connection  the  so-called  idiopathic  form 
is  meant.  Neuralgia  proper  is  due  to  per- 
verted nutrition  and  reflex  or  direct  irritation. 
The  perverted  nutrition  may  be  caused  by 
altered  blood  states  or  temporary  or  perma- 
nent increased  or  decreased  blood  supply  to  a 
part.  Mechanical  or  chemical  irritants  may 
give  rise  to  direct  or  reflex  pains  or  to  both. 
In  selecting  a  line  of  treatment  for  any  form 
of  neuralgia  the  cause  must  be  searched  for 
and  removed  if  possible. 

The  Choice  of  Antineuralgics  for  Neuralgia 
due  to  Altered  Blood  States. — The  condition 
of  the  blood  may  be  due  to  anaemia  or  to  toxic 
agents,  such  as  alcohol,  lead,  malarial  poison, 
and  various  toxines.  The  toxio  irritants  must 
be  removed  by  appropriate  agents,  and  the 
blood  must  be  improved  by  hygienic  measures, 
nourishment,  and  remedies  that  have  a  tonic 
action.  Physical  rest,  sometimes  absolute  rest 
in  bed,  is  often  of  the  greatest  advantage,  but 
this  depends  upon  the  character  of  the  ansemia. 
Blood-corpuscles  are  able  to  absorb  and  carry 
oxygen  in  proportion  to  their  richness  in  hsemo- 
globin,  and  if  this  is  reduced  to  a  greater  ex- 
tent than  the  corpuscles,  physical  rest  becomes 
of  the  flrst  importance.  Under  such  circum- 
stances rest  should  be  secured  even  at  the  loss 
of  abundance  of  fresh  air,  which  is  of  less  im- 
portance. It  is  well  known  that  muscular  ex- 
ertion uses  up  oxygen ;  and  if  the  corpuscles 
are  poor  in  hiemoglobin,  the  tissues  suffer  in 
their  nutrition,  and  the  organic  functions,  such 
as  digestion,  respiration,  and  circulation,  are 
imperfectly  performed.  In  most  forms  of  anaj- 
mia  except  the  pernicious  variety  the  haemo- 
globin is  deficient,  and  rest  is  frequently  of 
marked  benefit  in  the  treatment.  On  the  other 
hand,  the  blood-corpuscles  sometimes  contain 
from  35  to  50  per  cent,  more  hsemoglobin  than 


normal  in  pernicious  ansemia,  so  that  in  neural- 
gia from  this  form  of  anaemia  a  slight  amount 
of  exercise  is  beneficial.  Exercise  in  modera- 
tion should  only  be  denied  to  neuralgics  whose 
nervous  disturbance  is  due  to  well-marked  non- 
pernicious  anffimia.  Fresh  air  is  an  aid  to  tis- 
sue metamorphosis,  and  should  be  sought  for 
neuralgics,  but  not  at  the  expense  of  needed 
rest.  An  abundance  of  easily  digested,  nutri- 
tious, and  appetizing  food  should  be  insisted 
upon,  and  the  best  is  animal  food.  Cod-liver 
oil  is  an  excellent  agent  in  the  treatment  of 
those  forms  of  neuralgia  which  are  due  to  im- 
paired nutrition.  Hydrotherapy,  massage,  and 
sometimes  electricity  are  excellent  aids  in  im- 
proving nutrition  and  in  overcoming  a  neu- 
ralgic diathesis. 

The  antineuralgic  remedies  that  have  a  tonic 
action  are  arsenic,  iron,  quinine,  strychnine  or 
nux  vomica,  the  zinc  salts,  especially  the  phos- 
phide and  valerianate,  and  free  phosphorus. 
Arsenic  and  iron  are  the  most  useful  of  the 
remedies  just  mentioned  in  neuralgia  due  to 
anaemia.  It  is  well  in  most  instances  to  give 
iron  and  arsenic  at  the  same  time.  The  form 
in  which  iron  is  administered  matters  but  little 
if  it  does  not  disarrange  the  digestive  organs. 
Lactate  and  pyrophosphate  of  iron  ai-e  two  ex- 
cellent preparations  which  may  be  adminis- 
tered in  capsules  in  0-334-gramme  (5  grain-) 
doses  thrice  daily  to  persons  who  are  unable  to 
tolerate  the  tincture  of  the  chloride  or  the  other 
astringent  forms  of  the  metal.  For  the  pro- 
longed administration  of  arsenic  Fowler's  so- 
lution, in  0-133-grarame  (3-minim)  doses  thrice 
daily  after  meals,  is  one  of  the  most  convenient  . 
methods  of  giving  it.  Quinine  in  non-malarial 
cases  is  an  excellent  antineuralgic  in  anaemic 
persons,  and  need  not  be  given  in  more  than 
0-130-gramme  (2-grain)  doses  thrice  daily. 
Strychnine  or  nux  vomica  forms  part  of  most 
prescriptions  for  the  relief  of  patients  suffering 
from  neuralgia  caused  by  impaired  nutrition. 
Either  is  an  efficient  agent.  Phosphide  of 
zinc  is  an  excellent  tonic,  and  may  be  given  in 
capsules  in  doses  varying  from  0-004  to  0-208 
gramme  (^  to  |-  of  a  grain)  thrice  daily  after 
meals.  Valerianate  of  zinc  does  not  seem  to 
be  a  very  reliable  tonic  in  neuralgia,  but  has 
been  more  effectual  as  a  sedative  in  cases 
attended  with  considerable  emotional  disturb- 
ance. Free  phosphorus,  dose  0-0006  gramme 
(yiir  of  a  grain),  has  been  extensively  used  in 
neuralgia,  but  it  is  only  occasionally  that  it 
seems  to  do  much  good. 

Special  Agents  in  the  Treatment  of  Neural- 
gia due  to  Altered  Blood  States  other  than 
Simple  Anmmia. — Neuralgia  caused  by  chronic 
malarial  disease  is  best  treated  by  a  few  anti- 
periodic  doses  of  quinine,  then  by  quinine  in 
tonic  doses  in  combination  with  iron  and 
arsenic.  Of  late  I  have  had  success  in  treat- 
ing neuralgic  pains  of  chronic  malarial  origin 
by  methylene  blue  in  doses  varying  from  0-016 
to  0-048  gramme  (i  to  ^  of  a  grain)  in  a  cap- 
sule with  powdered  nutmeg  three  or  four  times 
daily.  In  small  doses  it  rarely  disorders  the 
stomach  if  given  with  nutmeg.  It  discolours 
the  urine  and  sometimes  causes  vesical  and 
urethral  irritation  if  the  doses  are  very  large 
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and  continued  for  some  time.  In  neuralgia 
caused  by  syphilis,  potassium  iodide  and  mer- 
cury are  specifics.  In  neuralgia  due  to  lead, 
potassium  iodide  and  bromide  apparently  act 
better  than  the  iodide  alone  in  getting  rid  of 
the  lead  deposited  in  the  tissues.  Neuralgia 
from  chronic  alcoholism  is  always  associated 
with  anaemia.  Besides  withdrawing  alcohol, 
those  agents  must  be  employed  that  have  been 
recommended  in  anaemia. 

Choice  of  Remedies  in  Neuralgia  due  to  In- 
creased or  Lessened  Blood  Supply  to  the  Part 
affected. — Increased  vascularity  may  be  tem- 
porary or  constant.  The  cause  may  be  reflex, 
local,  or  general,  giving  rise  to  vaso-motor  dis- 
turbances which  result  in  dilatation  of  the 
arterioles.  If  possible,  the  cause  should  be  re- 
moved. The  bromides  have  a  good  influence 
in  congestive  neuralgias,  especially  affecting 
the  head  (probably  the  cerebral  dura),  but 
aconite  and  its  active  principle,  aconitine,  are 
more  efficient  and  reliable.  Duquesnel's  prepa- 
ration of  aconitine  may  be  given  in  doses 
varying  from  0-0003  to  O'OOOG  gramme  (tj^o  to 
-j-^Tf  of  a  grain)  every  two  hours  with  decided 
benefit  in  this  form  of  neuralgia  affecting  the 
fifth  cranial  nerve.  Gelsemium  is  often  an 
efficient  agent  in  trigeminal  and  ovarian  neu- 
ralgias. The  fluid  extract  may  be  given  in 
doses  varying  from  0'135  to  0'308  gramme  (3 
to  5  minims)  every  two  hours  till  the  physio- 
logical effect  of  the  medicine  is  experienced  or 
the  pain  is  relieved.  The  tincture  is  of  about 
one  third  the  strength  of  the  fluid  extract. 
As  the  strength  of  different  official  prepara- 
tions of  gelsemium  varies  greatly,  it  is  safer  to 
begin  with  the  smaller  dose  and  gradually  in- 
crease until  the  desired  effect  is  obtained. 

In  neuralgia  due  to  deficient  blood  in  a  pa/rt, 
nerve  and  cardiac  stimulants,  such  as  sulphuric 
ether,  valerian,  nitroglycerin,  a/myl  nitrite,  or 
small  quantities  of  alcohol,  are  useful.  In 
some  cases  of  neuralgic  headache,,  attended 
with  insufficient  blood  in  the  brain,  amyl 
nitrite  or  nitroglycerin  affords  prompt  relief. 
Unless  pain  is  relieved  by  these  agents  with  a 
few  doses,  it  is  not  likely  that  a  further  trial 
of  them  will  be  beneficial.  When  the  neuralgia 
is  due  to  certain  diatheses,  such  as  rheumatism 
and  gout,  appropriate  remedies  must  be  given 
for  these  conditions.  Sometimes  neuralgia 
caused  by  the  presence  of  an  irritant,  such  as 
a  diseased  tooth,  remains  after  the  offending 
body  has  been  removed.  Under  such  circum- 
stances the  neuralgic  habit  must  be  broken  up 
by  sedatives,  anodynes,  and  tonic  agents. 

Agents  for  the  Immediate  Relief  of  Neu- 
ralgic Pain. — Some  of  the  remedies  already 
mentioned  afford  prompt  ease.  Among  these 
may  be  instanced  amyl  nitrite  and  nitroglyc- 
erin. Opium  and  its  preparations — cocaine, 
cannabis  indica,  belladonna,  eroton  -  chloral, 
antipyrine,  phenacetine,  acetanilide,  exalgine, 
asaprol,  salol,  methylal,  and  chloride  of  methyl 
— have  been  used  by  the  mouth,  and  a  number 
of  them  hypodermically,  for  the  pain  of  neu- 
ralgia. Opium  and  its  preparations  afford 
almost  immediate  relief  from  suffering,  but 
they  should  never  be  resorted  to  in  neuralgia 
if  it  is  possible  to  do  without  them.    When 


they  are  employed,  it  is  safer  to  use  them  with 
other  remedies.  For  hypodermic  use  morphine 
and  atropine  form  the  best  combination.  Hy- 
drochloride of  cocaine  injected  at  the  seat  of 
pain,  0'016  gramme  (i  of  a  grain),  often  affords 
great  relief.  On  account  of  the  danger  of  the 
cocaine  habit,  it  is  not  a  remedy  to  be  trifled 
with.  Cannabis  indica  in  full  doses,  especially 
when  combined  with  acetanilide  or  phenace- 
tine, is  a  safe  remedy.  It  alone  acts  excellently 
in  relieving  headache  in  the  neurasthenic.  To 
break  up  the  headache,  habit  in  these  cases  it 
is  often  necessary  to  keep  up  a  gentle  physio- 
logical effect  of  the  medicine  for  several  days^ 
Belladonna  is  not  a  reliable  anodyne  in  neu- 
ralgia, but  at  times  it  acts  well  when  combined! 
with  other  anodynes.  Butylchloral  hydrate- 
(eroton -  chloral),  in  0'324- gramme  (5 -grain)') 
doses  every  half  hour,  administered  in  syrup,, 
often  gives  relief  in  trigeminal  neuralgia. 
If  the  pain  is  not  greatly  lessened  by  the 
time  four  or  five  doses  have  been  given,  it 
is  probable  that  further  trial  will  be  useless. 
Antipyrine,  phenacetine,  and  acetanilide  are 
useful  remedies  for  the  relief  of  neuralgic 
pains,  but  it  is  not  well  to  rely  upon  them  to 
the  exclusion  of  other  agents  with  which  it 
is  advantageous  to  give  them.  The  most  use- 
ful of  them  are  cannabis  indica,  codeine,  and 
belladonna."  Caffeine  citrate  prevents  depres- 
sion from  the  steady  use  of  such  depressing 
agents  as  antipyrine,  phenacetine,  and  acet- 
anilide, and  monobrominated  camphor  seems 
to  increase  their  power  in  relieving  pain. 
I  must  confess  that  I  have  been  disappointed 
in  the  use  of  exalgine.  It  may  have  been  that 
the  preparations  were  not  pure.  I  have  had 
no  experience  in  the  use  of  methylal,  so  highly 
spoken  of  by  some  for  neuralgia  in  superficial 
nerves.  It  may  be  administered  by  the  mouth 
or  hypodermically  in  0'324-  to  1-gramme  (5-  to 
15-grain)  doses.  Debove  has  praised  chloride 
of  methyl  as  an  analgetic  in  sciatica,  lumbago, 
and  trigeminal  neuralgia.  It  is  applied  in  the 
form  of  a  spray  to  the  skin  over  the  affected 
nerves.  I  have  employed  the  method  first 
practised  in  this  country  by  Dr.  Frederick 
Peterson,  of  New  York,  with  the  effect  of 
promptly  relieving  pain  in  the  trigeminal 
nerve.  It  consists  in  using  a  solution  of 
cocaine,  morphine,  or  some  other  analgetic  agent 
in  a  properly  constructed  electrode  which  is 
attached  to  the  positive  pole  of  a  galvanic  bat- 
tery and  applied  over  the  affected  nerve.  The 
negative  electrode,  if  the  trigeminal  nerve  is 
the  seat  of  the  pain,  is  applied  at  the  back  of 
the  neck.  Five  or  ten  milliamperes  will  be 
found  sufficient  for  the  strength  of  the  current, 
although  Peterson  recommends  a  much  greater 
strength.  [See  under  Electricity.]  Several 
external  applications,  such  as  camphor-chloral 
(equal  parts  of  each  rubbed  together),  veratrine 
ointment,  heat,  cold,  mustard  paste,  and  blisters 
have  been  used  with  success  in  certain  forms 
of  neuralgia. — J.  T.  Bskridgb. 

ANAPHRODISIACS.  —  See  Antapheo- 

DISIACS. 

ANATBIPTICS.— Medicinal  preparations 
designed  for  use  by  inunction. 
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AND  A  OIL. — An  oil  {oleum  andm)  said  to 
be  obtained  from  the  fruit  ot  Johannesia  prin- 
ceps,  a  Soutti  American  tree  of  the  Euphorhia- 
cem,  and  to  have  the  medicinal  properties  of 
castor  oil  without  its  disagreeable  odour.  The 
dose  is  one  fourth  that  of  castor  oil.  An  alka- 
loid, johannesine,  has  been  found  in  the  oil. 

ANDIRA. — A  tropical  genus  of  papiliona- 
ceous trees.  The  wood  of  Andira  Araroba  eon- 
tains  Goa  powder.  Andira  anthelminthica  is 
a  Brazilian  species  the  fruit  of  which  is  used 
as  an  anthelminthie.  Andira  iark,  cortex  an- 
dircB,  is  thought  to  be  derived  chiefly  from 
Andira  (Geoffrma)  inermis  and  Andira  retusa. 
It  is  a  violent  emeto-cathartic.  In  doses  of 
from  5  to  20  grains,  it  is  used  for  the  expulsion 
of  lumbricoid  worms.  The  dose  of  a  non-offi- 
cial fluid  extract  used  in  Prance  is  from  15  to 
80  grains. 

ANDROGBAPHIS  PANICULATA, 
Justioia  paniculata,  is  an  acanthaceous  annual 
found  in  India,  Ceylon,  and  Coohin-China. 
The  bark  is  official  in  the  Ph.  of  India  as  an- 
drographis  cortex.  It  is  a  stomachic  tonic  re- 
sembling chiretta,  for  which  it  is  sometimes 
substituted.  An  infusion  is  made  with  5  parts 
of  the  bark  and  100  of  boiling  water. 

ANDROPOGON.— A  genus  of  grasses, 
mostly  tropical.  Andropogon  pachnodes  is  of- 
ficial in  the  Ph.  of  India,  also  Andropogon 
citratus.  Prom  the  leaves  of  these  and  other 
species  several  varieties  of  aromatic  oil,  the 
oleum  andropogi  citrati  of  the  Ph.  of  India, 
are  distilled.  The  oil  is  used  as  a  carminative 
and  as  a  stimulating  embrocation. 

ANEMONE  PRATENSIS,  ANEMONE 
PULSATILLA.— See  Pulsatilla. 

ANEMONIN,  CisHiaOe,  a  camphor-like 
crystallizable  substance  found  in  Anemone  pra- 
tensis  and  in  several  allied  plants,  is  a  violent 
poison.  It  has  been  used  in  dysmenorrhcea  in 
doses  of  from  0-015  to  0-077  of  a  grain. 

ANETHUM  FCBNICULUM.— See  Dill. 

ANGEIONEUROSINE.  —  See      Nitro- 

QLTCEEIN. 

ANGELICA. — Several  species  of  this  genus 
of  umbelliferous  plants  were  formerly  recog- 
nized in  the  pharmacopoeias,  and  Angelica 
Archangelica  (angilique  officinale),  garden  an- 
gelica, still  figures  in  the  Pr.  Cod.  The  root 
and  the  fruit  are  tonic  and  provocative  of  ap- 
petite, 

ANGINE.— Crude  wool-fat. 

ANGOSTURA,     ANGUSTXJRA.  —  See 

CUSPAKIA. 

ANHALONITTM  LEWINII,  a  Mexican 
cactaceous  plant,  now  referred  to  the  genus 
Mamillaria,  is  the  source  of  "  muscale  buttons." 
It  contains  an  alkaloid,  anhalonine,  which  has 
been  found  to  act  as  a  tetanizing  poison. 

ANHYDROSXTLPHAMINEBENZOIC 
ACID. — See  Saccharin. 

ANIDROTICS.— See  Anthidrotics. 

ANILINE,  C,H5.NH5-l-2HjO,  called  also 
phenylamine  and  amidobenzene,  was  first  ob- 
tained by  the  distillation  of  certain  indigoes, 


but  is  now  one  of  the  coal-tar  products.  It  is 
a  colourless,  aromatic  liquid,  of  an  acrid,  burn- 
ing taste,  soluble  in  31  parts  of  water  and  in  all 
proportions  in  alcohol,  ether,  or  oils.  It  is  an 
alkaloid,  forming  crystallizable  salts  with  acids. 
It  is  an  irritant  poison,  and  continued  exposure 
to  it  leads  to  muscular  weakness,  a  leaden  or 
bluish  discoloration  of  the  skin  and  nails,  vari- 
ous cutaneous  eruptions,  and  mental  disorders. 
It  has  been  used  medicinally  in  daily  amounts 
of  from  0-77  of  a  grain  to  2-31  grains,  in  water 
acidulated  with  sulphuric  acid,  chiefly  in  chorea 
and  epilepsy,  but  its  employment  as  a  drug  is 
open  to  the  objection  that  it  is  apt  to  give  rise 
to  unpleasant  effects,  and  its  remedial  efficiency 
does  not  seem  to  be  such  as  to  warrant  its  use. 
Several  of  its  derivatives,  however,  have  come 
into  extensive  use. 

Aniline  Camphorate,  (C6H,N)2CitiHi604, 
has  recently  been  employed  by  Tomaselli  as  an 
antispasmodic.  It  is  a  white  or  reddish  crystal- 
line substance  obtained  by  dissolving  50  parts 
of  camphoric  acid  in  150  parts  of  absolute  al- 
cohol, and  adding  56  parts  (or  enough  to  make 
a  neutral  solution)  of  aniline.  The  crystals  are 
obtained  by  evaporating  this  solution.  They 
are  soluble  in  water,  glycerin,  alcohol,  or  ether. 
Glycerin  dissolves  one  tenth  of  its  weight  of 
the  salt,  and  a  10-per-cent.  glycerin  solution 
will  bear  dilution  with  an  equal  bulk  of  water 
without  becoming  turbid.  Prom  8  to  12  grains 
of  aniline  camphorate  may  be  given  in  the 
course  of  twenty-four  hours. 

ANIMAL  EXTRACTS  AND  JUICES. 

— The  time  has  not  yet  arrived  to  pass  final 
judgment  on  the  value  of  most  of  the  animal 
extracts  as  therapeutic  agents.  Some,  most 
prominent  among  which  is  the  thyreoid  extract, 
will  find  a  permanent  place  in  therapeutics, 
while  others,  probably  the  non-glandular  ex- 
tracts, may  share  the  fate  of  so  many  quasi- 
therapeutic  agents  which  have  flourished  one 
day  and  Ween  forgotten  the  next.  Prom  time 
immemorial  there  has  lingered  a  vague  and 
indefinite  belief  in  the  efficacy  of  animal 
substances  in  the  cure  of  disease.  Ancient 
pharmacy  was  filled  with  vile  and  disgusting 
compounds  made  from  the  excreta  or  bodies 
of  animals,  fish,  reptiles,  or  insects. 

According  to  the  Medical  Press  (1889), 
Horace,  in  one  of  his  odes,  pays  his  respects  to 
the  invigorating  influence  of  the  animal  ex- 
tracts and  beseeches  the  witch  Canidia  to  re- 
veal to  him  the  secret  of  the  draught  which 
she  prepared  at  night  by  crushing  in  a  mortar 
pieces  of  flesh  torn  from  the  most  fiery  horses 
of  Rome,  and  the  patricians,  says  the  Latin 
poet,  used  this  mysterious  liquid  with  great 
confidence.  {Medical  Record,  July  20,  1889. 
p.  70.) 

"Dr.  Archie  Stockwell,  in  the  Therapeutic 
Gazette  for  January,  1890,  wrote  an  elaborate 
historical  and  critical  article  regarding  the  tes- 
ticular secretion  in  therapeutics.  According 
to  this  author,  Paracelsus  anticipated  Brown- 
Sequard.  for  out  of  the  sperma  hominis  he 
made  his  homunculus,  and  asserted  that  'it 
was  good  against  the  imbecility  of  the  instru- 
ments of  generation.'  In  the  Hortulus  genialis 
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of  Baricellus,  Genoa,  1620,  is  found  a  receipt 
for  sexual  rejuvenescence  the  principal  ingre- 
dient of  which  is  the  testicle  of  the  wild  boar, 
and  a  parallel  prescription  is  ofEered  in  a  work 
by  Blzen  Blaze  one  hundred  and  twenty  years 
later.  During  the  seventeenth  century  repro- 
ductive products  as  obtained  from  mammals, 
birds,  and  fishes  still  enjoyed  an  enviable  repu- 
tation as  cerebro-spinal  and  genital  excitants ; 
they  were  occasionally  endowed  with  specific 
attributes  in  diseases  of  mucous  membranes  or 
those  due  to  nervous  derangements,  such  as 
'  the  falling  sickness,'  chorea,  and  neurasthenias. 
They  were,  however,  more  generally  employed 
to  restore  sexual  vigour  and  increase  virility, 
and  found  a  prominent  place  in  the  London 
Pharmacopoeia  as  issued  by  the  Royal  College 
of  Physicians  in  1676,  and  also  in  Salomon's 
New  London  Dispensatory  of  1684.  In  the 
eighteenth  century  most  animal  remedies  were 
dropped  from  the  Pharmacopoeia,  and  the  tes- 
ticles among  them."  (Ibid.,  Feb.  15,  1890,  p. 
186.) 

It  is  quite  evident,  from  a  study  of  the  mode 
of  preparation  and  administration  of  the  animal 
substances  employed  in  medicine  prior  to  a  re- 
cent date,  that  they  were  unattended  with  any 
beneficial  effect  beyond  the  psychical,  and  that 
they  held  a  place  in  the  pharmacopoeias  only 
on  account  of  the  superstition  and  mysticism 
which  dominated  medicine  for  a  number  of 
centuries. 

To  the  eminent  investigator  Brown-Sequard 
is  due  the  credit  of  directing  the  medical  pro- 
fession to  the  study  of  the  animal  extracts  and 
juices  as  therapeutic  agents.  Regardless  of  the 
value  that  we  may  attach  to  the  importance  of 
his  investigations  and  discoveries  in  animal 
therapeutics,  we  should  not  hesitate  to  accord 
to  him  scientific  enthusiasm,  indomitable  per- 
severance, and  honesty  of  purpose,  notwith- 
standing that  by  reason  of  advancing  years  he 
was  inadvertently  led  to  attach  an  undue  im- 
portance to  his  orchitic  fiuid.  Much  of  the 
odium  and  ridicule  which  have  deservedly  been 
heaped  upon  some  of  the  preposterous  allega- 
tions for  the  testicular  fluid  have  been  due 
more  to  the  blind  enthusiasm  of  many  of 
Brown-Sequard's  followers  than  to  the  direct 
statements  of  the  eminent  physiological  inves- 
tigator himself,  although,  in  candour,  we  must 
admit  that  in  his  review  On  a  New  Therapeu- 
tic Method  Consisting  in  the  Use  of  Organic 
Liquids  extracted  from  the  Glands  and  Other 
Organs  (British  Medical  Journal,  June  3  and 
10,  1893)  he  accepted  the  unwarranted  state- 
ments of  others  as  proof  of  the  marvellous  in- 
fluence of  the  orchitic  fluid  in  the  cure  of 
certain  organic  diseases  of  the  spinal  cord. 

In  1869,  at  the  Paris  School  of  Medicine, 
Brown-Sequard  delivered  several  lectures  the 
principal  object  of  which  was  to  establish  the 
fact  that  all  glands,  with  or  without  excretory 
ducts,  gave  to  the  blood  by  an  internal  secre- 
tion principles  which  were  of  great  importance 
if  not  necessary.  He  endeavoured  to  show  this 
to  be  the  case  for  the  kidneys,  the  suprarenal 
capsules,  and  the  sexual  glands.  In  1875  he 
remvestigat«d  this  subject  at  Nahant  (near 
Boston),  and  professed  to  have  confirmed  the 


cori'ectness  of  the  views  which  he  had  ad- 
vanced in  1869.  He  says :  "  I  thought  that  if 
we  could  safely  introduce  the  principle  of  the 
internal  secretion  of  a  gland  taken  from  a  liv- 
ing animal  into  the  blood  of  men  suffering 
from  the  lack  of  that  secretion,  important 
therapeutic  effects  would  thereby  be  obtained. 
In  February,  1889,  in  a  paper  deposited  at  the 
Biological  Society,  I  stated  that  I  had  found 
that  means,  and  it  consisted  in  injecting  under 
the  skin  the  liquid  extract  we  can  get  easily . 
from  glands  by  pressure,  with  the  addition  of 
a  little  water.  Since  then,  with  the  help  of  my 
assistant.  Professor  d'Arsonval,  I  have  pushed 
matters  considerably  forward,  and  I  have  espe- 
cially tried  to  prove  that  not  only  glands,  but 
all  tissues,  have,  besides  their  influence  on 
blood  resulting  from  the  interchange  of  nutri- 
tion, an  internal  secretion."  (British  Medical 
Journal,  June  3,  1893.) 

As  many  of  the  unpleasant  results  following 
hypodermic  injections  of  animal  liquids  seem 
to  be  due  to  the  presence  of  septic  material  in 
the  fluid,  it  is  of  the  first  importance  that  every 
necessary  precaution  to  procure  thoroughly 
sterilized  extracts  should  be  taken.  The  mode 
of  preparation  of  all  organic  extracts  given  by 
Brown-Sequard,  from  a  papor  by  d'Arsonval 
(British  Medical  Journal,  June  3,  1893),  is 
probably  the  best,  and  I  shall  reproduce  it  here 
with  the  illustration  which  accompanies  the 
description. 

"  We  procure  the  testicles  "  (these  glands  are 
only  mentioned  for  example,  as  Brown-Sequard 
states  that  the  same  procedure  is  followed  in 
the  preparation  of  all  the  animal  extracts  for 
hypodermic  administration)  "  of  bulls  at  the 
slaughter  house.  Just  after  the  killing  of  the 
animal  a  ligature  is  placed  as  high  as  possible 
on  the  whole  mass  of  the  spermatic  cord,  so  as 
to  get  at  least  a  certain  amount  of  the  blood 
contained  in  the  veins.  When  the  organs  reach 
the  laboratory  their  coverings  are  at  once  re- 
moved with  scissors  sterilized  by  heat.  The  or- 
gans are  then  washed  in  Van  Swieten's  liquor  " 
(corrosive  sublimate  1  part  to  water  1,000  parts), 
"  and  afterward  in  recently  boiled  water.  That 
being  done,  each  of  the  organs  is  cut  in  four  or 
five  slices,  which,  with  the  piece  of  cord,  are 
placed  in  a  glass  vase,  in  which  is  thrown,  for 
each  kilogramme  "  (about  2'2  pounds)  "  of  the 
organs  used,  1  litre  "  (about  a  quart)  "  of  gly- 
cerin marking  30  degrees.  The  vase  is  covered, 
but  it  is  essential  during  the  next  twenty-four 
hours  to  turn  over  a  good  many  times  the 
slices  and  other  pieces  of  organs.  At  the  end 
of  that  period  an  addition  of  500  cubic  centi- 
metres "  (a  pint)  "  of  freshly  boiled  water,  con- 
taining 25  grammes  of  pure  chloride  of  sodium, 
is  made.  The  liquid  so  obtained  is  made  to 
pass  through  a  paper  filter  (we  use  the  syrup 
gray  filter  No.  8  of  the  Laurient  series).  Be- 
fore doing  this,  however,  we  hardly  need  to  say 
that  the  paper  filter  and  the  glass  funnel  in 
which  it  is  placed  must  be  thoroughly  washed 
with  boiling  water.  The  filtered  liquid  is 
slightly  rose-coloured.  To  hasten  the  filtration 
it  is  well  to  raise  the  temperature  of  the  glyc- 
erin solution  to  40°  C."  (104°  P.);  "the  vis- 
cosity is  thereby  suppressed. 
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"  Of  the  various  means  we  have  made  use  of 
to  obtain  a  liquid  absolutely  free  from  microbes 
or  other  dangerous  pieces  of  solid  matter,  the 
most  important  is  the  one  we  will  now  de- 
scribe. The  sterilizing  d'Arsonval  filter,  repre- 
sented in  the  annexed  figure,  is  composed  of  a 
metallic  hollow  cylinder,  which  receives  and 
keeps  immovable  the  thick  steel  bottle,  B, 
filled  with  liquid  carbonic  acid;  a  metallic 
tube,  F  F,  which  has  borne  the  weight  of  200 
atmospheres ;  a  metallic  stopper  screwed  on 
the  lower  extremity  of  this  tube,  and  carrying 
the  filtration  bougie,  h.    This  bougie  is- of  a 


kind  of  clay  in  which  kaolin  is  replaced  by 
pure  alumina ;  it  is  fixed  on  the  metallic  stop- 
per by  an  India-rubber  tube,  which  is  made  to 
press  most  tightly  on  the  bougie  and  the  cen- 
tral metal.  A  screwing  top,  V,  is  attached  to 
the  metallic  stopper,  and  by  it  we  can  at  will 
close  or  open  the  apparatus.  When  it  is  opened, 
the  liquid  which  has  passed  inside  of  the  filter 
6  runs  out  through  the  tube  a.  The  top  of  the 
tube,  F  F,  is  closed  by  a  metallic  stopper,  V, 


which  is  surrounded  by  a  manometer  gradu- 
ated up  to  100  atmospheres,  and  carries  aiso  a 
screwing  top,  which  allows  the  escape  of  the 
accumulated  carbonic  gas  when  this  is  needed. 
An  adjoining  lateral  tube,  F,  serves  for  com- 
munication between  the  sterilizing  filter  and 
the  liquid  carbonic  acid  contained  in  the 
steel  bottle,  B.  A  stopper,  B,  with  a  steel 
point,  put  in  action  by  a  key,  C,  gives  the  pos- 
sibility of  establishing  or  stopping  communica- 
tion between  the  two  tubes  B  and  FF,  so  that 
the  pressure  against  the  liquid  which  is  to  be 
filtered  may  be  gradual.  The  two  tubes  or  two 
apparatuses  form  a  whole,  fixed  on  a  wooden 
tablet,  s,  which  is  screwed  firmly  on  a  table. 
To  sterilize  the  glyceric  liquid  it  is  first  thrown 
into  the  tube  FF ;  then,  after  having  screwed 
solidly  the  superior  stopper  on  which  is  the 
manometer,  M,  and  having  turned  to  the  end 
of  the  closing  screws,  Fand  V,  the  tap,  B,  of 
the  steel  bottle,  B,  is  opened.  The  carbonic 
acid  enters  rapidly  into  the  tube  F  F,  and 
presses  over  the  liquid.  A  pressure  of  50  to 
60  atmospheres  is  maintained  for  about  an 
hour,  during  which  all  the  microbes  that  may 
be  present  are  crushed  and  killed.  The  pres- 
sure may  be  increased,  notably  if  the  apparar 
tus  is  submitted  to  a  temperature  of  40°  C. 
(104°  F.).  Neither  the  albuminoids  nor  the 
soluble  ferments  are  in  the  least  altered,  as 
has  been  ascertained  with  pancreas  and  yeast. 
When  the  sterilization  is  considered  suificient 
(from  half  to  one  hour  for  tissues  of  a  healthy 
animal),  the  tap,  F,  is  opened,  and  the  liquid 
filters  rapidly  through  the  bougie,  h,  after  hav- 
ing been  submitted  to  two  sterilizations,  the 
first  one  by  COj  under  pressure,  the  second  by 
the  filtration." 

There  are  several  methods  of  preparing  some 
of  the  animal  extracts,  but  the  one  adopted  by 
Brown-Sequard  is  probably  the  most  reliable. 
It  has  the  disadvantage  that  the  extracts  should 
be  used  soon  after  they  are  made,  as  they  begin 
to  deteriorate  within  a  few  days.  Extracts 
whose  efBcacy  is  not  destroyed  or  greatly  im- 
paired by  the  digestive  fiuids  may  be  made  dry, 
and  then  can  be  kept  for  a  considerable  length 
of  time.  The  dry  thyreoid  extract  is  the  prin- 
cipal one  on  the  market  to-day.  The  Colum- 
bia Chemical  Company,  of  Washington,  D.  C, 
makes  liquid  preparations  of  most  of  the  glands, 
and  of  many  of  the  other  tissues  of  the  body, 
and  states  that  they  may  be  kept  without  fear 
of  deterioration  for  any  reasonable  length  of 
time.  My  experience  with  this  company's  prep- 
arations is  not  sufficient  to  enable  me  to  draw 
just  comparisons  between  them  and  those  made 
according  to  the  d'Arsonval  method  at  the  Pas- 
teur Institute,  of  New  York. 

The  question  is  often  asked.  Is  there  any 
therapeutic  value  in  the  animal  extracts  and 
juices?  Some  have  painted  in  glowing  terms 
alleged  results  from  their  use,  which,  to  say  the 
least,  are  marvellous,  while  others,  many  with- 
out giving  them  a  trial,  and  some  without  ex- 
tended experience  in  their  use,  have  denounced 
most  of  them  in  unmeasured  terms.  When  we 
come  calmly  to  review  the  literature  of  the 
whole  subject  we  are  forced  to  the  conviction 
that  all  the  animal  extracts,  when  injected 
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hypodermieally,  exert  some  influence  on  the 
organism.  Tlie  fault  seems  to  have  been  due 
to  two  causes :  A  number  have  exhibited  too 
great  eagerness  in  reporting  experiments  and 
too  great  enthusiasm  in  detailing  real  or  sup- 
posed results ;  while  others,  disregarding  all 
facts,  have  refused  to  investigate  or  be  con- 
vinced. The  unpleasant  effects  of  the  testicu- 
lar juice  on  epileptics,  and  the  brilliant  results 
obtained  from  the  use  of  the  thyreoid  gland,  or 
an  extract  made  from  it,  in  myxoedemaand  other 
diseases,  to  say  nothing  of  serum  therapy,  etc., 
should,  in  view  of  the  fact  that  ordinary  thera- 
peutic measures  are  so  unsatisfactory  in  dealing 
with  many  diseases  for  the  treatment  of  which 
great  pretensions  are  made  by  some  for  animal 
extracts,  determine  us  to  wait  carefully  results 
which  competent  and  reliable  observers'  seem  to 
obtain  from  the  use  of  various  animal  sub- 
stances. We  are  not  asked,  or  even  expected, 
to  accept  theories.  That  every  non-glandular 
organ  of  the  body  possesses  an  active  principle 
which,  when  administered  hypodermieally,  is 
capable  of  exerting  a  special  influence  in  dis- 
ease of  that  tissue  or  organ  from  which  the 
liquid  is  extracted,  is  too  chimerical,  it  seems 
to  me,  to  deserve  serious  consideration.  Such 
substances,  when  introduced  in  a  concentrated 
form  into  the  subcutaneous  tissues,  may  act  as 
tonics  or  stimulants  to  the  nervous  system ; 
they  may,  inherently  or  by  virtue  of  some  leu- 
comaine  which  may  develop,  possess  some  anti- 
toxine  influence,  and  thus  result  in  destroying 
or  neutralizing  toxines  which  may  be  the  direct 
cause  of  the  disease  for  which  the  extracts  are 
being  used.  There  are,  no  doubt,  other  ways 
by  which  these  animal  agents  may  act  in  neu- 
tralizing the  effects  of  disease.  If  we  are  to 
make  advance  in  this  line  of  therapeutics  we 
must  first  accept  facts  and  patiently  wait  for 
satisfactory  explanations,  which  may  or  may 
not  come. 

Before  considering  the  individual  animal  ex- 
tracts, it  may  not  be  amiss  at  this  time  to  say 
a  few  words  in  regard  to  their  administration 
and  the  precautions  necessary  to  observe  when 
the  hypodermic  method  is  employed.  It  seems 
to  be  conceded  that  the  vast  majority  of  the 
animal  extracts  of  the  glands  or  other  tissues 
from  which  the  extracts  are  derived,  when 
taken  into  the  stomach,  have  their  active  prin- 
ciple destroyed  by  the  digestive  ferments.  "We 
know  that  the  toxic  principles  of  woorara  and 
serpent's  venom  are  neutralized  by  the  digest- 
ive agents.  Numerous  observers  find  an  excep- 
tion to  this  general  rule  in  the  thyreoid  gland, 
whose  therapeutic  powers  are  nearly  as  great 
when  it  is  administered  by  the  mouth  as  when 
it  is  given  subcutaneously.  According  to  Dr. 
C.  Maoalister,  the  thymus  gland  and  the  me- 
dulla of  bone  do  not  lose  their  therapeutic  ef- 
fects when  administered  by  the  mouth.  Most 
of  the  extracts  of  animal  matter,  as  now  made, 
contain  considerable  glycerin,  and  are  too  irri- 
tating for  hypodermic  use  in  their  pure  state. 

The  syringe  which  is  employed  when  admin- 
istering these  extracts  should  be  large  enough 
to  hold  about  three  or  four  times  as  much  as  is 
necessary  for  a  dose.  After  the  requisite  quan- 
tity of  the  extract  has  been  drawn  into  the 


syringe  the  instrument  should  be  completely 
filled  with  freshly  boiled  water  and  shaken  to 
allow  the  fluids  to  mix  thoroughly.  Thorough 
aseptic  precautions  should  be  observed  in  giv- 
ing the  injection.  The  part  into  which  the 
needle  is  to  be  thrust  should  be  well  washed 
with  soap  and  water,  and  afterward  with  a 
corrosive-sublimate  solution.  The  needle  and 
syringe  should  be  rendered  aseptic  by  immers- 
ing them  in  boiling  water  just  before  using 
them,  and  it  is  a  good  plan  to  clean  them  again 
by  the  same  means  immediately  after  giving 
the  injection.  It  is  probable  that  the  unpleas- 
ant local  effects  following  the  injection  of  the 
animal  extracts,  such  as  great  pain,  inflamma- 
tion, and  sometimes  abscess,  have  been  due  to 
septic  material  in  the  liquid  or  to  microbes 
carried  into  the  tissues  from  the  septic  skin  on 
the  needle  of  the  syringe.  Those  who  have 
been  most  careful  in  obtaining  thoroughly  ster- 
ilized animal  extracts  and  have  employed  every 
aseptic  precaution  in  introducing  them  have 
had  no  abscesses  to  report  from  this  treatment. 
As  many  object  to  the  hypodermic  injections 
of  the  animal  extracts  on  account  of  the  pain 
that  not  infrequently  follows  their  use  in  this 
manner,  the  mucous  surfaces  of  the  rectum 
and  mouth  may  be  made  use  of  with  advantage 
for  those  extracts  whose  active  principle  is  de- 
stroyed by  the  digestive  ferments.  When  the 
mouth  is  used,  about  twice  the  usual  quantity 
for  subcutaneous  injection  should  be  dropped 
on  the  tongue,  and  the  patient  requested  not  to 
swallow  for  half  an  hour.  When  the  rectum  is 
the  method  of  administration,  about  twice  the 
dose  given  by  the  mouth  should  be  given  in  an 
ounce  or  two  of  water.  There  will  not  be  much 
diflioulty  in  retaining  the  rectal  injection  and 
getting  it  absorbed  if  the  lower  bowel  has  been 
previously  cleared  by  an  enema  and  the  patient 
remains  in  the  recumbent  posture  for  half  an 
hour  after  receiving  the  extract.  Rectal  diges- 
tion is  so  feeble  that  it  is  probable  that  the 
liquid  will  be  absorbed  without  undergoing 
much  change. 

Orchitic  or  Testicular  Liquid. — On  June 
1,  1889,  at  the  Societe  de  biologic,  Brown- 
Sequard  made  his  first  communication  on  the 
orchitic  liquid.  Within  a  short  time  he  pre- 
sented several  reports  to  the  society  on  the  use 
of  this  liquid,  a  full  account  of  which  is  found 
in  the  Lancd  of  July  20,  1889.  As  a  result  of 
a  few  injections  in  his  own  person  the  eminent 
physiologist  maintained  that  his  mental  and 
physical  vigour,  and  his  power  of  endurance 
without  the  accustomed  fatigue,  were  increased. 
Before  the  use  of  the  injections  a  half  hour's 
work  in  the  standing  posture  in  his  laboratory 
exhausted  him.  After  the  second  injection  he 
was  able  to  work  for  two  or  three  hours  with- 
out any  feeling  of  exhaustion,  the  dynamometer 
showed  increased  power  of  the  muscles,  con- 
stipation and  paresis  of  the  bladder  were  re- 
lieved, and,  while  before  the  treatment  he  had 
felt  unusually  feeble  for  his  age  (seventy-one 
years),  after  the  use  of  the  orchitic  liquid  he 
experienced  a  vigour  that  he  had  known  thirty 
years  before.  The  sexual  passion  and  appetite 
were  said  to  be  increased.  Following  Brown- 
Sequard's  early  communications  on  the  influ- 
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ence  of  the  orchitic  fluid  injected  into  the  sub- 
cutaneous tissue,  a  number  of  medical  men, 
both  in  Europe  and  in  America,  reported  the 
results  of  their  experience  with  the  liquid  m 
question,  and  some  of  them  alleged  greater 
efl'ects  than  the  illustrious  physiologist  had 
thought  possible,  while  the  more  conservative 
had  obtained  either  negative  results — ^barring 
accidents,  such  as  pain,  inflammation,  or  ab- 
scesses at  the  seat  of  the  injection— or,  at  most, 
only  temporary  stimulation  of  the  nervo-vas- 
cular  system  in  persons  who  were  in  feeble 
health.  Results  were  so  contradictory  in  the 
experience  of  different  observers  that  the  mar- 
vellous statements  of  some  served  to  bring  the 
agent  into  disfavour.  Had  it  not  been  for  the 
brilliant  experience  on  the  functions  of  the 
thyreoid  gland  by  SohifE,  von  Biselberg,  Bircher, 
and  Victor  Horsley,  it  is  probable  that  to-day 
the  Brown-Sequard  treatment  would  be  sim- 
ply a  matter  of  history. 

Locomotor  Ataxia. — In  1893  Prof  essor  Brown- 
Sequard  and  Professor  d'Arsonval  agreed  to  fur- 
nish all  kinds  of  animal  extracts  that  might 
be  asked  for  by  physicians,  on  the  condition 
that  the  histories  of  the  cases,  with  the  results 
of  treatment,  should  be  sent  to  them.  More 
than  twelve  hundred  physicians  availed  them- 
selves of  this  generous  ofEer,  and  as  a  result 
Brown-Sequard  and  d'Arsonval  received  re- 
ports of  over  sixteen  hundred  cases  that  had 
been  treated  by  the  orchitic  liquid.  Among 
these  oases  there  were  three  hundred  and  forty- 
two  of  locomotor  ataxia  in  which  the  diagnosis 
seemed  to  be  reliable.  Of  this  number,  three 
hundred  and  fourteen  were  reported  improved 
or  cured.  Dr.  Depoux,  who  seemed  to  have 
been  the  first  to  use  the  orchitic  fluid  in  loco- 
motor ataxia,  reported  five  complete  cures,  six 
cases  of  progressive  amelioration,  and  two  fail- 
ures, out  of  thirteen  cases  treated.  Dr.  Gilbert, 
a  physician  of  Havre,  treated  two  eases,  with  a 
cure  in  each.  Victoroff,  of  Moscow,  treated 
seven  cases,  with  a  result  of  five  either  cured 
or  greatly  ameliorated.  Brown-Sequard  states : 
"  The  various  other  kinds  of  sclerosis  of  the 
cord  give  a  proportion  of  85  per  cent,  of  cures 
or  ameliorations,  while  ataxy  gives  about  90 
per  cent."  {British  Medical  Journal,  June  10, 
1893).  It  is  due  to  Brown-Sequard  to  state 
that  he  adds :  "  We  reserve  the  question  of 
cure  of  organic  diseases.  All  that  we  have 
just  stated  applies  to  the  cessation  of  morbid 
manifestations."  One  case  of  locomotor  ataxia 
treated  by  means  of  the  orchitic  fluid  by  Dr. 
Depoux,  of  Paris,  and  one  by  Dr.  Gilbert,  of 
Havre,  certainly  showed  remarkable  improve- 
ment, which  was  maintained  when  the  report 
was  made,  nearly  a  year  after  the  treatment 
had  been  discontinued.  In  none  of  the  cases 
of  locomotor  ataxia  treated  by  means  of  the 
orchitic  fluid  have  the  knee  jerks  returned,  so 
far  as  I  have  been  able  to  learn.  Depoux's 
patient  received,  from  August  6  to  10,  1892,  S 
cubic  centimetres  of  the  orchitic  liquid  each 
day  hypodermically ;  from  August  30th  to 
September  10th,  6  cubic  centimetres  daily. 
Improvement  at  this  time  was  quite  marked. 
He  was  next  subjected  to  treatment  on  Novem- 
ber 15th,  and  from  this  date  to  the  24th  he  re- 


ceived each  day  12  cubic  centimetres  of  the 
fluid,  when  he  considered  himself  practically 
cured.  Dr.  Gilbert's  patient  was  subjected  to 
two  series  of  injections  of  the  extract  of  bull's 
testicles,  at  a  month's  interval.  Each  series 
consisted  of  twelve  injections,  three  being  given 
a  day. 

In  the  New  York  Therapeutic  Review,  vol. 
ii.  No.  2,  Dr.  Paul  Gibier  reports  four  cases  of 
locomotor  ataxia  treated  by  injections  of  or- 
chitic fluid  and  nervous  matter.  All  the  pa- 
tients showed  improvement  in  general  health. 
Besides  this,  in  one  case  an  old  perforating 
ulcer  of  the  sole  of  the  right  foot  healed  in  a 
few  days ;  in  the  second  the  bladder  regained 
its  power,  constipation  disappeared,  and  walk- 
ing became  better ;  in  the  third,  after  fifteen 
injections,  an  increasing  weakness  lessened, 
standing  became  possible  with  the  eyes  closed, 
and  diplopia  disappeared ;  in  the  fourth,  se- 
vere pains  were  relieved,  sensation  was  very 
much  improved,  and  walking  became  much 
better.  Others  have  reported  great  improve- 
ment in  locomotor  ataxia  from  the  use  of 
hypodermic  injections  of  the  orchitic  fluid. 
Owspenski,  of  St.  Petersburg,  reported  twen- 
ty-nine cured  or  markedly  improved  out  of 
thirty-six  treated  {Year-Booh  of  Treatment, 
1893,  p.  92).  My  personal  experience  with 
the  use  of  the  orchitic  fluid  in  the  treatment 
of  locomotor  ataxia  has  been  limited.  I  have 
not  been  able  to  obtain  any  material  made  ac- 
cording to  the  d'Arsonval  method.  I  have 
used  the  preparation  made  by  the  Columbia 
Chemical  Company  and  a  preparation  at  one 
time  made  by  Parke,  Davis,  &  Co.,  but  from 
neither  have  I  seen  any  permanent  results.  In 
two  cases  of  locomotor  ataxia,  as  nearly  alike 
as  it  was  possible  to  get  them,  to  one  patient  1 
gave  the  liquid  preparation  said  to  be  made 
from  the  testicles  of  animals,  and  to  the  other 
nothing  of  special  importance  was  given.  Be- 
yond a  sense  of  excitement  experienced  for  a 
few  minutes,  and  sometimes  for  an  hour  or 
more,  by  the  one  to  whom  the  testicular  juice 
was  given,  I  was  unable  to  detect  any  differ- 
ence in  the  daily  condition  of  each  patient, 
and  at  the  end  of  two  months,  if  I  had  not 
known,  I  should  have  been  unable  to  say  to 
which  the  orchitic  fluid  had  been  given. 

The  test  to  which  I  have  put  the  liquid  In 
question  has  not  been  a  satisfactory  one,  and  I 
should  wish  to  employ  the  preparation  made 
at  the  Pasteur  Institute  in  New  York  before 
speaking  definitely  of  its  effects.  It  does  seem, 
however,  that  if  the  testicles  possess  any  agent 
of  a  tonic  or  antitoxine  effect,  this  might  be 
obtained  by  rectal  feeding  with  the  freshly  ex- 
pressed juice  from  the  glands.  Unless  some 
such  method  of  administering  the  active  prin- 
ciple of  the  glands  is  found  feasible,  it  is  going 
to  be  impossible  to  give  patients  who  live  at  a 
considerable  distance  from  large  cities  the  ' 
benefit  of  the  treatment,  on  account  both  of 
the  expense  and  of  the  impossibility  of  using 
the  material  in  a  fresh  state. 

Tuberculosis. — The  conservative  element  of 
the  medical  profession  was  unprepared  for  the 
virtues  alleged  by  a  number  of  physicians  for 
the  orchitic  fluid  in  the  treatment  of  tubercu- 
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losis.  Brown-Sequard,  after  speaking  of  the 
effects  of  the  testicular  fluid  in  locomotor 
ataxia  and  cancer,  says :  "  There  is  no  other 
serious  affection  of  any  kind  which  has  not 
given  us  a  good  proportion  of  cases  of  consid- 
erable amelioration.  I  will  only  say  that  the 
favourable  results  obtained  in  the  treatment  of 
pulmonary  tuberculosis  in  the  Hotel- Dieu  Hos- 
pital, of  Paris,  by  Drs.  Dumontpallier  and  Va- 
riot,  and  at  the  Charite  Hospital  by  Professor 
Cornil  and  Dr.  Henoque,  and  also  at  Lille  by 
Professor  Lemoine,  have  been  confirmed  by 
more  than  sixty  medical  practitioners  of  Paris 
or  of  the  French  provinces."  Dr.  D.  Uspenski, 
in  a  lecture  before  the  Russian  Society  of  Pub- 
lic Hygiene  (Epitome  of  the  British  Medical 
Journal,  Jan.  10,  1891),  stated  that  he  had 
tried  this  "  emulsion  "  on  eighteen  patients  in 
all  stages  of  tuberculosis.  Two  acute  cases  had 
been  given  up.  In  one,  that  of  a  lad  of  eight- 
een, in  which  all  other  measures  had  failed, 
the  appetite  and  general  condition  were  great- 
ly improved  after  three  injections,  and  after 
six  the  patient  was  able  to  leave  his  bed  and 
walk  about  his  room.  Under  continued  treat- 
ment, strength  and  weight  increased,  temper- 
ature gradually  fell,  night  sweats  ceased,  and 
the  patient  could  take  a  long  walk.  Fifteen 
injections  were  given  between  the  beginning 
of  May  and  June  15th.  The  treatment  was 
stopped  and  the  patient  continued  to  gain 
strength  and  weight  through  the  summer,  the 
increase  in  weight  being  from  122^  to  148^ 
pounds.  The  lung  mischief  came  to  a  stand- 
still. In  another  man,  aged  twenty-eight,  fever 
and  profuse  sweating  were  associated  with  bac- 
illary  phthisis  of  both  apices.  After  the  sixth  in- 
jection the  appetite  improved,  after  the  twelfth 
the  patient  was  able  to  leave  his  bed,  and  after 
the  eighteenth  the  temperature  became  normal. 
There  was,  however,  no  increase  in  weight  and 
the  lung  condition  was  not  improved.  In 
chronic  cases  the  injections  acted  more  rap- 
idly ;  in  twelve  such,  marked  general  improve- 
ment, with  reduction  of  fever  and  lessening  of 
night  sweats,  occurred  after  from  two  to  four 
injections.  Nine,  or  at  most  twelve,  injections 
usually  suffice,  he  says.  The  bacilli  do  not  dis- 
appear entirely,  but  diminish  in  proportion  to 
the  extent  to  which  the  diseased  process  re- 
cedes. The  author  considers  that  Brown-Se- 
quard's  fluid  has  a  markedly  beneficial  effect 
on  the  general  health  in  all  cases  of  phthisis. 
On  the  other  hand.  Dr.  M.  K.  Zienier  {ibid., 
1891,  vol.  ii,  sec.  135)  employed  the  testicular 
fluid  in  five  cases  of  phthisis,  and,  after  giv- 
ing the  remedy  a  fair  trial,  saw  no  permanent 
benefit  and  abandoned  the  treatment. 

A  number  of  others  have  used  injections  of 
the  orchitic  fiuid  in  the  treatment  of  tubercu- 
losis ;  some  have  praised  and  some  have  con- 
demned it.  The  most  sanguine  seem  to  be 
able  to  allege  for  it  nothing  more  than  a  tonic 
influence.  How  much  of  this  is  due  to  expec- 
tancy and  the  mental  impression  made  upon 
the  patient,  and  how  much  to  the  efficacy  of 
the  injections  themselves,  time  and  further 
experience  must  decide. 

Cancer. — It  seems  strange  that  the  orchitic 
fluid  should  have  been  tried  in  this  disease, 


but  it  has,  and  marked  systemic  improvement, 
to  say  the  least,  has  apparently  followed  its 
use.  Brown-Sequard  states :  "  To  our  utter 
surprise,  an  organic  affection  which  we  did 
not  believe  could  be  ameliorated  is,  on  the  con- 
trary, the  one  of  all  kinds  of  disease  which  has 
given  the  largest  proportion  of  ameliorations  ; 
that  affection  is  cancer  when  located  super- 
ficially. We  knew  in  April  last "  (1892)  "  the 
effects  of  treatment  in  one  hundred  and  three 
cases.  If  we  put  aside  six  cases  in  which  death 
was  impending,  and  was  only  delayed  by  treat- 
ment, there  was  considerable  amelioration  in 
the  ninety-seven  other  cases.  It  consisted  in 
the  healing  of  ulcers,  the  cessation  of  pain,  of 
insomnia,  of  haemorrhage,  of  all  appearances  of 
cachexia,  and  of  every  other,  except  the  pres- 
ence of  the  tumour."  In  the  New  York  Thera- 
peutic Review,  vol.  ii.  No.  2,  p.  19,  Paul  tiibier 
reports  two  cases  of  cancer  treated  by  the  or- 
chitic fluid,  with  marked  improvement  of  the 
general  health  in  both.  Dr.  Labrosse,  of  Al- 
giers, has  observed  great  improvement  in  the 
general  health  of  his  patients  suffering  from 
cancer  on  resorting  to  the  Brown-Sequard 
method  of  treatment.    Scepticism  is  excusable. 

Leprosy  and  Skin  Z)i«eoses.— Brown-Sequard 
observed  ulcers  heal  in  leprosy  on  the  adminis- 
tration of  the  orchitic  fluid.  In  the  British 
Medical  Journal,  August  26,  1893,  p.  474,  oc- 
curs the  following  suggestive  paragraph  :  "  Dr. 
Symons  Eocles  cited  a  case  of  long-standing 
psoriasis  in  which  injections  of  von  Poehl's 
spermin  appeared  to  be  attended  by  marked 
amelioration,  the  severity  and  spread  of  the  dis- 
ease being  distinctly  checked.  If  von  Poehl  was 
correct  in  attributing  the  therapeutic  value  of 
spermin  to  its  action  as  an  oxidizing  agent,  it 
might  be  that  all  the  animal  extracts  now 
employed  depended  on  the  existence  of  an 
oxidizing  ferment  in  them.  The  influence 
of  spermin  on  the  leucomaine  tide  was  very 
marked,  and  he  hoped  that  observations  on 
this  point  in  regard  to  thyreoid  and  other 
extracts  would  be  forthcoming." 

'Diabetes  Mellitus. — Brown-Sequard  gave  the 
preference  to  the  orchitic  fluid  over  the  pan- 
creatic extract  in  the  treatment  of  diabetes 
mellitus.  Paul  Gibier  has  treated  two  cases  of 
this  disease  with  alternate  injections  of  nervous 
matter  (from  the  cortex  of  the  sheep's  brain), 
the  pancreatic,  and  the  orchitic  extracts.  In 
the  first  there  was  no  diminution  of  the  quan- 
tity of  sugar  excreted,  although  the  general 
health  of  the  patient  improved. 

Chorea. — Brown-Sequard,  commenting  upon 
the  orchitic  liquid  being  more  effectual  in  the 
treatment  ot  organic  disease  of  the  nervous 
system  than  in  the  pure  neuroses,  remarks : 
"  Chorea,  however,  forms  an  exception,  as  dem- 
onstrated by  the  success  obtained  by  Professors 
Oilier  and  Tissier  and  a  great  many  other  prac- 
titioners." Deydier  reported  in  Lyon  medical, 
April,  1893,  five  cases  of  severe  chorea  treated 
and  cured  by  the  orchitic  fluid  after  other 
means,  including  antipyrine,  had  failed.  In 
the  first,  several  injections  were  required ;  in 
the  second,  forty  ;  in  the  third,  eleven  ;  in  the 
fourth,  eighteen  ;  in  the  fifth,  thirteen.  {New 
York  Therapeutic  Review,  vol.  i,  No.  4,  p.  102.) 
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Colrat  {Lyon  medical,  March  26  and  April  16, 
1893)  has  treated  several  oases  of  chorea  with 
the  orchitio  fluid.  One  patient  who  had  been 
afEected  with  the  disease  for  six  weeks  and  was 
still  unable  to  be  out  of  bed,  although  he  had 
been  treated  with  antipyrine,  was  able  to  sit 
up  after  the  first  injection  and  to  walk  about  a 
week  later.  Of  two  others,  one  required  five, 
and  the  second  six  weeks'  treatment.  It  does 
not  seem  that  much  can  be  alleged  for  the 
orchitic  fluid  in  any  of  Oolrat's  cases,  except 
possibly  the  first,  and  in  this  the  cure  was 
so  sudden  that  it  makes  one  suspicious  of 
hysteria. 

JSpiUpsy. — The  consensus  of  opinion  seems 
to  be  that  the  orchitic  fluid  increases  the  se- 
verity and  number  of  the  attacks  in  epilepsy. 
Paul  Gribier  has  reported  a  number  treated  by 
injections  of  the  orchitic  fluid,  and  in  each 
there  was  an  increase  of  the  severity  of  the 
malady.  Pere,  one  of  the  ablest  of  the  French 
neurologists,  at  the  solicitation  of  d'Arsonval, 
gave  the  orchitic  fluid  a  thorough  trial  in 
epilepsy  at  the  Bicetre  Hospital,  Paris.  His 
report  was  made  to  the  Sooiete  de  biologic  in 

1893,  just  four  years  after  Brown-Sequard  an- 
nounced the  wonderful  effects  of  this  fluid, 
and  in  no  uncertain  language  he  gave  his  un- 
qualified disapproval  of  this  method  of  treat- 
ing epilepsy.  In  no  case  was  a  favourable 
result  observed,  but,  on  the  contrary,  the  in- 
jections seemed  to  act  as  a  depressant.  Dr. 
Bourneville  and  Dr.  Paul  Cornet  (Progrds 
medical,  Dec.  9  and  16,  1893)  reported  thirty 
cases  of  epilepsy  treated  by  subcutaneous  in- 
jections of  testicular  juice,  and  in  none  was 
there  any  marked  improvement.  Only  twenty- 
eight  of  the  thirty  remained  sufiiciently  long 
under  treatment  to  test  this  method  fairly,  and 
in  eight  there  was  a  slight  diminution  in  the 
number  of  seizures,  while  in  twenty  there  was 
a  decided  increase  in  the  number  of  spells. 
(Journal  of  Wervous  and  Mental  Disease,  July, 

1894,  p.  479.) 

Neurasthenia. — Nearly  every  one  who  has 
experimented  with  the  orchitic  fluid  has  given 
it  a  trial  in  this  troublesome  affection.  A  few 
have  reported  excellent  results.  In  America, 
Paul  Gibier  and  Hammond  are  quite  sanguine 
of  its  beneficial  and  permanent  effects  in  the 
neurasthenic.  Both  of  these  writers  seem  to 
prefer  the  combined  or  alternate  injections  of 
testicular  fluid  and  nervous  matter  (cortex  of 
sheep's  brain).  It  does  seem  that  if  the  or- 
chitic fluid  has  a  decided  tonic  effect  it  ought 
to  be  indicated  in  neurasthenia.  I  have  tried 
preparations  formerly  manufactured  by  Parke, 
Davis,  &  Co.,  and  those  manufactured  by  the 
Columbia  Chemical  Company,  but,  besides  a 
slight  and  temporary  stimulating  effect,  which 
patients  have  frequently  described  as  a  sense 
of  flushing,  I  have  been  unable  to  observe  any 
result  from  the  treatment.* 

Persons  suffering  from  nocturnal  emissions, 
impotence,  debility,  or  premature  senility,  and 
children  afldicted  with  nocturnal  incontinence 


*  Since  this  paragraph  was  written  I  have  tried  the 
orchitic  and  brain  extracts  obtained  from  the  Pasteur 
Institute,  of  New  York,  in  one  case  of  neurasthenia 
with  apparently  negative  results. 


of  urine,  have  been  treated  with  injections  of 
orchitic  fluid  with  apparent  benefit.  We  must, 
however,  have  a  more  extended  trial  with  this 
agent  in  these  cases  before  definite  conclusions 
can  be  drawn. 

Patients  with  hysteria,  hystero-epilepsy,  and 
contractures  have  been  benefited  by  the  use  of 
the  orchitic  liquid,  but  it  is  in  these  cases  that 
suggestion  has  its  most  potent  influence.  Dr. 
W.  D.  Waterhouse  (British  Medical  Journal, 
Jan.  30, 1892,  p.  229)  has  reported:  "A  woman, 
aged  seventy-seven,  who  suffered  from  rigidity 
and  contraction  of  the  left  arm  following  an 
attack  of  apoplexy  five  years  before.  The  rigid- 
ity almost  at  once  relaxed,  and  she  has  been 
able  to  use  the  hand  and  arm  ever  since,  now 
six  months."  He  gave  brief  accounts  of  two 
other  cases,  one  of  which  was  evidently  organic 
disease  of  the  cord.  Both  patients  recovered 
under  hypodermic  treatment  wit)i  the  orchitic 
fluid.  We  often  forget  that  many  patients  with 
undoubted  organic  trouble  become  decidedly 
hysterical,  and  that  the  most  obtrusive  symp- 
toms are  of  the  latter  nature.  Charcot  showed 
that  these  persons  might  be  greatly  benefited 
by  suggestion. 

Administration  and  Dose. — The  preparation 
made  according  to  the  d'Arsonval  method  acts 
more  readily  and  effectually  when  given  sub- 
cutaneously,  but  for  the  nervous  and  timid,  to 
whom  hypodermic  injections  are  objectionable, 
considerable  effect  may  be  obtained  by  dropping 
the  liquid,  about  twice  the  quantity  used  in  the 
subcutaneous  method,  on  the  tongue  and  re- 
questing the  patient  not  to  swallow  for  half  an 
hour,  so  that  it  may  be  absorbed  from  the 
mouth  without  coming  in  contact  with  the 
fluids  of  the  stomach.  I  have  over  and  over 
again  tested  this  method  of  administration, 
and  patients  have  told  me  that  the  sensations 
were  about  the  same  as  when  the  medicine  was 
given  them  under  the  .skin.  The  effects  are  not 
quite  so  prompt  or  decided,  but  often  more 
prolonged.  I  must  repeat  what  I  have  ex- 
pressed before,  that,  if  the  testicles  are  found 
to  be  an  aid  in  the  treatment  of  disease,  rectal 
administration  of  the  juice  of  the  crushed 
glands  will  be  found  to  be  the  most  popular, 
especially  by  physicians  living  at  considerable 
distances  from  large  cities,  unless  it  is  posi- 
tively demonstrated  that  the  fluid  may  be  kept 
for  several  weeks  without  deteriorating.  The 
daily  dose  of  the  preparation  made  according 
to  the  d'Arsonval  method  varies,  when  given 
subcutaneously,  from  1  to  3  cubic  centimetres 
(from  16  to  48  minims).  It  is  a  glycerin  prepa- 
ration and  should  be  diluted  with  two  or  three 
parts  of  water,  to  prevent  irritation.  The  dose 
by  the  mouth,  the  liquid  being  allowed  to  be 
absorbed  without  reaching  the  stomach,  should 
be  at  least  twice  that  given  by  the  subcutane- 
ous method,  and  the  dose  by  the  rectum  twice 
that  given  by  the  mouth.  When  the  glycerin 
extract  is  given  by  the  rectum  the  precaution 
must  be  taken  to  mix  with  it  one  or  two  ounces 
of  water  to  prevent  its  irritating  the  bowel. 

Thyreoid  Extract.— The  thyreoid  extract 
has  proved  to  be  of  so  much  importance  as  a 
therapeutic  agent,  especially  in  myxcsdema, 
that  a  short  account  of  its  history  may  be  of 


77         ANIMAL  EXTRACTS  AND  JUICES 


interest.  It  had  been  known  for  some  time 
that  total  destruction  of  the  thyreoid  gland 
would  cause  a  peculiar  cachexia,  known  as 
cachexia  strumipriva,  and  that  this  condition 
was  the  more  marked  the  younger  the  subject 
in  which  the  gland  was  totally  destroyed,  when 
SchifiE  found  in  the  dog  that  transplantation 
(intraperitoneally)  of  the  healthy  gland  shortly 
after  the  operation  of  thyreoidectomy  was  suf- 
ficient to  protect  the  animals  from  the  fatal 
cachexia.  Later,  von  Eiselberg  conducted 
elaborate  experiments,  and  found  that  if  the 
transplanted  gland  underwent  atrophy  and  de- 
generation the  usual  cachexia  supervened,  but 
if  it  became  vascularized  and  resumed  its  func- 
tion, no  cachexia  occurred.  In  1883  Bircher 
reported  his  experiments  in  the  transplantation 
of  the  thyreoid  for  the  treatment  of  cachexia 
strumipriva,  or  acute  myxcedema  (Volkmann's 
Sammlung  hlin.  Vortrdge,  No.  357).  Kocher 
tried  thyreoid  grafting  in  1883,  but  the  gland 
atrophied.  He  performed  the  operation  five 
times,  and  one  patient  improved.  Victor  Hors- 
ley,  without  being  aware  of  Bircher's  experi- 
ments with  the  thyreoid  in  acute  myxcedema, 
suggested  the  treatment  of  ordinary  myxcedema 
by  means  of  transplanting  the  thyreoid  gland 
from  the  sheep.  Lannelongue,  Merklen,  Wal- 
ther,  Bettencourt,  and  Serrano  performed  the 
operation  in  cases  of  myxcedema  and  sporadic 
cretinism  (British  Medical  Journal,  Feb.  8, 
1890,  and  Jan.  30  and  Feb.  6,  1892).  Betten- 
court and  Serrano,  in  1890,  placed  half  of  a 
sheep's  thyreoid  beneath  the  skin  in  the  thy- 
reoid region  of  a  patient  suffering  from  myx- 
cedema. Improvement  began  in  twenty-four 
hours,  and  soon  the  red  corpuscles  increased  to 
normal,  speech  improved,  perspiration  returned, 
and  the  menstrual  flow,  which  usually  had  lasted 
three  weeks,  ceased  in  four  days.  On  account 
of  the  improvement  in  the  case  just  mentioned 
being  manifest  on  the  day  after  the  operation, 
Vessale  reasoned  that  it  could  not  be  due  to  the 
gland  becoming  vascularized  and  functionally 
active,  but  it  must  be  owing  to  the  absorption 
of  the  juice  of  the  transplanted  gland,  and  he 
therefore  made  intravenous  injections  of  the 
thyreoid  extract  of  a  dog  into  a  dog  after 
thyreoidectomy  with  beneficial  results.  G.  R. 
Murray  (British  Medical  Journal,  1891,  vol.  ii, 
p.  797)  reported  results  of  his  treatment  of  a  case 
of  myxcedema  by  means  of  subcutaneous  injec- 
tions of  the  thyreoid  extract  of  a  sheep.  The 
improvement  in  this  case  was  well  marked. 

The  disadvantages  of  having  to  inject  animal 
extracts  under  the  skin  are  apparent,  especially 
when  it  is  not  always  possible  for  physicians 
residing  at  long  distances  from  cities  to  obtain 
fresh  extracts  without  a  great  deal  of  trouble. 
The  credit  of  having  first  begun  the  adminis- 
tration of  the  thyreoid  extract  by  the  mouth 
for  the  treatment  of  myxcedema  seems  to  be 
due  to  Professor  Howitz,  of  Copenhagen.  In 
March,  1893,  he  treated  a  woman  suffering 
from  myxcedema  with  pies  made  of  calf's  thy- 
reoid. The  improvement  was  prompt  and  de- 
cided. On  June  3,  1892,  Dr.  E.  L.  Fox,  of 
Plymouth,  England,  without  any  knowledge 
apparently  of  Professor  Howitz's  trial  with  the 
thyreoid  gland,  directed  a  patient  of  his  suffering 


from  myxcedema  how  to  prepare  a  glycerin  ex- 
tract of  half  a  sheep's  thyreoid,  somewhat  after 
the  manner  that  Dr.  Murray  had  recommended. 
She  was  to  take  one  half  of  this  quantity  an 
hour  before  breakfast  and  the  remainder  an 
hour  before  supper,  and  to  continue  doing  so 
twice  a  week.  Improvement  in  this  case  was 
pronounced,  and  perceptible  soon  after  the 
treatment  was  begun.  Curiously,  Dr.  Hector 
W.  G.  Mackenzie,  of  London,  in  apparent  igno- 
rance of  the  administration  of  the  thyreoid 
fland  by  the  mouth  by  Howitz  and  Pox,  on 
uly  37,  1893,  began  the  treatment  of  a  case  of 
myxcedema  of  several  years'  standing  by  ad- 
ministering in  one  day  two  pounded  sheep's 
thyreoids.  The  next  day  two  drachms  of  a 
glycerin  extract  were  given.  During  the  last 
two  years  several  manufacturing  chemists,  both 
in  Europe  and  in  America,  have  placed  upon 
the  market  tabloids  and  dried  extracts  of 
sheep's  thyreoid  which  may  be  kept  for  ah  in- 
definite time  and  are  apparently  as  effectual  in 
the  treatment  of  myxcedema  and  other  affec- 
tions for  which  the  thyreoid  gland  has  been 
employed  as  the  fresh  juice  of  the  gland. 

But  little  is  known  of  the  effects  of  the  ad- 
ministration of  the  thyreoid  gland  or  its  ex- 
tract to  persons  in  health  (British  Medical 
Journal,  Dec.  9,  1893,  p.  1367).  Most  of  our 
knowledge  of  the  influence  exerted  by  the 
thyreoid  gland  comes  from  observing  the  ef- 
fects following  thyreoidectomy,  the  conditions 
accompanying  deflcient  functional  power  of 
the  thyreoid  gland,  and  the  changes  that  take 
place  on  administering  the  gland  to  persons 
whose  thyreoid  gland  is  absent  or  defective. 

Victor  Horsley  (British  Medical  Journal, 
Jan.  30  and  Feb.  6,  1892),  in  his  masterly  re- 
view of  the  function  of  the  thyreoid  gland, 
divides  the  symptoms  following  thyreoidectomy 
into  neurotic,  myxcedematous,  and  cretinic, 
these  taking  place  in  the  order  named.  Fol- 
lowing thyreoidectomy  the  symptoms  are  acute 
and  profound  and  soon  result  in  death,  espe- 
cially in  young  subjects.  In  disease  of  the 
thyreoid  the  symptoms  come  on  gradually,  and 
a  condition  known  as  myxcedema  takes  place. 
Through  the  loss  of  the  modifying  effects  of 
the  secretion  of  the  thyreoid  gland  on  the 
blood,  the  central  nervous  system  and  the  nu- 
tritive functions  are  affected  in  disease  of  this 
gland.  We  seem  to  be  justified  in  concluding 
that  insufiicient  thyreoid  secretion  causes  a  de- 
generation in  the  nerve  elements  of  the  central 
nervous  system,  especially  in  the  cortex  of  the 
brain  and  in  the  centres  of  the  medulla ;  marked 
changes  in  the  blood,  probably  from  toxsemic 
infiuences  ;  and  pronounced  nutritive  changes, 
best  observed  in  the  subcutaneous  tissue, 
where  a  substance  called  mucin  is  often  depos- 
ited. The  skin  is  greatly  altered,  and  it  be- 
comes rough,  coarse,  dry,  and  inelastic.  The 
hair  turns  gray  and  falls  out.  In  acute  myx- 
cedema following  thyreoidectomy  the  tem- 
perature may  rise  several  degrees,  while  in  the 
chronic  form  it  is  not  infrequently  below  nor- 
mal. Owing  to  the  deposit  of  niucin  in  the 
subcutaneous  tissue,  the  emaciation  which 
would  otherwise  be  well  marked  is  not  ob- 
served.   Haemorrhages,  probably  due  to  blood 
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changes,  frequently  take  place  from  the  mu- 
cous surfaces  of  the  body. 

Owing  to  the  profound  disturbances  which 
follow  extirpation  or  disease  of  the  thyreoid 
gland,  the  gland  or  an  extract  made  from  it 
has  been  tried  in  several  diseases. 

Myxcedema. — The  positive  beneficial  results 
of  the  use  of  the  thyreoid  gland  or  its  extract 
in  the  treatment  of  rayxoedema  are  too  numer- 
ous and  the  failures  too  few  for  us  to  hesitate 
to  employ  this  agent  in  combating  a  hitherto 
irremediable  disease.  Before  the  days  of  the 
use  of  the  thyreoid  extract  or  thyreoid  feeding 
all  that  the  best  clinicians  had  to  offer  for  the 
comfort  of  those  suffering  from  myxoedema 
was  protection  of  the  patient  from  cold.  In 
the  Medical  Record,  October  7, 1893,  Dr.  Francis 
P.  Kinnicutt,  of  New  York,  tabulated  eleven 
cases  of  myxoedema  treated  by  thyreoid  graft- 
ing, with  improvement  in  six  and  failure  in 
five ;  and  fifty-one  cases  treated  by  thyreoid 
injections  or  feeding,  with  improvement  in 
forty-seven,  no  result  in  two,  and  failure  on 
the  part  of  the  writer  to  report  the  result  in 
two.  I  have  since  enlarged  this  list  to  one 
hundred  and  sixteen  cases,  with  absolute  fail- 
ure to  secure  improvement  in  only  three  cases, 
leaving  one  hundred  and  thirteen  out  of  one 
hundred  and  sixteen  improved.  Reports  vary 
in  regard  to  the  degree  of  improvement.  Some 
give  the  results  as  cures,  while  others  say 
great  improvement,  the  patient  considering 
herself  well,  and  a  few  record  slight  improve- 
ment. Where  the  condition  of  the  thyreoid 
gland  is  such  that  its  functional  activity  is 
permanently  below  the  requirements  of  health, 
a  permanent  cure  of  myxoedema  by  the  use  of 
thyreoid  feeding  or  injection  is  out  of  the  ques- 
tion. We  may  conceive  it  possible,  and  even 
probable,  that  a  condition  of  myxCEdema  may 
develop  from  impaired  function  of  the  thy- 
reoid gland,  and  that  this  function,  in  the  ab- 
sence of  organic  change  in  the  gland,  may  be 
re-established  under  the  stimulus  of  thyreoid 
ingestion,  while  the  myxoedematous  condition 
is  disappearing.  The  cases  of  myxoedema  re- 
ported cured  from  the  thyreoid  treatment  are 
comparatively  few  in  number,  and  it  is  prob- 
able that  sufficient  time  had  not  elapsed  when 
the  reports  were  made  to  justify  such  a  con- 
clusion. Experience  seems  to  teach  that  cases 
of  myxcedema  relieved  by  the  thyreoid  treat- 
ment will  relapse  when  the  treatment  is  dis- 
continued, so  that  to  insure  the  best  results  it 
is  probable  that  the  treatment  will  have  to  be 
continued  in  a  modified  form  throughout  the 
patient's  life.  Improvement  manifests  itself 
within  from  a  few  days  to  a  week  or  two  after 
beginning  the  treatment,  and  continues  for 
several  months.  It  consists  in  increase  of 
muscular  strength,  loss  of  weight,  with  a  re- 
turn of  the  natui'al  appearance  of  the  face  and 
extremities,  improvement  of  the  voice,  a  fresh 
growth  of  hair  in  bald  places,  desquamation  of 
the  dry  epidermis,  with  apparently  normal  cu- 
taneous nutrition,  a  rise  of  temperature  to  nor- 
mal, increased  force  and  frequency  of  the 
heart's  action,  return  of  the  blood  to  a  normal 
condition,  and  brightening  of  the  intellectual 
faculties,  with  improved  mental  vigour. 


The  unpleasant  effects  of  the  thyreoid  treat- 
ment— such  as  headache,  lassitude,  nausea,  ver- 
tigo, and  sharp  increase  of  temperature,  with 
rapid  pulse,  so  frequently  observed  by  many 
—may  be  greatly  modified,  if  not  entirely 
avoided,  by  gauging  the  dose  according  to  the 
tolerance  of  the  patient.  Some  patients  com- 
plain of  pain  in  the  limbs  while  taking  the 
thyreoid  extract. 

Cretinism  and  Infantile  Myxcedema. — Sev- 
eral cases  of  this  variety  of  myxoedema  have 
been  successfully  treated  by  means  of  the  thy- 
reoid extract.  One  of  Osier's  cases,  reported 
in  abstract  in  the  Medical  Record,  July  31, 
1894,  p.  85,  was  that  of  a  boy  aged  four  years 
and  eight  months.  In  the  early  part  of  the 
treatment  he  took  one  quarter  of  the  thyreoid 
gland  of  a  sheep  each  twenty-four  hours  ;  later 
the  gland  was  given  him  in  a  desiccated  form. 
In  fourteen  months  the  boy  grew  four  inches, 
an  unusual  increase.  At  the  time  of  the  re- 
port he  walked  and  ran  about,  and  had  gained 
so  much  mentally  that  few  would  think  him 
"  queer."  The  myxoedematous  appearance 
was  all  gone.  Numerous  other  eases  of  cretin- 
ism or  infantile  myxcedema  have  been  treated 
by  means  of  the  thyreoid  extract  and  feeding, 
and  with  equally  good  results.  As  this  is  the 
only  agent  that  apparently  does  any  good  in 
this  form  of  rayxoedema,  it  should  receive  a 
thorough  trial  in  every  case,  but  we  must  be 
prepared  for  less  uniformly  successful  results 
in  infantile  than  in  adult  myxoedema.  Here, 
too,  as  in  the  adult  form,  the  treatment  must 
be  continued  from  time  to  time  during  the 
life  of  the  patient.  If  thyreoid  grafting  should 
prove  to  be  satisfactory,  it  will  be  the  most  de- 
sirable method  by  which  to  combat  infantile 
myxcedema. 

Exophthalmic  OoUre. — In  the  British  Medi- 
cal Journal  for  1893,  vol.  ii,  p.  1192,  Owen,  of 
Manchester,  reported  a  case  of  exophthalmic 

foitre  treated  by  thyreoid  feeding  with  benefit, 
'he  case  has  been  quoted  by  numerous  Eng- 
lish and  American  writers  as  an  example  of 
the  good  effect  of  the  thyreoid  treatment  in 
exophthalmic  goitre,  a  condition  supposed  to 
be  the  opposite  to  what  is  found  in  rayxoe- 
dema. Numerous  trials  of  thyreoid  feeding 
have  been  made  since  in  exophthalmic  goitre, 
but  so  far  I  have  been  unable  to  find  another 
favourable  report.*  Dr.  Hector  W.  G.  Macken- 
zie (British  Medical  Journal,  July  21,  1894,  p. 
157)  states:  "The  case"  (Mr.  Owen's)  "was  one 
in  which  a  man  was  said  to  have  had,  by  mis- 
take, a  quarter  of  a  pound  of  thyreoid  gland 
for  two 'days  running.  As  the  weight  of  an 
individual  gland  is  only  about  90  grains,t  it 
seemed  to  me  that  possibly  a  mistake  had  arisen 
on  the  part  of  the  butcher,  and  that  the  pa- 
tient had  not  had  thyreoid  gland  at  all.  On 
my  writing  to  Mr.  Owen,  he  very  kindly  rein- 
vestigated the  subject,  and  found  that,  at  any 


*  Voisin  reports  a  case  of  exophthalmic  goStre  in 
which  benefit  followed  the  use  of  thyreoid  gland,  and 
Bruns  reports  twelve  cases  of  goitre  of  the  paren- 
chymatous variety,  in  nine  of  which  the  patients  were 
cured  or  improved  by  the  administration  of  thyreoid 
gland.    (Medical  News,  Dec.  8,  1894,  p.  636.) 

tThis  estimate  is  too  light  for  the  weight  of  a 
sheep's  thyreoid  gland. 
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rate  in  the  first  instance,  it  was  not  thyreoid 
gland  that  the  patient  had  had."  Experience 
seems  to  justify  the  conclusion  that  thyreoid 
feeding  in  exophthalmic  goitre  is  not  bene- 
ficial, but,  on  the  contrary,  according  to  some 
observers,  it  increases  the  unpleasant  symp- 
toms of  the  disease. 

Shin  Diseases. — To  Byrom  Bramwell  is  due 
the  credit  of  having  first  used  thyreoid  feeding 
for  the  cure  of  certain  diseases  of  the  skin.  It 
does  not  seeta  to  have  been  a  chance  experi- 
ment with  him,  but,  to  use  his  own  words  in 
his  first  communication  on  the  subject  {British 
Medical  Journal,  1893,  vol.  ii,  p.  933) :  "  I  was 
led  to  treat  oases  of  psoriasis  by  thyreoid  feed- 
ing not  merely  as  a  matter  of  chance,  but  in 
consequence  of  observing  the  very  definite 
efEects  which  the  remedy  produces  on  the  nu- 
trition of  the  skin  in  oases  of  myxcedema  and 
sporadic  cretinism."  He  began  treatment 
with  the  thyreoid  extract  in  his  first  case  of 
psoriasis  on  February  4,  1893,  and  within  six 
days  decided  improvement  had  taken  place.  By 
May  3d  the  eruption  had  entirely  disappeared. 
Two  months  after  treatment  was  discontinued 
the  eruption  began  to  reappear.  The  treat- 
ment of  two  other  cases  reported  by  Bramwell 
in  the  same  communication  was  equally  suc- 
cessful. Dr.  Arthur  T.  Davies,  following  the 
suggestion  of  Bramwell,  soon  after  the  latter's 
early  experience  with  thyreoid  feeding  for  cer- 
tain diseases  of  the  skin,  reported  four  cases — 
two  of  psoriasis,  one  of  ichthyosis,  and  one  of 
chronic  eczema — which  had  been  greatly  bene- 
fited by  the  administration  of  thyreoid  tab- 
loids. The  case  of  ichthyosis  and  one  of  the 
cases  of  psoriasis  were  entirely  cured  by  means 
of  the  tabloids  ;  the  other  two  cases  were  con- 
siderably improved.  After  the  results  of 
Bramwell's  experience  with  thyreoid  feeding 
in  certain  skin  diseases  were  made  known, 
numerous  trials  were  made  with  various  prep- 
arations of  sheep's  thyreoid  for  the  relief  of 
chronic  and  more  or  less  intractable  skin  af- 
fections, and  for  a  time  it  seemed  that  a  great 
advance  had  been  achieved  in  the  manage- 
ment of  these  diseases ;  but,  if  we  are  to  be 
guided  by  further  observations  and  riper  ex- 
perience, hopes  have  been  raised  which  are 
destined  to  disappointment.  At  the  meeting 
of  the  American  Dermatological  Association 
held  in  Washington  in  May,  1894,  Dr.  George 
Thomas  Jackson,  of  New  York,  in  his  paper  on 
thyreoid  feeding  in  diseases  of  the  skin,  stated 
that  he  had  treated  three  cases  of  xeroderma, 
one  of  ichthyosis,  and  one  of  dermatitis  exfoli- 
ativa with  the  powder  of  desiccated  thyreoid 
in  gelatin  capsules.  Pour  of  the  patients  had 
experienced  unpleasant  symptoms  from  the  use 
of  the  thyreoid  preparation.  There  had  been 
some  improvement  in  the  condition  of  the  skin, 
but  no  cures.  Including  the  author's  five  cases, 
there  had  been  reported  up  to  May  1,  1894, 
thirty-eight  eases  of  skin  diseases  treated  by 
thyreoid  feeding,  with  eleven  cured,  fourteen 
improved,  and  tliirteen  unchanged. 

In  the  discussion  which  followed  the  read- 
ing of  Dr.  Jackson's  paper.  Dr.  Hartzell  and 
Dr.  Stelwagon  reported  negative  results,  and 
Dr.  Hyde  gave  his  experience  with  the  use  of 


thyreoid  feeding  in  ten  cases  of  psoriasis,  in 
which  two  of  the  patients  had  shown  decided 
improvement,  two  had  been  made  very  ill,  and 
the  six  others  had  derived  no  benefit.  It 
seemed  to  be  the  prevailing  opinion  of  the 
members  of  the  association  that  we  had  little 
to  hope  for  from  the  \ise  of  the  thyreoid  gland 
in  the  treatment  of  skin  diseases.  At  the  same 
meeting  Dr.  Corbett  stated  that  the  English 
physicians  were  about  ready  to  give  up  the  use 
of  this  new  remedy  in  cutaneous  diseases, 
with  the  exception  of  lupus  vulgaris,  where, 
it  was  thought,  benefit  was  derived  from  its 
use. 

Insanity. — Thyreoid  feeding  has  been  recom- 
mended in  various  forms  of  insanity  attended 
with  depression,  and  especially  in  melancholia. 
I  am  not  aware  that  it  has  had  an  extended 
trial  in  any  cases  of  mental  disease  except 
when  associated  with  myxcedema.  Here,  as  a 
rule,  the  mental  symptoms  improve  with  the 
physical,  but  Dr.  P.  C.  Shattuek,  of  Boston, 
reports  a  case  in  which  melancholia  developed 
during  the  thyreoid  treatment.  It  should  be 
remembered,  however,  that  in  this  case  there 
was  no  improvement  in  the  myxcedematous 
condition  except  in  the  nutrition  of  the  skin. 

Syphilis. — In  the  British  Medical  Journal, 
December  2,  1893,  p.  1193,  there  is  found  un- 
der the  head  of  Eye-Piece :  "  Is  there  any 
existing  record  of  cases  where  thyreoid  extract 
proved  beneficial  and  curative  in  patients  suf- 
fering from  obstinate  secondary  and  tertiary 
syphilides  ?  I  have  noticed  that  marked  desqua- 
mation and  a  healthy  action  of  the  skin  was 
induced  by  this  treatment.  A  case  of  very 
severe  rupia,  with  extensive  ulcerations  of  the 
legs  and  scalp,  which  resisted  all  unknown 
remedies,  has  commenced  to  improve."  Other 
cases  are  referred  to  in  the  same  note,  and  in 
all  the  ulcers  had  shown  a  tendency  to  heal 
(commencing  on  the  third  day)  when  the  pa- 
tient was  placed  upon  the  use  of  thyreoid  ex- 
tract. Ten  grains  of  the  powdered  extract  of 
the  gland,  given  in  the  form  of  tabloids,  were 
administered  thrice  daily.  Dr.  J.  Duncan 
Menzies  (British  Medical  Jou/rnal,  July  7, 
1894,  p.  13)  reports  four  cases  of  '^malignant 
Indian  "  syphilis  treated  by  thyreoid  extract, 
with  apparently  decided  benefit.  The  author 
thinks  that  the  administration  of  thyreoid 
gland  alone  in  syphilitic  subjects  is  attended 
with  good  results,  and  adds :  "  I  am  inclined 
to  regard  the  remedy  as  a  powerful  skin  tonic 
and  adjuvant  to  the  mercurial  and  alterative 
treatment  of  syphilis." 

Obesity. — A  properly  constructed  dietary 
with  regulated  exercise  is  undoubtedly  the 
best  and  safest  means  of  reducing  superfluous 
fat,  and  in  many  cases  this  is  all  that  is  re- 
quired. Dr.  N.  E.  Yorke-Davies  believes  that 
"  in  certain  conditions  of  the  blood,  as  where 
it  does  not  seem  to  have  the  power  of  oxidizing 
the  waste  of  the  system,  they"  (the  tabloids 
of  thyreoid  extract)  "  are  a  valuable  adjunct." 
Certainly  his  tables  show  a  very  much  more 
rapid  reduction  of  weight  when  the  thyreoid 
extract  was  administered  in  connection  with  a 
regulated  dietary  than  when  the  latter  alone 
constituted  the  treatment. 
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On  account  of  the  increased  metabolism  and 
the  improved  condition  of  the  blood  following 
the  ingestion  of  the  thyreoid  gland,  especially 
in  myxcEdema,  the  thyreoid  extract  has  been 
suggested  as  an  aid  in  the  treatment  of  ance- 
mia. 

The  analogy  between  the  thyreoid  gland 
and  the  pituitary  body,  and  the  frequency  of 
disease  of  the  latter  in  acromegaly,  is  probably 
the  reason  why  some  have  suggested  the  use  of 
thyreoid  feeding  in  this  disease. 

Dose  and  Administration. — Since  it  seems 
to  be  pretty  well  established  that  the  active 
principle  of  the  thyreoid  gland  is  not  destroyed 
by  the  juices  of  the  stomach,  there  is  no  occa- 
sion for  administering  the  glycerin  extract 
hypodermically.  Probably  the  best,  and  cer- 
tainly the  most  available,  preparation  of  the 
thyreoid  gland  is  the  dried  extract,  which  may 
be  given  in  the  form  of  tabloids  or  in  gelatin 
capsules.  The  dose  to  begin  with  should  be 
small — 3  or  3  grains  thrice  daily,  and  gradu- 
ally increased  to  5  or  10  grains,  as  the  toler- 
ance of  tlie  patient  and  the  demands  of  the 
case  seem  to  indicate. 

Pancreatic  Extract. — The  earliest  refer- 
ence that  I  find  advocating  the  use  of  pan- 
creatic juice  in  pancreatic  diabetes  is  one  made 
by  Dr.  R.  Mansell-Jones,  of  Brighton,  in  which 
he  suggests  that  it  might  be  used  with  benefit 
in  these  oases,  as  the  pancreas  is  often  disor- 
dered in  this  afEeotion.  Dr.  Neville  Wood 
(British  Medical  Journal,  Jan.  14,  1893,  p. 
64)  reports  two  cases  of  diabetes  treated  with- 
out snceess  by  the  pancreatic  extract.  Dr. 
Hector  W.  G.  Mackenzie  (ilnd.,  p.  63)  reports 
two  cases  of  diabetes  treated  by  \  fl.  oz.  of 
liquor  pancreaiicus  administered  thrice  daily, 
immediately  after  meals,  with  some  apparent 
benefit  to  the  strength  and  general  health  of 
the  patient,  but  the  quantity  of  the  sugar  was 
not  affected.  In  the  two  oases  of  diabetes 
treated  by  Paul  Gibier  by  alternate  injections 
of  pancreatic  extract  and  nervous  matter,  in 
one  there  was  no  effect  on  the  quantity  of 
sugar  eliminated,  and  in  the  second  the  sugar 
disappeared  and  the  patient  was  much  im- 
proved {New  York  Therapeutic  Review,  vol. 
ii.  No.  1,  p.  20).  W.  Hale  White,  as  a  result 
of  treating  two  cases  of  diabetes  mellitus  by 
means  of  raw  pancreas  and  liquor  pancreatious 
hypodermically,  expresses  a  doubt  whether  the 
disease  can  be  modified  by  this  means  (British 
Medical  Journal,  March  4, 1893).  In  the  same 
journal  for  March  18,  1893,  W.  Knowsley 
Sibly  says  that  he  thinks  he  has  produced 
some  benefit  in  diabetes  mellitus  by  feeding 
his  patients  on  raw  pancreas,  and  in  the  issue 
of  June  17,  1893,  W.  A.  Willis  reports  a  case 
of  diabetes  mellitus  treated  with  raw  pancreas, 
in  which  there  was  little  or  no  improvement. 
Several  others  have  tried  the  pancreatic  treat- 
ment for  this  disease,  usually,  however,  with 
indifferent  results. 

Nervous  Substance,  —  Constantin  Paul 
(Bull,  de  VAcadem.  de  med.,  1893,  No.  17,  p. 
445),  W.  A.  Hammond  (New  York  Medical 
Journal,  Jan.  28,  1893,  p.  93),  Marechal  (Presse 
medicate  beige.  May  8,  1892),  Babes  (Dtsch. 
med.  Woch.,  July  28,  1893),  Dana  (Boston  Med. 


and  Surg.  Journal,  May  18,  1893),  Paul  Gibier 
(New  York  Therapeutic  Gazette,  vol.  ii.  No.  3), 
and  others  have  employed  preparations  made 
from  the  spinal  cord  and  brain  cortex,  usually 
of  the  sheep,  in  the  treatment  of  various  forms 
of  functional  and  organic  nervous  disorders. 
According  to  most  of  the  observers  mentioned, 
glycerin  extract  of  nervous  matter,  introduced 
hypodermically,  acts  as  a  stimulant  in  exciting 
the  heart  to  increased  vigour  in  contracting 
and  in  improving  the  condition  of  the  digestive 
apparatus,  resulting  in  improved  nervous  tone 
and  relief  of  insomnia.  Constantin  Paul  em- 
ployed brain  extract  in  fifty-three  cases  of 
neurasthenia,  with  alleged  improvement  in  all 
except  those  in  which  the  patient  was  suffer- 
ing from  hysteria,  melancholia,  or  hypochon- 
driasis. The  most  marked  beneficial  effects 
were  noticed  in  the  digestive  functions,  in 
ability  to  sleep,  and  in  the  patients'  becoming 
amenable  to  other  forms  of  treatment  from 
which  they  had  failed  to  derive  any  apparent 
benefit  before  beginning  the  hypodermic  ad- 
ministration of  nervous  matter.  Hammond 
records  similar  results.  Babes  and  Paul  Gibier 
report  decided  effects  from  the  hypodermic  use 
of  brain  and  cord  substance  in  epilepsy.  Babes 
alleges  cures  of  cases  of  epilepsy  from  this  treat- 
ment, while  Gibier  is  modest  enough  to  record 
improvement  only.  Dana  urges  a  more  ex- 
tended trial  with  the  animal  extracts  of  nor- 
mal tissues  and  organs,  and  with  ferments  and 
blood  serum,  apparently  more  on  account  of 
the  effect  of  these  substances  on  toxic  agents 
which  may  be  causing  irritation  than  on  any 
supposition  of  the  animal  substances'  having 
any  direct  curative  action  on  the  diseased  pro- 
cesses. He  relates  a  case  of  bulbar  paralysis 
apparently  cured  and  six  eases  of  tabes  dorsur 
alis  treated  with  brain  extract,  with  improve- 
ment in  two,  which  improvement  was  not 
manifest  while  injections  of  water  were  being 
given,  but  became  apparent  soon  after  brain 
extract  was  substituted  for  the  water.  Paul 
Gibier  has  used  the  brain  and  cord  extracts 
quite  extensively,  and  reports  good  results 
from  this  new  treatment. 

It  is  premature  to  pass  judgment  on  this 
plan  of  treatment.  Most  of  us  are  prejudiced 
against  it,  but  we  should  wait  for  more  ex- 
tended observations  before  condemning  it. 
The  difficulty  of  obtaining  suitable  prepara- 
tions and  the  inconvenience  of  using  the  ex- 
tracts hypodermically  are  obstacles  to  their 
general  use.  If  they  are  beneficial  on  account 
of  their  antitoxic  properties,  it  is  probable 
that  the  juices  of  the  stomach  and  small  intes- 
tines will  destroy  these,  but  they  have  been 
used  with  apparent  benefit  by  the  lower  bowel, 
and  preparations  for  this  mode  of  administra- 
tion can  be  made  by  any  one  with  ease. 

Dose  and  Administration. — Babes  took  nor- 
mal brain  and  spinal  cord  and  made  them  into 
an  emulsion  with  broth  in  the  proportion  of 
1  part  of  nerve  tissue  to  5  parts  of  broth,  and 
of  this  he  injected  from  4  to  5  c.  c.  (60  to  75 
minims)_into  the  abdominal  wall  or  the  flank 
five  or  six  times  a  week  in  epileptics  and  four 
or  five  times  in  neurasthenics.  It  hypodermic 
injections  are  used,  it  is  better  that  they  should 
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be  made  of  known  strength  in  the  d'Arsonval 
apparatus,  and  of  this  glycerin  extract  from 
2  to  3  c.  c.  (30  to  45  minims)  may  be  used  daily 
or  several  times  a  week.  If  the  rectum  is  the 
channel  of  administration,  the  bowel  should 
be  thoroughly  cleansed,  and  an  extract  made 
from  the  brain  or  cord  hj  means  of  water  with 
the  addition  of  a  little  glycerin,  which  has 
been  allowed  to  stand  for  a  few  hours,  or, 
better,  one  or  two  days  in  a  cool  place,  then 
filtered  through  paper,  may  be  thrown  well  up 
into  the  rectum. 

Spleen  extract  has  been  recommended  to 
be  used  hypodermically  in  leucocythsemia,  en- 
larged spleen,  and  Hodgkin's  disease  ;  supra- 
renal-capside  extract  in  Addison's  disease  ; 
pittdtary-body  extract  in  acromegaly  ;  thy- 
mus extract  in  cases  in  which  the  thyreoid 
extract  is  indicated ;  kidney  extract  in  cases 
of  deficient  action  of  the  kidneys ;  bone-mar- 
row extract  in  ancemia;  and  muscle  ex- 
tract in  muscular  dystrophies ;  but  no  definite 
and  positive  results  have  been  reported  from 
their  use,  with  the  possible  exception  of  the 
extract  of  bone  marrow. 

Extract  of  Bone  Marrow. — Dr.  J.  Dixon 
Mann  {Lancet,  March  10,  1894,  p.  599)  states 
that  he  has  seen  good  results  follow  the  inges- 
tion of  bone  marrow  by  the  stomach  in  cases 
of  ancemia  and  of  oligcemia  due  to  loss  of 
blood  from  such  causes  as  placenta  prfevia, 
haemorrhoids,  and  wounds.  As  the  bones  of 
young  animals  are  the  richest  in  red  marrow, 
he  thinks  these  are  preferable.  His  method  of 
preparing  and  giving  the  marrow  is  as  follows : 
"  To  prepare  the  extract  the  heads  of  the  long 
bones,  obtained  from  recently  killed  animals, 
with  other  portions  of  bone  which  contain  red 
marrow,  are  broken  into  small  pieces  and  di- 
gested in  glycerin  with  frequent  agitation. 
When  the  extraction  is  complete — several  days 
being  required — the  extract  is  filtered  off  and 
is  ready  for  use.  It  is  red  or  reddish  brown  in 
colour  and  is  devoid  of  any  unpleasant  taste  or 
odour.  It  may  be  given  in  teaspoonful  doses 
once  or  twice  a  day  either  out  of  the  spoon  or 
spread  between  thin  pieces  of  bread." 

Tuberculin.— On  November  14, 1890,  Koch 
announced  in  the  Deutsche  medicinische 
Wochenschrift  (Bpitome  of  the  British  Medi- 
calJournal  of  the  same  date)  a  remedy  for 
tuberculosis.  It  was  a  brownish,  transparent 
liquid  which,  according  to  the  author,  did  not 
readily  decompose.  At  that  time  Koch  stated 
that  his  researches  were  not  completed,  and 
he  was  therefore  not  prepared  to  make  known 
the  origin  and  mode  of  preparation  of  the 
remedy. 

When  this  liquid  was  injected  into  a  healthy 
person,  decided  reaction  followed,  attended  by 
pain  in  the  limbs,  fatigue,  cough,  dyspnoea,  and 
rise  of  the  body  heat,  but  it  was  found  that  a 
dose  suflSciently  small  to  be  scarcely  appreciated 
by  a  healthy  person  gave  rise  to  pronounced 
symptoms  in  tuberculous  subjects,  with  a  rise 
of  temperature  far  in  excess  of  that  which  fol- 
lowed a  larger  dose  administered  to  a  person 
in  health.  The  local  effect  on  lupus,  tubercu- 
lar diseased  glands,  joints,  etc.,  was  decided. 
On  account  of  the  greater  reaction  which  fol- 
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lowed  the  administration  of  the  remedy  to 
tuberculous  subjects,  it  was  early  recognised 
that  in  this  liquid  we  had  a  means  of  diag- 
nosticating tuberculosis  in  doubtful  eases  in 
the  lower  animals.  An  influence  was  exerted 
upon  lupus  and  tuberculosis,  and  a  large  num- 
ber of  physicians  were  eager  to  try  the  new 
remedy. 

On  January  15, 1891  (ibid.),  Koch  announced 
that  the  new  remedy  was  a  glycerin  extract  of 
a  pure  cultivation  of  tubercle  bacillus.  We 
are  told  that  the  active  principle  was  extracted 
from  the  bacilli  by  a  forty-  to  fifty-per-cent. 
solution  of  glycerin.  Reports  of  thousands  of 
cases  of  tuberculosis  treated  with  Koch's  tuber- 
culin were  soon  forthcoming,  with  results  vary- 
ing from  cures  to  death.  In  the  Tear -Book 
of  Treatment  (1893,  p.  55)  1,191  cases  of  various 
forms  of  tuberculosis  treated  with  tuberculin 
were  recorded,  with  eleven  cures — certainly  a 
small  percentage  of  cures  had  they  been  left 
without  any  treatment,  especially  when  we 
take  into  consideration  that  242  of  the  pa- 
tients were  in  the  early  stage  of  pulmonary 
tuberculosis.  A  number  of  excellent  and  con- 
scientious observers  were  able  to  report  many 
cases  which  had  seemed  to  be  decidedly  bene- 
fited by  the  tuberculin  treatment,  but  it  be- 
came apparent  that  much  harm  was  resulting 
from  the  extensive  use  of  tuberculin.  In 
many  cases  the  reaction  following  the  intro- 
duction of  the  agent  resulted  in  speedy  death, 
while  in  others  the  treatment  seemed  to  cause 
the  spread  of  tubercular  processes  to  other 
portions  of  the  body. 

On  October  22, 1891  (ibid.),  Koch,  in  a  com- 
munication, gave  the  results  of  experiments 
with  a  purified  form  of  tuberculin,  the  dose  of 
which,  according  to  Ehrlieh  {Lancet,  1891,  vol. 
ii,  p.  917),  varies  from  O'l  to  0-5  milligramme, 
although  where  hectic  exists  only  from  8  to  5 
decimilligrammes  several  times  daily  are  rec- 
ommended. Ehrlieh  maintains  that  the  meth- 
od of  treatment  first  adopted  was  wrong  in 
that  the  doses  were  too  large,  so  that  violent 
reaction  and  depression  of  the  recuperative 
powers  of  the  tissues  resulted. 

In  a  report  issued  from  the  Brompton  Con- 
sumption Hospital  {Lancet,  1893,  vol.  i,  p.  41) 
it  is  stated  "  that  the  tuberculin  did  not  fa- 
vourably influence  the  course  of  the  disease  in 
the  majority  of  cases,  that  in  some  the  effects 
were  detrimental,  and  that  even  in  the  sta- 
tionary and  improved  cases  it  was  difficult 
to  ascribe  any  distinct  improvement  to  the 
injections." 

After  a  careful  study  of  the  reported  results 
obtained  by  the  use  of  tuberculin  in  tubercu- 
losis, one  is  forced  to  the  conviction  that  its 
beneficial  infiuence,  at  best,  is  never  very 
pronounced,  and  that,  unless  the  remedy  is 
employed  with  considerable  judgment  and  dis- 
cretion, harm  may  follow  its  use. 

The  uniformly  favourable  influence  of  tuber- 
culin on  lupus  observed  on  the  first  employment 
of  this  agent  raised  hopes  which  have  been 
disappointing,  as  the  disease  is  found  to  recur 
in  many  cases  after  the  use  of  the  injections  is 
stopped,  and  sometimes  it  has  returned  with 
increased  virulence. 
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Dose. — The  dose  to  begin  with  should  not 
exceed  O'l  milligramme,  and  this  should  be  in- 
creased by  O'l  milligramme  at  each  adminis- 
tration until  1  milligramme  is  reached,  when 
the  dose  may  be  increased  more  rapidly.  The 
precaution  observed  by  Dr.  Karl  Ton  Ruck,  of 
Asheville,  N.  C,  is  not  to  repeat  the  use  of  the 
remedy  until  twenty-four  hours  have  elapsed 
after  all  signs  of  irritation  from  the  previous 
dose  have  subsided.  The  dose  must  be  cau- 
tiously increased  as  the  tolerance  of  the  patient 
is  established. 

Rabies  treated  witli  Spinal-cord  Emul- 
sion.— On  July  4,  1885,  Pasteur  began  a  se- 
ries of  inoculations  on  the  person  of  Joseph 
Meister,  employing  spinal-cord  emulsions  pre- 
pared from  animals  which  had  succumbed 
to  rabies.  During  1884,  Pasteur  had  demon- 
strated that  it  was  possible  to  modify  rabies  in 
the  lower  animals  by  means  of  inoculation. 
By  methods  suggested  and  practised  by  Pas- 
teur the  virus  of  rabies  may  be  attenuated  or 
intensified.  The  longer  the  medulla  taken 
from  an  animal  dead  of  rabies  is  allowed  to 
dry,  the  more  attenuated  the  virus  becomes,  so 
that  medullary  substance  that  is  allowed  to 
dry  for  fourteen  days  loses  much  of  its  viru- 
lence. Intensified  virus  of  rabies  may  be  ob- 
tained by  a  series  of  inoculations  from  animal 
to  animal.  An  emulsion  of  the  medulla  taken 
from  an  animal  dead  from  "  street "  rabies  is 
placed  under  the  cerebi-al  dura  of  a  living  ani- 
mal, which  soon  dies  from  the  disease,  and 
from  this  animal  the  medulla  is  injected  into 
a  second  animal,  in  which  the  disease  develops 
more  rapidly,  runs  a  shorter  course,  and  shows 
greater  malignancy  than  in  the  first.  ■  By 
means  of  repeated  animal-to-animal  inocula- 
tion the  virus  soon  becomes  so  intensified  as  to 
give  rise  to  "  paralytic  rabies." 

In  employing  inoculation  for  the  preven- 
tion of  hydrophobia  in  a  man  bitten  by  a 
rabid  animal,  Pasteur  begins  by  irijecting  an 
emulsion  from  a  spinal  cord  fourteen  days 
old  (dried),  and  on  each  subsequent  day  an 
emulsion  from  the  cord  dried  one  day  less 
than  that  used  on  the  previous  day,  until  the 
virus  is  reached  only  two  or  three  days  re- 
moved from  the  strength  of  ordinary  "street" 
rabies.  It  seems  to  be  conceded  by  the  ma- 
jority of  experimenters  with  rabies  that  the 
disease  can  be  prevented  in  the  loiver  animals 
and  in  man  by  using  the  Pasteur  method  of 
inoculation  soon  after  the  subject  is  bitten  by 
a  rabid  animal.  It  must  be  remembered  that 
some  contend  that  it  is  possible  to  communi- 
cate hydrophobia  by  inoculation  with  the  at- 
tenuated virus. 

Statistics  of  the  Pasteur  Institute  of  Paris 
from  1886  (the  time  of  its  foundation)  to  1892, 
inclusive,  show  13,783  persons  treated,  with 
68  deaths,  making  the  death  rate  0'53  per 
cent.  It  is  stated  that  the  great  majority  of 
persons  who  have  been  treated  at  the  Paris 
Pasteur  Institute  .were  bitten  by  dogs  which 
have  been  examined  by  veterinary  surgeons 
and  recognised  as  rabid  {N.  Y.  Therapeutic 
Gazette,  vol.  i,  p.  93).  In  1892,  104  persons 
were  treated  for  the  prevention  of  hydrophobia 
in  the  New  York  Pasteur  Institute.    Forty- 


seven  of  these  had  been  bitten  by  animals 
whose  rabies  was  assured  by  experimentation 
or  by  the  death  of  persons  or  animals  bitten 
by  them  ;  43  were  persons  wounded  by  animals 
whose  rabietic  condition  had  been  recognised 
by  clinical  or  veterinary  examination  ;  and  15 
were  persons  injured  by  animals  whose  disease 
was  only  suspected.  No  deaths  are  reported 
among  the  104  persons  thus  treated. 

Inoculation  against  Kabies  by  the 
Method  of  Tizzoni  and  Centanni. — Tiz- 
zoni  and  Centanni  (British  Medical  Jownal, 
1893,  March  11,  p.  516)  profess  to  have  extract- 
ed from  the  central  nervous  system  of  rabid 
animals  a  principle  for  inoculation  against 
rabies.  With  this  substance  they  succeeded 
in  every  ease  in  rendering  rabbits  proof  against 
even  subdural  infection.  They  propose  to 
communicate  hereafter  the  method  by  which 
the  principle  is  obtained.  The  virus  is  ex- 
tracted from  the  central  nervous  system  of  a 
rabbit  which  has  died  from  the  effects  of  the 
intensified  virus  (virus  fixe),  although  they 
state  that  the  virus  taken  from  a  rabbit  of  the 
first  generation  has  given  positive  results.  The 
material  is  a  watery  liquid  of  a  very  light 
straw-colour,  readily  absorbed,  and  10  c.  o.  rep- 
resent about  1  gramme  of  the  nervous  tissue. 
It  has  the  advantage  over  the  antirabietie  virus 
of  Pasteur  that  it  is  without  any  harmful  ac- 
tion, local  or  general,  and  will  not  communi- 
cate hydrophobia. 

Fourteen  animals  were  treated:  Three  re- 
ceived 40,  30,  and  25  c.  c.  of  the  solution  re- 
spectively, in  divided  daily  doses  extending 
oyer  a  period  of  fourteen  days.  Eight  animals 
were  treated  for  eight  days,  and  received  30, 
30,  20,  15,  15,  10,  and  7  o.  c,  distributed  in 
daily  doses ;  one  was  treated  for  five  days  and 
was  given  30  c.  c.  in  five  equal  doses  each  day ; 
one  was  given  30  c.  c.  at  one  dose.  All  were 
inoculated  with  the  virus  (injected  under  the 
cerebral  dura)  of  "street"  rabies  on  the  day 
after  the  final  "  vaccination,"  and  at  the  same 
time  six  healthy  animals  not  "vaccinated" 
were  inoculated  with  the  same  virus  of  "  street" 
rabies.  The  results  were  as  follows :  The  six 
"  control "  animals  died  between  the  fifteenth 
and  twenty-first  day  after  infection;  twelve 
of  the  "  vaccinated  "  animals  were  living  and 
healthy  five  months  later;  and  the  two  re- 
maining animals  died.  The  one  that  had  re- 
ceived only  7  c.  c.  during  a  period  of  eight 
days  died  on  the  fifteenth  day,  and  thef  one 
that  had  been  given  10  o.  c.  in  the  same  length 
of  time  died  on  the  twenty-second  day. 

For  curative  effects  the  treatment  by  "  vac- 
cination" must  be  begun  not  later  than  the 
fourth  day  after  infection  has  taken  place; 
the  sooner  the  treatment  is  instituted  after 
infection  the  greater  the  probability  of  a  cure ; 
and  the  dose  must  be  larger  for  curative  than 
for  preventive  "  vaccination."  For  the  former 
purpose  not  less  than  40  c.  c.  should  be  em- 
ployed for  a  rabbit,  given  in  divided  daily 
doses  extending  over  a  period  of  from  six  to 
eight  days,  and  for  the  latter  15  c.  c.  should 
be  the  minimum  quantity. 

Cholera  Inoculation.— To  Dr.  Jaime  Per- 
ran,  of  Barcelona,  is  due  the  credit  of  first 
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introducing  a  method  of  antioholeraio  inocu- 
lation. It  was  found  that  by  this  method  an 
animal  might  be  rendered  proof  against  hypo- 
dermic injections  of  cholera  virus,  yet  that  it 
would  succumb  when  the  poison  was  injected 
into  the  intestinal  canal,  and,  further,  that 
there  was  danger  of  spreading  the  cholera 
poison.  Dr.  HafEkine's  method  of  "vaccina- 
tion "  against  cholera  seems  to  be  superior  to 
Perran's  in  every  respect,  and  the  one  intro- 
duced by  Klemperer  has  apparent  advantages 
over  HafEkine's. 

HafEkine  renders  the  system  tolerant  of  chol- 
era poison  bv  injecting  attenuated  cultures,  pre- 
pared by  growing  them  in  media  aerated  by  air 
at  a  temperature  of  39°  C.  [102-2°  F.],  and  then 
employs  an  intensified  or  exalted  culture  made 
by  carrying  the  poison  from  animal  to  animal 
until  its  virulence  is  many  times  stronger  than 
that  of  ordinary  Asiatic  cholera.  One  objection 
to  this  method  of  antieholeraic  inoculation  is 
the  reaction  which  sometimes  follows  its  use. 
Klein  (British  Medical  Journal,  Mar.  35, 1893, 
p.  633),  endeavours  to  show  that  HafEkine  only 
uses  the  intercellular  poison  developed  from 
cholera  culture,  and  not  the  true  toxine  of  the 
comma  bacillus.  HafEkine  is  at  present  (July, 
1894)  in  India,  employing  his  method  of  anti- 
choleraic  "vaccination,"  and  in  the  British 
Medical  Journal  for  July  7, 1894,  p.  35,  we  find 
a  report  of  forty-eight  persons,  belonging  to 
four  families,  of  whom  twenty-one  were  "  vac- 
cinated" against  cholera,  and  twenty-seven 
were  not.  Of  the  "  unvacoinated,"  seven,  or 
33-3  per  cent.,  suffered  from  cholera,  while  none 
of  the  twenty-seven  "  vaccinated "  were  at- 
tacked. (See  also  Boston  Medical  and  Surgical 
Journal,  Aug.  23, 1894,  p.  301.) 

Seruzu  Therapy  in  Cholera. — Klemperer 
conferred  immunity  on  guinea-pigs  by  accus- 
toming them  to  the  living,  dead,  or  attenuated 
virus,  which  he  administered  either  subcutane- 
ously  or  by  the  stomach,  having  first  rendered 
the  gastric  secretion  alkaline.  In  contradis- 
tinction to  HafEkine,  he  always  used  bouillon 
cultures  from  twenty-four  hours  to  three  days 
old,  which  presumably  contain  the  specific 
toxine.  The  animals  were  refractory  against 
any  form  of  inoculation — intraperitoneal,  gas- 
tric, or  subcutaneous — after  such  treatment, 
and  their  serum  was  subsequently  highly  pro- 
tective. 

To.  man  he  gives  subcutaneous  injections  of 
bouillon  cultures,  from  twenty-four  hours  to 
three  days  old,  which  have  been  kept  heated  for 
two  hours  to  70°  C.  [158°  F.].  The  initial  dose 
is  0-1  c.  c,  the  maximum  1  c.  c.  He  gives  alto- 
gether about  3'5  c.  c,  divided  into  from  six  to 
eight  doses,  administered  in  from  ten  to  twelve 
days.  The  general  and  local  reaction  is  said  to 
be  insignificant.    Three  days  after  giving  the 


last  injection  he  tested  the  "  immunizing  "  power 
of  the  blood  serum  of  man  by  injecting  it  into 
a  guinea-pig,  which  was  found  to  be  resistant 
against  large  doses  of  virulent  cholera  bacilli. 
He  succeeded  in  rendering  his  own  blood  serum 
strongly  protective  by  taking  into  his  stomach 
large  quantities  of  warmed  cultures  of  cholera 
bacilli,  having  first  rendered  the  contents  of 
the  stomach  alkaline. 

Serum  Therapy  in  Diphtheria. — Behr- 
ing,  Wernicke,  Kossel,  Kitasato,  and  others 
have  experimented  with  an  antitoxine  to  the 
poison  of  diphtheria,  but  as  yet  results  do  not 
seem  to  be  satisfactory.  The  sheep  has  been 
employed,  and  serum  in  large  quantities  is  thus 
obtained.  George  F.  Still  (British  Medical 
Journal,  July  38,  1894,  p.  180)  reports  one  case 
treated  by  Schering's  antitoxine.  The  case 
seemed  very  grave  and  tracheotomy  appeared 
to  be  necessary,  but,  on  giving  11  minims  of 
the  antitoxine  hypodermically,  the  improve- 
ment was  prompt  and  decided.  The  next  day 
8  minims  were  given,  and  the  child  was  soon 
out  of  danger.  The  thirty  cases  of  diphtheria 
treated  by  Behring  and  the  eleven  by  Kossel 
by  means  of  "  normal  diphtherial  therapeutic 
serum"  do  not  give  any  gratifying  results. 
(Year-Booh  of  Treatment,  1894,  p.  190.) 

Still  more  recent  reports  from  Berlin  phy- 
sicians on  the  treatment  of  diphtheria  with 
"  immunizing  "  blood  serum  are  more  encour- 
aging. The  Medical  Record  for  September  1, 
1894,  quotes  from  the  Berlin  correspondent  of 
the  Journal  of  the  American  Medical  Associa- 
tion the  statement  that  Professor  Ehrlich,  Pro- 
fessor Kossel,  and  Dr.  Wasserman,  of  Berlin, 
have  published  a  paper  on  the  application  of  a 
curative  serum  invented  by  Professor  Behr- 
ing, an  assistant  of  Professor  Koch's.  Behring 
had  undertaken  to  confer  on  animals  immun- 
ity from  the  diphtheritic  poison,  and  then  to 
get  a  serum  from  the  blood  of  those  animals 
by  which  he  hoped  to  protect  human  beings 
against  the  results  of  diphtheria,  as  well  as  to 
cure  the  disease  when  already  developed  in  an 
individual.  Ehrlich,  Kossel,  and  Wasserman 
have  followed  Behring  in  his  experiments,  and 
they  always  intended  to  use  the  results  of  their 
experiments  for  curative  purposes.  They  ex- 
perimented on  goats.  Two  hundred  and  twenty 
patients  with  diphtheria  were  treated  with  the 
serum.  Of  these  there  were  cured  168,  or  76'4 
per  cent. ;  52  died.  Tracheotomy  was  per- 
formed on  67  patients,  of  whom  30  died  ;  the 
rest  recovered.  But  a  true  insight  into  the 
curative  efEects  of  the  injections  is  gathered, 
says  the  correspondent,  only  by  grouping  the 
diseased  persons  according  to  the  time  that 
had  elapsed  between  the  infection  and  the  be- 
ginning of  the  treatment.  He  then  gives  the 
following  table : 


DURATION    OF    DISEASE    AT 
TIME    OF    BEGINNING    THE 
TREATMENT. 

Treated. 

Cured. 

Died. 

PercentAge 
of  corea. 

First  day       

6 

66  (9  tracheotomies) 
29  (8  tracheotomies) 
39  (14  tracheotomies) 
83  (10  tracheotomies) 

6 

64  (7  tracheotomies) 
85  (7  tracheotomies) 
30  (10  tracheotomies) 
13  (4  tracheotomies) 

100 

8  (2  tracheotomies) 
4  (1  tracheotomy) 

9  (4  tracheotomies) 
10  (6  tracheotomies) 

Third  day 
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Fourth  day   .                  .... 

Fifth  day 
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The  foregoing  shows  the  importance  of  in- 
stituting the  antitoxine  treatment  of  diphtheria 
early  in  the  disease,  when  the  best  effects  are 
accomplished  by  its  use.  In  the  Boston  Med- 
ical and  Surgical  Journal  for  August  30, 1894, 
p.  325,  Dr.  Cyrus  Bdson,  of  the  New  York  City 
Health  Department,  speaks  enthusiastically  of 
the  effioacy  of  the  antitoxine  treatment  of  diph- 
theria, and  says  that,  on  the  strength  of  the 
testimony  of  Dr.  Hermann  M.  Biggs,  chief  of 
the  bacteriological  bureau  of  the  department, 
who  had  spent  nine  months  in  Berlin  in  study- 
ing the  treatment,  he  has  decided  to  ask  from 
the  authorities  "  an  appropriation  of  $30,000 
for  the  establishment  of  an  experimental  sta- 
tion for  the  manufacture  and  dissemination  of 
the  antitoxine."  *  [See  the  articles  on  Anti- 
TOXINES  and  on  Sebum  Therapy,  and,  for 
Klebs's  treatment  of  diphtheria,  the  article  on 
Antidiphtherine.] 

Serum  Therapy  in  Tetanus. — The  bacil- 
lus of  tetanus  was  first  discovered  by  Nioolaier. 
Rosenbaoh,  a  few  months  later,  obtained  a  like 
germ  from  the  secretions  of  a  wound  of  a  pa- 
tient suffering  from  tetanus.  Kitasato,  a  Jap- 
anese student  in  Koch's  laboratory,  isolated  the 
germ,  and  by  inoculating  this  in  pure  culture 
produced  the  disease  in  animals,  and  estab- 
lished the  identity  of  the  Nicolaier  soil  bacil- 
lus with  that  of  Rosenbach  taken  from  the 
wound  of  a  person  suffering  from  tetanus. 

To  Behring  and  Kitasato  is  due  the  credit 
of  first  demonstrating  that  animals  can  be 
rendered  proof  against  tetanus.  The  serum 
of  animals  thus  rendered  insusceptible  to  the 
poison  possesses  a  strong  antitoxine  effect  on 
the  poison  of  tetanus,  so  that  one  part  of  such 
serum  will  destroy  thirty  parts  of  the  poison. 
Roux  and  Vaillard,  whose  investigations  with 
the  blood  serum  on  the  poison  of  tetanus,  both 
in  the  lower  animals  and  in  man,  carried  on  in 
the  Pasteur  Institute  in  Paris,  enable  them  to 
speak  with  some  authority,  profess  to  be  able 
to  preserve  the  serum  indefinitely  after  it  has 
been  dried  in  vacuo,  by  keeping  it  dry.  On 
using  it,  six  parts  of  distilled  water  are  added 
to  dissolve  it. 

Both  man  and  the  lower  animals  can  be  ren- 
dered proof  against  tetanus,  but,  while  the  im- 
munity sets  in  within  a  few  hours  after  the  first 
injection,  it  is  uncertain  how  long  it  may  last. 

In  the  treatment  of  tetanus  in  man,  the 
sooner  the  antitoxine  serum  is  administered 
after  the  disease  becomes  apparent  the  more 
probably  will  success  be  obtained,  but  even 
then  the  action  of  the  serum  is  not  so  certain 
as  when  it  is  given  before  symptoms  are  ap- 
parent.   It  has  been  suggested  by  Roux  and 


*  Since  this  paragraph  was  written  the  results  of 
numerous  trials  with  the  antitoxine  of  diphtheria 
have  become  familiar  to  all  who  have  interested 
themselves  in  this  subject.  The  demand  for  large 
quantities  of  serum  from  animals  rendered  proof 
against  diphtheria  has  led  to  the  selection  of  the 
horse  for  this  purpose.  It  requires  several  months^ 
treatment  of  the  horse,  by  injecting  from  20  to  30  c.  c. 
of  a  culture  of  the  toxine  of  diphtheria  three  or  four 
times  a  week,  before  the  serum  possesses  sufficient 
antitoxine  power  to  be  trustworthy  in  the  treatment 
of  diphtheria  in  the  human  subject.  It  takes,  too, 
about  a  month  to  prepare  the  toxine  culture  which  is 
to  be  used  on  the  horse. 


Vaillard  that  small  doses  might  be  admin- 
istered as  a  preventive  of  the  disease  in  persons 
suffering  from  wounds  likely  to  be  followed  by 
tetanus.  According  to  the  investigators  just 
mentioned,  the  blood  of  an  average-sized  man 
may  be  rendered  antitoxic  by  injecting  from 
100  to  150  c.  c.  of  prepared  serum. 

For  the  treatment  of  tetanus  they  recom- 
mend the  following :  "  Excision  of  the  wound 
and  injection  at  once  of  100  c.  o.  of  active 
serum  ;  next  day  and  the  following  day  repeat 
the  injection  of  100  c.  c,  and  continue  it  daily 
so  long  as  any  symptoms  last "  { Year-Book  of 
Treatment,  1894,  p.  447).  It  must  be  borne  in 
mind,  however,  that  the  antitoxine  serum, 
while  it  neutralizes  the  poison  in  the  blood, 
does  not  destroy  the  germs  at  the  original  seat 
of  the  disease,  and,  unless  this  source  of  rein- 
fection can  be  removed,  the  disease  may  at  any  . 
time  return.  To  guard  against  such  unto- 
ward results,  it  has  been  proposed  to  keep  up 
the  antitoxine  injections  for  ten  or  twelve  days 
after  all  symptoms  of  the  disease  have  sub- 
sided. 

It  is  well  known  that,  while  certain  animals 
and  fowls  are  refractory  to  tetanus,  their  blood 
serum  will  not  destroy  the  toxine  of  tetanus, 
but  that  after  injecting  pure  cultures  of  tetanus 
poison  into  such  naturally  refractory  animals, 
their  blood  serum  acquires  strong  antitoxine 
powers  against  tetanus,  and  may  then  be  used 
to  render  other  animals  proof  against  the  dis- 
ease. The  blood  serum  of  artificially  protected 
animals  is  capable  of  destroying  the  toxine  of 
tetanus. 

Serum  Therapy  in  Hydrophobia.  — 
Babes,  of  Bucharest  (Lancet,  1891),  experi- 
mented with  the  blood  serum  of  dogs  rendered 
proof  against  hydrophobia.  Spinal-cord  emul- 
sion does  not  seem  to  give  the  usual  protection 
against  hydrophobia  to  those  bitten  by  rabid 
wolves,  and  Babes  used  antitoxine  blood  serum 
on  twenty-seven  dogs  thus  bitten,  with  the 
result  that  three  died,  two  having  symptoms 
of  the  disease  before  the  injections  were  begun, 
and  twenty-four  recovered.  It  would  seem 
from  these  experiments  that  it  is  possible  for 
blood  serum  to  protect  in  certain  oases  when 
spinal-cord  emulsion  is  powerless. 

Tizzoni  and  Schwarz  conclude  (Riforma 
medica,  1891)  •'  that  the  serum  of  '  vaccinated' 
rabbits  can  destroy  the  activity  of  the  virus  of 
rabies,  retaining  the  power  for  some  days  if 
kept  at  a  low  temperature.  Besides  this,  it 
distinctly  confers  immunity  not  only  against 
subcutaneous,  but  also  against  intravenous  and 
subdural  inoculations."  The  experiments  on 
dogs  were  less  satisfactory.  (Annual  of  the 
Universal  Medical  Sciences,  1893,  vol.  iii, 
M-5.) 

Serum  Therapy  in  Typhoid  Fever. — 
Chantemesse  and  Widell  (abstract  in  New  York 
Therapeutic  Gazette)  found  it  a  comparatively 
easy  matter  to  protect  rabbits  against  typhoid 
fever,  and  to  stop  the  disease  in  infected  ani- 
mals with  the  serum  taken  from  animals  thus 
treated,  yet  when  the  same  treatment  was  ap- 
plied to  man,  except  for  a  slight  lowering  of 
the  temperature,  the  disease  ran  its  usual 
course. 
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Serum  Therapy  in  Tuberculosis. — The 

experiments  of  Semmola  with  the  serum  of  the 
dog  in  the  treatment  of  tuberculous  disease 
have  not  been  very  gratifying,  while  C.  Riohet 
and  Roger  seem  to  think  the  local  trouble  and 
the  general  health  were  improved  and  the  vir- 
ulence of  the  bacilli  was  lessened.  Dogs  are 
refractory  to  aviary  tuberculosis,  but  not  to 
human  tuberculosis.  Hericourt  has  demon- 
strated the  fact  that,  if  dogs  are  "  vaccinated  " 
with  a  culture  of  aviary  tuberculosis,  they  be- 
come proof  against  human  tuberculosis,  and 
their  blood  serum  then  possesses  an  antitoxic 
power  against  the  human  form. 

Serum  Therapy  in  Syphilis. — Penlard 
has  employed  bichloride  of  mercury  dissolved 
in  the  serum  of  the  dog  in  the  proportion  of  1 
to  3,000,  and  of  this  he  gives  three  or  four  tea- 
spoonfuls  in  milk,  but  the  reports  do  not  show 
results  to  commend  this  method  of  treatment. 
The  sheep  and  calf  are  said  to  be  refractory  to 
the  poison  of  syphilis.  Tommasoli  and  Pelliz- 
zari  have  treated  syphilitic  subjects  with  in- 
jections of  the  blood  serum  of  these  animals, 
using  from  4  to  8  c.  c,  and  profess  to  have 
been  able  to  cure  the  secondary  syphilitic 
manifestations  in  a  fortnight  in  every  in- 
stance. They  encourage  the  hope  that  in  serum 
therapy  we  shall  ultimately  find  a  sure  cure 
for  syphilis. 

Serum  Therapy  in  Influenza. — Tha  ex- 
periments of  Bruscheltini  on  animals  are  in- 
teresting. With  a  culture  made  with  the 
microbe  of  this  disease  he  conferred  immunity 
against  influenza,  and  found  that  the  serum 
from  "  immunized  "  animals  possessed  marked 
curative  properties.  Should  these  results  be 
verified,  this  method  of  treatment  of  influenza 
in  the  lower  animals  alone  will  prove  of  ines- 
timable value  to  stock-raisers. 

Serum  Therapy  in  Anthrax. — To  Ogata 
and  Jasuhara,  of  Tokio,  seems  to  be  due  the 
credit  of  having  discovered  that  the  blood 
serum  of  an  animal  rendered  proof  against 
anthrax  possesses  properties  antitoxic  to  the 
bacilli  of  anthrax.  Emmerich  (Munch,  med. 
Woch.,  July  10,  1894;  Epitome  of  British 
Medical  Journal,  July  28,  1894)  relates  some 
interesting  results  in  serum  therapy  in  the 
treatment  of  anthrax. 

Serum  Therapy  in  Pneumonia. — During 
1893  H.  Andeond,  Klemperer,  FoS,,  Scaria, 
Janson,  Netter,  and  Patella  made  Imown  the 
results  of  numerous  experiments  with  serum 
therapy  in  pneumonia  (Year-Boole  of  Treat- 
ment, 1894,  pp.  41,  43),  but  we  must  wait  for 
further  developments  before  much  advance  in 
the  treatment  of  pneumonia  by  this  method 
over  older  ones  can  be  accepted. 

Great  care  is  necessary  in  the  preparation  of 
the  serum,  so  that  every  step  of  the  procedure 
may  be  thoroughly  aseptic.  When  the  ani- 
mal's blood-vessels  are  sufficiently  large,  a  ster- 
ilized pipette  is  inserted  into  one  of  them,  and 
after  the  desired  quantity  of  blood  is  collected 
the  pipette  is  sealed  by  heat.  The  serum  is 
allowed  to  separate  from  the  coagulum  at  a 
low  temperature,  when  microscopical  exami- 
nations and  culture  tests  are  made  to  insure 
freedom  from  all  infecting  germs.    When  the 


animal's  blood-vessels  from  which  it  is  desired 
to  obtain  blood  are  too  small  to  allow  of  the 
insertion  of  a  pipette  into  them,  the  blood  is 
allowed  to  flow  into  a  sterilized  vessel.  After 
the  serum  has  separated,  it  is  sterilized,  pref- 
erably by  the  d'Arsonval  apparatus. 

Serum  therapy  has  received  so  much  atten- 
tion from  able  experimental  investigators  dur- 
ing the  past  few  years,  and  the  principles  on 
which  it  is  based  seem  so  logical  and  scientific, 
with  the  promise  of  practical  results,  that  it  is 
with  regret  I  am  compelled  to  devote  so  small 
a  space  to  it.  [For  further  consideration  of 
this  subject,  see  the  articles  on  Antitoxines 
and  on  Seeum  Therapy.] — J.  T.  Eskridge. 

ANISE,  ANISEED,  amimm  (U.  S.  Ph.), 
anisi  fructua  (Br.  Ph),  fructus  anisi  (Ger.  Ph.), 
is  the  dried  fruit  of  Pimpinella  Anisum.  It  is 
a  stimulant  stomachic  by  virtue  of  its  volatile 
oil,  the  oleum  anisi  of  the  pharmacopoeias. 
The  aqua  anisi  of  the  U.  S.  Ph.  is  made  by 
triturating  3  c.  c.  of  oil  of  anise  with  4 
grammes  of  precipitated  calcium  phosphate, 
gradually  adding  1,000  c.  c.  of  distilled  water, 
and  filtering ;  that  of  the  Br.  Ph.,  by  distilling 
1  gallon  froni  a  mixture  of  1  lb.  of  bruised 
anise  fruit  and  2  gallons  of  water.  From  a 
tablespoonf ul  to  a  wineglassful  of  this  prepa- 
ration may  be  given  at  a  dose.  The  dose  of 
oil  of  anise  is  from  2  to  6  drops  on  sugar,  or 
well  diluted  with  water.  The  spiritus  anisi 
of  the  U.  S.  Ph.  is  made  by  mixing  1  part  by 
bulk  of  oil  of  anise  and  9  parts  of  deodorized 
alcohol.  The  dose  of  this  preparation,  com- 
monly called  essence  of  anise,  is  from  10  to 
30  drops.  The  teinture  d'anis  of  the  Fr.  Cod. 
is  mad?  by  macerating  1  part  of  anise  fruit 
in  5  parts  of  alcohol  for  ten  days,  with  occa- 
sional agitation,  expressing,  and  filtering.  The 
dose  is  from  5  to  15  drops,  on  sugar.  An  ex- 
temporaneous hot  infusion  of  anise,  prepared 
by  steeping  from  2  to  10  parts  of  anise  fruit  in 
1,000  of  boiling  water,  may  be  taken  freely  in 
attacks  of  colic.  Star  anise,  anisum  stellatum, 
is  the  fruit  of  Illieium  anisatum  (see  Illi- 
cium). 

ANNIDALIN.— Iodized  phenol,  CeHsIsO, 
a  proprietary  amorphous,  violet-red  powder 
obtained  by  the  action  of  iodine  on  phenol  in 
the  presence  of  an  alkali.  It  is  odourless,  in- 
soluble in  water,  but  readily  soluble  in  ether, 
benzene,  or  chloroform.  It  has"  been  used  as  a 
substitute  for  iodoform. 

ANODYNES.— See  Analgetics. 

ANODYNINE.— See  Antipteine. 

ANTACIDINE.— Calcium  saccharate. 

ANTACIDS  are  remedies  used  to  neutralize 
an  excess  of  acidity  in  the  secretions  of  the 
alimentary  canal  or  to  check  acid  fermentation 
of  the  food.  As  commonly  understood,  they 
consist  of  the  alkaline  bases  and  their  carbon- 
ates and  oxides.  Wood  charcoal  is  sometimes 
included  in  this  class  on  account  of  its  prop- 
erty of  absorbing  large  volumes  of  gases. 

The  antacids  most  commonly  used  are  so- 
dium bicarbonate,  lime  water,  and  the  oxides 
and  carbonates  of  magnesium.  A  very  popular 
proprietary  preparation  consists  of  from  3  to 


ANTAGONISTS 


86 


5  grains  of  sodium  bicarbonate,  1  to  3  grains 
of  ammonium  carbonate,  and  a  small  amount 
of  oil  of  peppermint,  compressed  into  tab- 
lets of  varying  size  known  as  "  soda-mints." 
The  effect  of  this  class  of  remedies  is  simply 
to  neutralize  temporarily  the  acidity  present 
In  the  alimentary  canal,  but  their  continued 
use  for  this  purpose  is  not  desirable,  as  they 
soon  aggravate  the  condition  they  are  intended 
to  benefit.  The  states  in  which  they  are  indi- 
cated are  pyrosis  with  acid  eructations,  aph- 
thous sore  mouth,  colic,  and  acid  diarrhoea,  and 
they  are  best  administered  after  eating,  in 
combination  with  carbonic-acid  water.  (Of. 
Alkalies.)— BussELL  H.  Nevins. 

ANTAGONISTS  are  agents  which,  in  their 
physiological  action,  oppose  each  other  or  op- 
pose disease,  and  may  be  employed  against 
each  other,  or  against  diseases,  to  counteract 
their  effects  upon  the  living  organism.  Such 
agents  have  been  designated  physiological  anti- 
dotes by  some  writers.  They  are  either  sub- 
stances or  measures,  and  may  be  subdivided 
into  (a)  toxicological  antagonists  and  (S)  thera- 
peutical antagonists,  according  as  they  are 
employed  against  each  other  or  against  dis- 
ease. The  substances  employed  as  antagonists 
are  generally  the  active  principles  of  plants,  a 
few  being  chemicals  (such  as  oxygen  and  chlo- 
ral), or  animal  products  (such  as  vaccine,  tu- 
berculin, etc.),  while  the  antagonistic  measures 
include  all  such  procedures  as  artificial  respira- 
tion, faradization  of  the  respiratory  muscles, 
constant  motion  or  absolute  repose,  heat,  cold, 
douching,  etc. 

Antidotes,  on  the  other  hand,  are  agents 
which  alter  the  chemical  or  physical  charac- 
ters of  poisons  and  thereby  ^rewrai  their  toxic 
action  upon  living  animal  tissues.  (See  under 
Antidotes.)  Antidotal  action  takes  place  in 
the  alimentary  canal  or  in  the  respiratory  pas- 
sages before  the  absorption  of  the  poison,  and  is 
available  against  mineral  as  well  as  vegetable 
poisons,  but  not  against  poisons  which  have 
been  administered  hypodermically.  Antago- 
nism takes  place  in  the  blood  and  tissues  after 
absorption  of  both  the  poison  and  the  antago- 
nist, it  is  available  against  poisons  administered 
hypodermically,  as  well  as  by  other  channels, 
and,  so  far  as  drugs  are  concerned,  it  is  appli- 
cable chiefly  to  vegetable  poisons  or  to  those 
which  produce  their  effects  after  absorption. 

Thus,  for  poisoning  hy  digitalis  the  antidote 
is  tannic  acid,  which  forms  with  the  active 
toxic  principle  of  the  drug  a  chemical  com- 
pound (tannate)  which  is  almost  insoluble  and 
therefore  comparatively  innocuous.  But,  as  it 
is  not  entirely  inert,  an  amtidotal  measure — 
viz.,  evacuation  of  the  stomach — must  be  em- 
ployed, by  the  administration  of  zinc  sulphate 
or  any  other  emetic,  or  by  the  use  of  a  stom- 
ach-pump. If,  however,  the  patient  is  not 
seen  until  a  dangerous  quantity  of  the  poison 
has  been  absorbed,  antidotes  will  be  of  no 
service  except  against  such  portion  of  the  drug 
as  is  still  in  the  stomach,  and  the  following 
antagonists  should  be  employed  to  counteract 
the  effects  of  what  has  been  absorbed — viz., 
aconite  or  morphine  against  the  cardiac  ac- 


tion, the  former  for  the  effects  of  large  doses, 
the  latter  for  those  of  the  long-continued  use 
of  the  drug.  Saponin  and  senegin  are  the 
most  complete  antagonists  against  digitalis, 
their  counteraction  extending  throughout 
nearly  its  entire  range  of  action.  Alcohol  is 
also  indicated  as  a  cardiac  stimulant,  and 
among  the  antagonistic  measures  the  recum- 
bent posture  is  one  of  prime  importance,  by 
reason  of  the  liability  to  sudden  cessation'of  the 
lowered  cardiac  action  on  the  patient's  assum- 
ing the  erect  posture. 

In  most  cases  of  poisoning  by  vegetable 
principles  absorption  has  proceeded  so  far*  be- 
fore professional  assistance  is  obtained  that 
antidotes  are  of  no  value,  and  reliance  can  be 
placed  only  upon  the  physiological  antagonists 
and  such  antagonistic  measures  as  may  sup- 
port vitality  until  the  poison  can  be  eliminated 
by  the  excretory  organs  of  the  body.  There 
may  be  an  exception  in  the  case  of  morphine, 
which,  after  making  the  round  of  the  circula- 
tion, constantly  returns  in  part  to  the  stomach 
until  it  is  eliminated,  so  that  the  ingestion  of 
potassium-permanganate  solution  from  time  to 
time  may  have  a  continuous  antidotal  action 
on  such  portion  of  the  poison  as  may  have 
been  absorbed. 

Physiological  antagonism  means  a  bal- 
ance of  opposed  actions  on  particular  organs  or 
tissues,  which  actions  (or  derangements)  may 
be  excited  by  medicinal  agents  and  measures 
or  by  disease.  Their  antagonism  may  extend 
throughout  the  whole  or  the  greater  part  of 
their  range  of  action,  or,  as  is  usually  the  case, 
be  limited  to  a  few  points  thereof.  There  are 
no  instances  in  which  the  antagonism  of  two 
drugs  is  absolutely  complete  along  their  whole 
line  of  action.  In  a  few  it  is  nearly  so,  as  with 
morphine  and  atropine  (except  as  to  narco- 
sis), digitalis  and  saponin,  and  atropine  and 
muscarine,  the  latter  being  considered  the 
most  complete  known.  In  most  cases  the  an- 
tagonism extends  only  to  certain  definite 
spheres  of  action,  and  the  antagonists  may  be 
synergists  to  each  other  in  other  spheres,  as  in 
the  narcosis  produced  by  both  morphine  and 
atropine.  It  may  be  local,  affecting  a  single 
organ  or  function,  or  may  extend  to  a  group 
of  organs,  to  several  associated  functions,  or 
over  the  distribution  of  the  nerves  proceeding 
from  a  certain  nerve-trunk  (such  as  the  vagus) 
or  nerve-centre.  Again,  antagonism  implies  a 
balance  of  functional  disturbance,  not  an  al- 
teration of  structure. 

Drugs  are  rarely  antagonistic  to  each  other 
in  the  same  degree,  but,  by  reason  of  differ- 
ences in  their  mode  and  time  of  action,  the 
action  of  one  preponderates  over  that  of  the 
other,  so  that  the  latter  will  not  counteract  the 
former  to  the  extent  of  averting  a  fatal  result, 
though  in  the  reverse  order  their  counterac- 
tion may  be  most  satisfactory.  For  example, 
while  chloral  is  the  antagonist  to  strychnine, 
opposing  the  spinal  action  of  the  latter  drug, 
the  reverse  is  true  to  a  very  limited  extent ; 
and,  while  atropine  may  prevent  death  from 
a  lethal  dose  of  aconitine,  morphine,  or  bromal 
hydrate,  no  one  of  these  three  will  do  so  in 
atropine  poisoning. 
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Two  mutually  antagonistic  principles  may 
exist  in  the  same  plant,  such  as  the  alkaloids 
pilocarpine  and  jaborine  in  pilocarpus,  and 
the  gluooside  constituents  of  digitalis,  one  of 
which,  digitonin,  antagonizes  the  actions  of 
the  three  others,  digitalin,  digitoxin,  and  dig- 
italein. 

Toxicological  antagonism  is  a  very  old 
idea  in  medicine.  Mithridates  the  Great,  of 
Pontus  (b.  c.  164^'34),  and  other  monarchs  of 
the  heathen  world  occupied  themselves  with 
the  study  of  poisons  and  their  antidotes  and 
antagonists,  established  botanical  gardens  for 
the  purpose  of  their  investigation,  and  gave 
their  names  to  what  were  supposed  to  be  uni- 
versal preventives  against  the  results  of  poi- 
soning. Mithridatios  and  alexipharmacs  were 
the  names  of  such,  and  they  were  in  use  to  the 
period  of  the  Middle  Ages.  In  the  sixteenth 
century  Prosper  held  that  theriaca  (opium) 
was  an  antagonist  to  all  poisons.  From 
1570  to  1677  many  observations  were  made 
and  published  on  the  treatment  of  belladonna 
poisoning  by  opium,  and  in  1810  the  same 
matter  was  made  the  subject  of  an  inaugural 
thesis  by  Lipp.  The  scientific  investigation  of 
drug  action  and  antagonism  was  not  possible 
until  the  discovery  and  isolation  of  the  alka- 
loids, but  followed  immediately  thereon,  and 
was  begun  in  1809  by  Magendie  upon  the  upas 
poison  (nux  vomica)  and  its  newly  discovered 
alkaloid,  strychnine.  In  1869  Schmiedeberg 
and  Koppe  made  their  researches  on  muscarine 
and  atropine,  and  Liebreich  discovered  chloral 
and  proved  the  antagonism  of  strychnine 
against  its  action,  the  converse  of  which  was 
shown  by  Bennett  in  1875.  In  1870  Frazer 
published  his  investigations  upon  atropine  and 
physostigma,  and  Preyer  his  on  the  antagonis- 
tic influence  of  atropine  and  hydrocyanic  acid 
on  respiration.  In  1875  a  committee  of  the 
British  Medical  Association  made  an  extended 
investigation  and  report  on  the  antagonism  of 
several  drugs,  which  was  supplemented  by  the 
work  of  Vulpian  on  atropine  and  pilocarpine 
in  the  same  year,  that  of  Fothergilt  (1876-'78) 
on  aconite,  atropine,  and  digitalis,  and  that  of 
Haseman,  in  1877,  on  the  antagonisms  of 
chloral.  Much  good  work  has  also  been  done 
in  England  by  Brunton  and  Ringer,  and  in 
the  United  States  by  Wood  and  Bartholow, 
on  the  same  lines.  The  name  of  Brunton  is 
unalterably  associated  with  the  antagonism 
between  amyl  nitrite  and  the  spasmodic  parox- 
ysm of  angina  pectoris,  a  discovery  in  thera- 
peutic antagonism  which  was  made  by  him 
through  the  exercise  of  purely  scientific  rea- 
soning. Bartholow  has  collected  a  list  of  ISO 
cases  of  poisoning  by  opium  and  belladonna, 
each  treated  with  the  other  as  an  antagonist, 
in  which  15  proved  fatal,  or  13'5  per  cent. 

The  most  important  instances  of  drug  an- 
tagonism, so  far  as  elucidated,  are  set  forth  in 
the  following  synopsis,  in  which  the  active 
principles  of  plants  are  designated  rather  than 
the  plants  containing  them,  except  in  a  few 
instances : 

Atropine  and  morphine  are  antagonistic 
in  their  action  on  respiration,  atropine  stimu- 
lating, morphine  depressing  it,  and  this  is  the 


most  valuable  point  in  their  antagonism  ;  on 
the  pupil,  atropine  dilating  it  by  stimulation 
of  the  sympathetic  and  paralyzing  the  motor 
oculi,  morphine  contracting  it  by  stimulating 
the  motor  oculi,  the  action  of  atropine  pre- 
ponderating and  lasting  much  longer ;  on  the 
heart,  atropine  quickening  it,  morphine  slow- 
ing it,  the  action  of  atropine  preponderating  ; 
on  arterial  tension,  atropine  raising  it,  mor- 
phine depressing  it  after  a  brief  rise ;  on  the 
kidneys,  atropine  promoting,  morphine  de- 
creasing the  renal  activity ;  on  the  brain,  in 
medicinal  doses,  atropine  exciting,  causing  ac- 
tive congestion,  insomnia,  hallucinations,  and 
busy  delirium,  morphine  depressing  (except  in 
small  doses),  causing  passive  congestion  and 
correcting  the  cerebral  symptoms  produced  by 
atropine,  both  producing  coma  and  narcotism 
when  used  in  excessive  doses ;  as  to  general 
symptoms,  atropine  correcting  the  coldness, 
sweating,  cerebral  nausea,  etc.,  produced  by 
morphine. 

^  Morphine  kills  by  causing  failure  of  respira- 
tion ;  atropine  counteracts  this  tendency  and 
tends  to  maintain  the  activity  of  the  respiratory 
function.  Atropine  proves  fatal  by  exhausting 
the  irritability  of  the  cardiac  motor  ganglia,  the 
vasomotor  system,  and  the  respiratory  centie 
through  overstimulation;  morphine,  by  less- 
ening the  work  of  the  heart  and  lungs,  opposes 
these  effects. 

Atropine  and  muscarine  present  the  most 
complete  instance  of  physiological  antagonism. 
On  the  brain,  atropine  causes  hyperaemia  and 
active  delirium,  muscarine  produces  anaemia 
and  intoxication ;  on  the  pupil,  atropine  dilates 
and  muscarine  contracts  it ;  on  salivation,  atro- 
pine arrests  it,  and  muscarine  promotes  it ;  on 
the  heart,  atropine  quickens  and  restores  its 
action  when  arrested  by  muscarine,  which  slows 
and  stops  it  in  diastole ;  on  respiration,  atro- 
pine stimulates  and  muscarine  paralyzes>it. 

Atropine  and  pilocarpine  present  one  of 
the  most  exact  cases  of  antagonism.  On  the 
eye,  atropine  dilates  the  pupil,  paralyzes  the 
accommodation,  and  renders  the  subject  pres- 
byopic, while  pilocarpine  contracts  the  pupil, 
causes  spasm  of  accommodation,  and  approxi- 
mates the  near  and  far  points  of  vision;  on 
secretion,  especially  of  the  sweat  and  saliva, 
atropine  arrests  and  pilocarpine  promotes  it ; 
on  the  heart,  atropine  stimulates  and  pilo- 
carpine slows  and  enfeebles  it ;  on  the  arterial 
tension,  atropine  raises  and  pilocarpine  de- 
presses it. 

Atropine  and  physostigmine  (eserine), 
on  the  pupil,  respiration,  and  secretion.  The 
antagonism  of  atropine  against  physostigmine 
acts  within  narrow  limits,  but  sufficiently  to 
be  of  use  in  poisoning  by  physostigmine,  the 
converse  being  doubtful. 

Atropine  and  quinine. — On  the  heart, 
atropine  stimulates  and  restores  action  arrest- 
ed by  quinine,  which  stops  it  in  diastole ;  on 
the  arteries,  atropine  dilates  and  quinine  con- 
tracts them  ;  on  blood-pressure,  atropine  re- 
tards and  quinine  raises  it,  as  observed  in  frogs 
and  rabbits. 

Atropine  and  bromal  hydrate.— On  the 
blood-vessels,  which  atropine  contracts  (?)  and 
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bromal  dilates  by  paralysis  of  the  sympathetic ; 
on  salivation,  atropine  arresting  and  bromal 
promoting  it.  Atropine  may  save  life  after  a 
lethal  dose  of  bromal,  but  the  reverse  is  not 
true. 

Atropine  and  chloral.— On  the  hrain,  atro- 
pine excites  it,  causing  hypersemia,  while  chloral 
is  hypnotic,  producing  anfemia ;  on  the  spinal 
cord,  atropine  exalts  reflex  excitability  and 
causes  a  tetanizing  action,  while  chloral  sus- 
pends the  reflexes  and  causes  spinal  paralysis ; 
on  respiration,  atropine  stimulates  and  chloral 
depresses  it ;  on  the  vaso-motor  centre,  atropine 
stimulates  and  chloral  depresses  it.  Atropine 
is  antagonistic  to  chloral  in  much  greater  de- 
gree than  chloral  is  to  atropine.  Both  produce 
motor  paralysis. 

Atropine  and  aconitine. — On  the  heart 
and  re§piration,  which  are  stimulated  by  atro- 
pine and  depressed  by  aconitine. 

Atropine  and  phytolaccine. — On  the 
heart,  which  phytolaccine  arrests  in  diastole  by 
paralysis  of  its  motor  ganglia  and  muscle,  while 
atropine  stimulates  the  accelerator  nerves  and 
the  motor  ganglia ;  on  sensation,  phytolaccine 
lessens  it ;  on  the  spinal  cord,  phytolaccine 
paralyzes  it ;  on  respiration,  which  phytolac- 
cine depresses.  Atropine  antagonizes  all  these 
effects.  (Observed  in  twenty  experiments  on 
animals  by  Bartholow.') 

Chloral  and  picrotoxin. — On  the  hrain 
and  spinal  cord  they  are  antagonistic,  includ- 
ing the  reflex,  motor,  and  sensory  functions  of 
the  cord,  but  not  on  the  heart  and  respiration, 
■which  both  drugs  paralyze. 

Chloral  and  heat. — Dr.  Lauder  Brunton 
found  that  an  animal  kept  wrapped  in  cotton- 
wool might  recover  from  a  dose  of  chloral  suf- 
ficient to  kill  it  if  exposed  to  the  cooling  action 
of  the  air. 

Digitalis  and  aconite  have  an  antagonism 
limited  to  their  action  on  the  heart,  which,  when 
paralyzed  and  distended  by  aconite,  recovers 
its  contractile  power  slowly  under  digitalis. 
The  reverse  action  is  not  so  marked.  These 
drugs  have  widely  different  rates  of  diffusion 
and  elimination,  and  digitalis,  being  the  slower, 
must  be  given  from  fire  to  nine  hours  before 
aconite  for  them  to  exhibit  their  antagonistic 
action.  (Observed  on  frogs  and  rabbits  by 
Pothergill.) 

Digitalis  and  muscarine  or  aconitine, 
on  the  heart,  digitalis  stimulating  inhibition, 
and  thus  paralyzing  it,  muscarine  restoring 
cardiac  movements  by  relaxing  the  grip  of  in- 
hibition.   (Boehm.) 

Digitalis  and  saponin  or  senegin. — Sap- 
onin or  senegin  arrests  the  heart  in  diastole, 
while  digitalis  stimulates  contraction.  The 
heart,  if  arrested  by  saponin  or  senegin,  is  re- 
stored to  action  by  digitalis,  and  vice  versa. 
(Kohler.) 

Morphine  and  aconite,  on  the  heart  and 
respiration,  which  morphine  stimulates  and 
aconite  depresses.  Morphine  has  repeatedly 
saved  life  in  cases  of  poisoning  by  aconite. 

Morphine  and  caffeine  (also  cocaine, 
theine,  and  guaranine)  are  antagonistic  on 
the  spinal  cord,  the  heart,  and  sensation,  but 
synergistic  orr  the  hrain  and  the  vaso-motor 


system.  Strong  infusion  of  coffee  is  an  em- 
pirical aiitagonist  to  the  effects  of  morphine 
poisoning. 

Morphine  and  chloroform  or  ether  are 
synergistic  as  to  anaesthesia,  but  antagonize 
each  other  in  their  action  on  the  heart  and 
respiration,  morphine  stimulating  and  sup- 
porting them  and  chloroform  and  ether  de- 
pressing them.  The  combined  use  of  morphine 
with  chloroform  or  ether  for  anaesthesia  is 
safer  than  the  use  of  these  anaesthetics  alone. 
(Bernard.) 

Opium  and  gelsemituu. — Opium,  in  ordi- 
nary medicinal  doses,  antagonizes  gelsemium, 
which  acts  like  Veratrum  viride  (see  below). 
Opium  has  saved  life  in  several  cases  ot  poison- 
ing ivith  gelsemium. 

Opium  and  Veratrum  viride,  the  for- 
mer in  medicinal  (not  toxic)  doses. — On  the 
heart  and  respiration,  opium  maintains,  while 
veratrum  depresses  the  heart  and  paralyzes 
respiration ;  on  the  vaso-motor  system,  opium 
stimulates  it,  raising  arterial  tension,  and  vera- 
trum depresses  it,  lowering  arterial  tension ; 
on  the  body  temperature,  opium  raises  and  sus- 
tains it,  and  veratrum  lowers  it;  on  secretion, 
opium  diminishes  it,  and  veratrum  increases 
it ;  on  the  brain,  opium  stimulates  it,  and  ve- 
ratrum produces  anaemia ;  on  the  spinal  cord, 
opium  stimulates  and  veratrum  depresses  the 
motor  functions.  These  agents  have  high  rank 
as  mutual  antagonists  in  efficiency,  extent  of 
range,  and  vice-versa  action.  In  several  cases 
of  poisoning  with  opium  life  has  been  saved  by 
veratrum  (Bartholow). 

Strychnine  and  aconitine. — Strychnine 
has  a  stimulating  and  aconitine  a  paralyzing 
action  on  the  muscles  of  respiration.  A  leth- 
al dose  of  aconitine  is  entirely  overcome  by 
strychnine  in  twice  the  lethal  dose.  (Ob- 
served on  animals  by  Pothergill.) 

Strychnine  and  amyl  nitrite. — On  res- 
piration, strychnine  stimulates  the  muscles, 
and  amyl  nitrite  paralyzes  them ;  on  the 
spinal  cord,  strychnine  stimulates  the  reflex 
function,  and  amyl  nitrite  suspends  it ;  on  the 
heart,  strychnine  decreases  its  action,  and  amyl 
nitrite  increases  it  greatly ;  on  arterial  tension, 
strychnine  stimulates  it,  and  amyl  nitrite  de- 
presses it  greatly. 

Strychnine  and  chloral. — On  respira- 
tion, strychnine  stimulates  the  centre,  pro- 
ducing tetanic  fixation  of  the  muscles,  while 
chloral  depresses  the  centre  and  removes  te- 
tanic fixation ;  on  the  spinal  cord,  strychnine 
exalts  the  reflex  and  motor  functions,  while 
chloral  suspends  both ;  on  the  circulation, 
strychnine  stimulates  the  vaso-motor  centre, 
and  chloral  depresses  it ;  on  the  hrain,  strych- 
nine increases  the  circulation,  while  chloral 
causes  cerebral  anajmia.  Chloral  is  more 
decidedly  antagonistic  to  strychnine  than 
strychnine  is  to  chloral.  The  antagonistic 
quantities  are  ^  of  a  grain  of  strychnine 
and  15  grains  of  chloral.  Seven  cases  of 
strychnine  poisoning  treated  with  chloral,  all 
successfully,  have  been  recorded  (Bartholow). 

Strychnine  and  chloroform  or  ether.— 
Ether  given  by  inhalation  in  poisoning  with 
strychnine  has  proved  successful  in  ten  report- 
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ed  cases  (Bartholow).  Anaesthetics  suspend 
the  exalted  sensibility  and  reflex  excitement 
due  to  the  action  of  strychnine,  and  maintain 
functions  which  would  otherwise  be  exhausted 
by  overstimulation.  Conversely,  strychnine 
in  the  dose  of  -[V  of  a  grain,  hypodermically, 
antagonizes  the  cardiac  and  respiratory  de- 
pression produced  by  these  agents,  though 
atropine  will  do  so  more  quickly. 

Strychnine  and  nicotine  are  antago- 
nistic in  their  action  on  the  spinal  cord  and 
the  respiratory  muscles.  Nicotine  was  pro- 
posed as  an  antagonist  to  strychnine  in  cases 
of  poisoning  by  Haughton,  of"  Dublin,  in  1862, 
but  has  been  superseded  by  chloral.  Strych- 
nine is  antagonistic  to  and  curative  of  the 
effects  of  nicotine  on  the  heart  and  vision, 
caused  by  excessive  tobacco  smoking. 

Viscum  album  (mistletoe)  is  a  cardiac 
tonic,  exalts  the  vascular  tension,  and  di- 
minishes sensation.  Its  antagonists  are  the 
cardiac  and  respiratory  depressants,  especially 
aconite  and  veratrum  viride  (Bartholow). 

The  following  table,  modified  from  Brunton, 
gives  the  antagonistic  poisons,  also  their  mu- 
tual antagonistic  and  lethal  doses,  in  grains  to 
the  pound  weight  of  the  animal : 
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LETHAL 
DOSE. 

ANTAGO- 
NISTIC 
DOSE. 

I.                              II. 

I. 

II. 

I. 

II. 

Aconitine  and  atropine 

V" 

7 

r 

7 
7 
7 
7 
7 
7 
7 

7 
7 
7 

7 

1 

1 

7 

t 

"7" 

7 

sic 

i 

ij 

/ 

"           "    strychnine 

Alcohol  and  strychnine 

rin 

"    chloral 

"         "    hydrooyanio  acid. 

"         "    jaborandi 

"         *'    muscarine 

"         "    morphine 

"         "    pilocarpine 

"         "    phytolaccine 

"         "    physostlgmine . . . 

Bromal  hydrate  and  atropine . . 

"        "    physostlgmine 

"         "    strychnine. 

Chloroform  and  amyl  nitrite . . , 

"          "    muscarine 

"          "    saponin 

i 

t 

"             "    atropine 

"          "    chloroform 

Muscarine  and  atropine 

Opium  and  atropine 

"        "    gelsemium 

"        "    veratrum  viride.... 

Under  the  titles  .  of  the  various  poisons, 
Opium,  Nux  Vomica,  etc.,  throughout  the 
book,  the  antidotes  and  antagonists  for  each 
are  treated  of,  together  with  such  antidotal  and 
antagonistic  measures  as  are  most  suitable. 

Therapeutical  antagonists  include  all 
agents  or  measures  which  counteract  the  ef- 
fects of  particular  diseases,  and  may  be  em- 
ployed against  them  in  accordance  with  the 
law  of  contraries.  This  was  laid  down  by 
Hippocrates  in  several  aphorisms,  notably 
that  in  which  it  is  stated  that  "  Some  diseases 


are  cured  by  contraries,  some  by  similars"; 
also  by  Pernel  (sixteenth  century)  in  a  treatise 
on  the  maxim  "  Every  disease  must  be  com- 
bated by  contrary  remedies." 

The  antagonism  between  medicinal  agents 
and  disease  has  been  recognised  empirically 
from  the  earliest  historical  times,  but  was  im- 
possible of  scientific  elucidation  until,  with  the 
discovery  of  the  active  principles  of  plants,  the 
systematic  study  of  their  physiological  effects 
began,  early  in  the  present  century.  The  pio- 
neers in  this  field  were  Magendie,  who  investi- 
gated the  action  of  strychnine  in  1809,  and 
suggested  its  use  against  paralysis,  and  Fou- 
quier,  who  first  actually  employed  it  in  ac- 
cordance with  Magendie's  deductions.  Among 
later  investigations,  the  most  brilliant  is  that 
of  Brunton  upon  the  antagonism  of  amyl 
nitrite  to  the  paroxysms  of  angina  pectoris, 
already  mentioned. 

The  most  important  instances  of  the  treat- 
ment of  disease  by  drugs  having  actions  an- 
tagonistic to  their  effects  are  as  follows: 
Strychnine  against  the  functional  paralyses, 
such  as  diphtheritic  and  reflex  paralyses, 
asthma  from  paralysis  of  the  diaphragm,  and 
depression  of  respiration.  Antispasmodics, 
such  as  chloroform,  chloral,  tobacco,  the  bro- 
mides, .physostigma,  and  gelsemium,  against 
the  spasmodic  neuroses,  such  as  tetanus,  epi- 
leptoid  convulsions,  spasmodic  coughs,  hic- 
cough, laryngismus  stridulus,  etc.  Amyl 
nitrite  for  the  paroxysms  of  angina  pectoris 
and  epilepsy.  Chloral,  cimicifuga,  conium,  and 
morphine  against  chorea.  Analgetics — such  as 
aconite,  gelsemium,  and  morphine — and  anses- 
thetics,  against  pain  ;  analgetics  by  interrupt- 
ing transmission  of  the  sensation  to  the  centre, 
and  ansesthetics  by  preventing  its  realization 
by  the  consciousness.  Hypnotics,  such  as 
chloral,  against  insomnia  and  acute  mania. 
Gelsemium,  conium,  hyoscyamine,  and  du- 
boisine  against  acute  mania,  with  illusions, 
hallucinations,  and  great  motor  activity. 
Morphine  against  melancholia.  Aconite, 
veratrum,  and  the  bromides  against  acute 
cerebral  congestion  of  an  active  form ;  and 
digitalis,  ergot,  barium,  and  quinine  against 
the  passive  form.  Cerebral  excitants,  such  as 
strychnine,  atropine,  and  quinine,  against  cere- 
bral ancemia.  Digitalis  and  ergot  against 
exophthalmia.  Atropine  against  weakness  of 
the  heart  from  depression  of  its  accelerator 
apparatus;  digitalis  for  a  weak,  quick  heart, 
due  to  relaxed  inhibition.  Ergot  against 
aneurism  and  hmmorrhage.  Digitalis,  verat- 
rum, the  bromides,  opium,  etc.,  against 
metrorrhagia,  menorrhagia,  and  other  forms 
of  hcemorrhage.  Atropine  and  strychnine 
against  dyspncea.  Atropine  and  morphine 
against  diarrhoea  and  dysentery.  Belladonna, 
nux  vomica,  and  physostigma  against  consti- 
pation from  intestinal  torpor  and  deficient 
secretion.  Atropine  against  sweating,  lacta- 
tion, and  salivation.  Digitalis  and  squill 
against  renal  inactivity.  Ergot  against  poly- 
uria. Quinine,  morphine,  digitalis,  aconite, 
the  salicylates,  resorcin,  and  other  antipyretics 
against  fever  and  inflammation. 

Morbific  products  of  disease  or  bacterial  life, 
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obtained  by  cultivation  on  living  tissue  and 
other  media,  were  introduced  by  Jenner,  Pas- 
teur, and  Koch,  and  are  successfully  employed 
as  antagonists  against  variola,  hydrophobia, 
and  tuberculosis.  They  can  only  be  referred 
to  in  this  place,  as  their  use  forms  a  special 
system  of  treatment. 

Animal  products  have  been  employed  as 
antagonists  to  diseases,  such  as  that  from  the 
thyreoid  gland  for  myxcedema  and  testicular 
extract  against  disorders  of  senility ;  but  the 
results  thus  far  obtained  are  not  sufficiently 
definite  to  admit  of  dogmatic  teaching  thereon. 
Samuel  0.  L.  Potter. 
ANTAPHRODISIACS.— In  the  satyria- 
sis, priapism,  and  nymphomania  due  to  insan- 
ity, idiocy,  leprosy,  and  disorders  or  injuries 
of  the  central  nervous  system,  probably  all 
methods  will  fail  of  more  than  slight  or  tem- 
porary success,  but  where  these  elements  are 
absent  a  greater  or  lesser  degree  of  relief  can  be 
obtained,  provided  the  patient  will  co-operate. 
The  treatment  consists  largely  in  the  use  of 
moral  measures.  No  matter  what  may  be  the 
apparent  causes  of  these  conditions,  certain 
procedures  are  necessary  in  every  case.  These 
consist  in  the  removal  of  every  possible  kind 
of  irritation,  no  matter  how  slight,  of  the  geni- 
to-urinary  tract  and  the  genital  organs.  The 
diet  should  consist  as  largely  as  possible  of  non- 
nitrogenous  articles,  alcoholic  liquors  and  all 
condiments  except  salt  being  interdicted  ;  the 
rectum  should  be  kept  free  from  any  over- 
accumulations  of  fiEcal  matters;  the  urine 
should  be  rendered  alkaline,  as  an  acid  urine 
always  acts  as  an  irritant  of  the  urethra  and 
increases  its  vascularity ;  intestinal  worms,  if 
they  exist,  should  be  expelled;  and  all  local 
causes  of  irritation,  such  as  eruptive  disorders 
of  the  genitals  in  either  sex  and  phimosis, 
paraphimosis,  adherent  prepuce,  irritable  ure- 
thra, etc.,  in  the  male,  should  be  corrected  by 
appropriate  treatment.  The  clothing  should 
be  arranged  so  as  to  cause  as  little  irritation  of 
the  genitals  as  possible,  and  the  patient  made  to 
sleep  on  his  or  her  side  on  a  hard  bed  with  just 
sufficient  clothing  to  insure  comfort,  the  foot 
of  the  bed,  in  bad  cases,  being  at  least  a  foot 
higher  than  the  head,  thus  relieving  or  pre- 
venting pelvic  congestion;  and  the  sleeper 
should  be  roused  at  an  early  hour  in  the  morn- 
ing. As  a  precaution  against  young  children 
acquiring  the  habit  of  self -abuse,  it  is  desirable 
to  begin  as  early  as  possible  with  them  in  the 
practice  of  sleeping  with  the  arms  outside  of 
the  bedclothes.  By  tying  a  towel  around  a 
person's  body,  with  the  knot  behind,  about 
on  a  level  with  the  last  dorsal  vertebra,  the 
habit  of  sleeping  on  the  back  may  easily  be 
broken  up,  as  the  instant  the  person  turns 
over  on  to  his  back  the  knot  will  cause  suffi- 
cient uneasiness  or  pain  to  rouse  him.  As  a 
distended  bladder  causes  erections  in  the  male, 
it  must  be  emptied  before  going  to  bed  and 
early  in  the  morning,  or  sometimes  in  the  mid- 
dle of  the  night,  the  patient  being  wakened 
for  the  purpose.  In  aggravated  cases,  due 
either  to  serious  disease  of  the  central  nervous 
system  or  to  the  use  of  articles  irritating  to 
the  genito-urinary  tract,  such  as  cantharides, 


it  may  be  necessary  to  apply  ice  to  the  genitals 
until  the  irritation  has  somewhat  subsided. 
This  same  method  is  entirely  applicable  in  the 
treatment  of  painful  chordee.     It  should  be 
hardly  necessary  to  state  that  all  exciting  in- 
fluences, such  as  that  of  libidinous  literature 
and  pictures  and  association  with  loose  wom- 
en, must   be  removed.      In  men  in  whom  a 
not  excessive  sexual  erethism  exists  the  con- 
stant  association  with  virtuous  women  is  an 
advantage.     In  the  young  a  certain  amount  of 
physical  restraint  may  be  advisable,  but  as  a 
rule  such  measures  as  infibulation  and  the  at- 
taching of  the  prepuce  to  the  thigh  by  means 
of  a  silver  wire  have  not  been  attended  with 
much   success.      In  spermatorrhma  and    im- 
moderate nocturnal  emissions  what  is  known  as 
a  spermatorrhoea  ring  will  often  lend  aid  to 
the  patient  in  his  desire  to  gain  relief.     This 
consists  of  a  soft  rubber  ring  in  the  inner  cir- 
cumference of  which  is  concealed  a  sharp  me- 
tallic point,  so  that  when  it  is  slipped  over  the 
flaccid  penis  it  is  not  noticeable,     when,  how- 
ever, an  erection  takes  place  the  point  presses 
into  the  penis  and  causes  sufficient  pain  to 
wake  the  person,  who  can  then  make  water, 
apply  ice,  or  do  whatever  his  own  experience 
has  taught  him  is  best.     A  somewhat  similar 
device  is  arranged  to  sound  an  electric  bell 
upon  the  occurrence  of   erections  during  the 
night,  but   is  rather     complicated    and  has 
never  met  with   much  success.      Daily  cold 
baths  and  frequent  affusions  upon  the  genitals 
are  valuable  aids  to  whatever  treatment  may 
be  undertaken.    In  aggravated  conditions  of   ' 
nymphomania  the  propriety  of  ablation  of  the 
clitoris  and  labia  minora  may  be  considered, 
but  such  an  operation  is  rarely  allowable  un- 
less there  seems  to  be  no  hope  of  success  by 
less  severe  methods  and  when  life  or  reason  is 
threatened.      One  point  which  must  not  be 
overlooked  in  such  cases  is  that  of  the  condi- 
tion of  the  ovaries,  for  in  many  instances  their 
prolapse  or  morbid  condition  excites  a  most 
exaggerated  sexual  appetite.     Their  removal 
or  restoration  to  their  normal  condition  will, 
as  a  rule,  relieve  the  other  symptoms.    The 
drugs  which  are  most  likely  to  be  of  use  in  the 
states  just  mentioned  are  camphor,  its  mono- 
bromide,  the  bromides  of  the  alkaline  bases, 
lupulin,  conium,    belladonna,    and    digitalis. 
Camphor,  to  be  of  any  value,  must  be  given  in 
large  doses ;  the  bromides  are  best  associated 
with  camphor  water,  and  such  a  mixture  is 
practically  identical  with  the   monobromide. 
Veratrura  viride  and  all  nauseating  drugs  are 
used  with  some  degree  of  success  in  the  treat- 
ment of  chordee.    Malt  liquors,  on  account  of 
the  hops  they  contain,  are  slightly  antaphrodisi- 
ac,  and  tobacco  has  a  feeble  effect  in  the  same 
direction,  so  that  it  is  not  advisable  to  suspend 
their  use  when  aphrodisiac  conditions  are  being 
combated.    Lactucariura  is  credited  with  some 
antaphrodisiac  virtues,  but  they  are  so  slight 
as  to  be  almost  valueless.     Belladonna  is  more 
especially  indicated  when  there  is  priapism  or 
an  irritable  bladder. — Russell  H.  Nevins. 

ANTABTHBITICS  are  remedies  against 
gout.    See  the  articles  on  Alkalies.  Antib- 
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PiPERAZiNE,  Potassium  iodide,  and  Salicylic 

ACID. 

ANTASTHMATICS  are  substances  and 
agents  which  prevent,  diminish,  or  abolish 
asthma.  To  complete  the  definition  it  is  ne- 
cessary to  state  the  exact  meaning  of  the  word 
asthma  as  I  here  employ  it.  It  is  a  term 
which,  like  many  another  one,  has  been  used 
rather  indiscriminately  by  medical  writers, 
some  limiting  it  to  the  indication  of  spasmodic 
dyspncea;  some  extending  its  connotation  so 
as  to  include  any  attack  of  dyspnoea,  subject- 
ive or  objective,  which  is  of  rapid  development, 
without  a  distinct  pulmonary  lesion  as  its  basis, 
and  which  subsides  without  any  marked  altera- 
tion in  the  condition  of  the  respiratory  appa- 
ratus ;  while  almost  all  authors  use  it  as  a 
convenient  term  whose  significance  varies,  and 
is  at  any  particular  time  qualified  by  the  sub- 
ject upon  which  they  are  writing. 

For  general  therapeutical  purposes  I  shall  de- 
fine asthma  as  a  derangement  of  the  function 
of  respiration  characterized  by  dyspnoea  which 
is  not  due  to  any  diminution  of  the  respiratory 
surface  or  to  pulmonary  congestion. 

In  other  words,  there  is  no  hindrance  to  the 
difEusion  of  gases  between  the  blood  and  the 
air,  save  in  so  far  as  the  accumulation  of  car- 
bonic oxide  (COj)  in  the  residual  air  increases 
the  tension  and  makes  the  interchange  less 
rapid.  That  is,  however,  a  factor  of  no  prac- 
tical importance,  as  the  slight  difference  be- 
tween the  rapidity  with  which  the  carbonic 
oxide  (or  acid)  of  the  blood  and  the  oxygen  in 
the  air  effect  their  exchange  of  places  under 
the  fluctuating  tensions  which  correspond  to 
the  phases  of  respiration  would  cause  varia- 
tions in  the  hEemoglobin  so  small  that  they 
might  be  ignored. 

In  ordinary  breathing  in  the  human  subject 
the  air  loses  only  about  5  per  cent,  by  volume 
of  its  oxygen.  The  meaning  of  this  proposi- 
tion is  that  if  a  certain  quantity — say  100  cubic 
inches — of  atmospheric  air  is  drawn  into  the 
respiratory  passages  in  a  given  inspiratory  act, 
it  will  be  found  that  the  same  volume  of  air 
taken  from  what  is  exhaled  during  the  expira- 
tion immediately  following  has  a  different 
composition.  It  has  now  about  5  per  cent,  (or 
5  cubic  inches)  less  oxygen,  and  about  4'5  per 
cent,  of  it  is  carbonic  oxide. 

But  the  air  which  remains  in  the  bronchial 
tubes  and  the  alveoli  of  the  lungs  has  a  com- 
position which  is  much  more  constant — indeed, 
it  can  vary  but  little  when  the  body  is  quies- 
cent, for  this  residual  stratum  of  air  stands  as 
a  medium  between  the  gases  of  the  respiratory 
capillary  system  and  the  tidal  drift  of  the  at- 
mospheric sea  as  it  ebbs  and  flows  in  the  tubu- 
lar channels.  By  this  means  the  rate  of 
diffusion  is  maintained  at  the  same  ratio,  ex- 
cepting as  it  is  influenced  by  the  blood-pres- 
sure and,  to  a  very  slight  degree,  by  the 
fluctuation  of  the  bodily  temperature. 

The  volume  of  air  contained  in  the  respira- 
tory system,  from  the  rima  glottidis  above  to 
the  alveoli  below,  may  be  presented  to  the  im- 
agination as  a  cone  the  angle  of  whose  vertical 
section  is  more  than  a  right  angle.     If  the 


cone  were  of  such  dimensions  that  the  angle 
of  its  apex  was  a  right  angle,  it  would  increase 
in  size  from  above  downward  at  the  same  rate 
as  that  at  which  a  pencil  of  light  does — viz., 
in  direct  proportion  to  the  square  of  the  dis- 
tance. The  surface  illuminated  at  the  distance 
of  100  miles  from  the  sun  is  a  hundred  times 
that  at  10  miles,  though  the  distance  is  only 
ten  times  as  great.  This  simple  illustration 
may  be  useful  to  those  whose  mathematics  is 
rusty.  If  the  area  of  the  trachea  is  a  square 
inch,  the  alveolar  surface  would  be,  say,  150 
square  inches.  But,  in  fact,  the  rate  of  expan- 
sion is  far  greater  than  that. 

In  true  asthma  the  calibre  of  the  bronchial 
tubes  is  lessened,  either  by  contraction  of  their 
muscular  coats  or  by  swelling  of  the  mucous 
membrane  and  submucous  tissues.  At  the 
same  time  there  is  a  secretion  of  viscid  mucus 
which,  clinging  to  the  surface  and  being  raised 
from  it  to  some  extent  by  the  current  of  air, 
increases  the  obstruction. 

In  the  larynx  and  trachea — ^probably  in  the 
larger  bronchi  also — there  is  no  appreciable 
diminution  of  capacity. 

As  a  result  of  these  conditions  the  normal 
equilibrium  between  the  influx  and  efflux  of 
air  is  disturbed.  While  the  inspired  air  flows 
easily  from  the  narrow  apex  of  the  cone  into 
its  broad  base,  the  outflow  from  the  larger  into 
the  smaller  space  is  not  so  free.  This  begets  a 
tendency  to  the  accumulation  of  air  in  the 
alveolar  cavities. 

I  am  personally  persuaded  that  the  time- 
honoured  theory  of  the  production  of  asthma 
by  spasm  of  the  circular  muscular  fibres  of  the 
bronchial  tubes  is  not  correct ;  but  that  the 
expiratory  dyspnoea  results  from  a  vaso-motor 
aberration  involving  dilatation  of  the  blood- 
vessels of  the  mucous  membrane,  swelling  and 
diminution  or  even  obliteration  of  the  lumina 
of  the  tubes,  and  accumulation  of  viscid  mucus. 

Be  this  as  it  may,  we  have  two  pretty  definite 
indications  for  the  general  treatment  of  asth- 
ma. One  is  the  evident  necessity  of  some 
action  upon  the  nervous  system.  The  agents 
used  for  this  purpose  are  classed  under  the 
head  of  antispasmodics,  though  the  exact 
nature  of  their  action  is  not  thoroughly  under- 
stood, inasmuch  as  they  are  known  to  relieve 
abnormal  conditions  which  do  not  correspond 
to  our  ideas  of  spasm. 

It  is  quite  possible  that  the  vaso-motor 
changes,  some  of  which  are  characterized  by 
contraction  and  others  by  dilatation  of  the 
smaller  blood-vessels,  are  all  in  reality  due  to 
similar  reactive  changes  in  the  ganglion-cells, 
and  may  all  be  modified  or  controlled  by  agents 
which  inaugurate  the  activity  of  these  central 
nervous  elements.  There  appears  to  me  to  be 
no  valid  objection  to  the  theory  that  such 
drugs  as  diminish  the  constricting  operation 
of  certain  parts  of  the  vaso  -  motor  system 
may,  under  different  circumstances,  also  arrest 
the  dilating  function. 

The  second  indication  is  to  modify  in  some 
way  the  secretion  of  adhesive  mucus,  which 
has  in  all  probability  more  to  do  with  the 
causation  of  asthma  than  the  other  factors 
mentioned. 
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Antasthmatios,  then,  will  be  such  agents  as 
have  a  sedative  effect  on  the  vaso-motor  nerv- 
ous system,  and  such  as  have  the  power  of 
changing  the  secretion  of  viscid  mucus  into 
the  secretion  of  thin,  non-adhesive  mucus. 

Inasmuch  as  the  disturbance  may  be  second- 
ary, we  have  also  to  deal  with  a  third  problem 
— ^viz.,  that  of  ascertaining  and  removing  the 
cause  of  these  troubles. 

Most  of  the  cases  of  asthma  are  of  reflex 
origin.  The  primary  irritation  is  in  the  lungs 
themselves,  in  the  larynx,  in  the  naso- pharynx, 
in  the  nasal  passages,  in  the  tympanic  region, 
in  the  circulatory  apparatus,  or  in  the  digestive 
organs.  When  not  of  reflex  origin,  asthma  is 
almost  always  caused  either  by  a  neurotic 
condition  associated  with  epilepsy,  hysteria,  or 
some  other  grave  dyscrasia,  or  by  renal  disease. 

Though  the  list  of  causes  is  long,  the  dis- 
tinction is  seldom  difficult.  The  examination 
is  made  in  accordance  with  the  principles 
stated.  First,  is  it  a  case  of  asthma?  This  is 
easily  determined  by  ascertaining  that  the 
dyspncea  is  due  to  interference  mainly  with 
the  expiration ;  that  the  breathing  is  slow  as 
compared  with  the  intensity  of  the  dyspnma  ;  * 
that  there  are  sibilant  and  sonorous  rSles  in- 
dicative of  but  little  moisture ;  and  that  there 
is  no  evidence  of  disease  in  the  pulmonary 
parenchyma,  except,  it  may  be,  emphysema. 

This  being  determined,  an  investigation  of 
the  upper  air-passages,  inquiry  into  the  con- 
dition of  the  digestion,  and  a  careful  scrutiny 
of  the  personal  history  will  enable  one  to  state 
the  nature  of  the  case  with  much  certainty. 

In  cases  of  neurotic  inheritance  it  is  impor- 
tant to  search  for  a  zone,  as  the  neurologists 
say  of  epilepsy,  or  region  from  which  the  in- 
itial reflex  may  come. 

We  are  now  able  to  classify  the  antasthmatio 
resources  as  follows:  1.  Means  of  combating 
the  constitutional  predisposition.  3.  Means 
of  overcoming  the  (so-called)  spasmodic  con- 
dition. 3.  Whatever  will  do  away  with  the 
source  of  a  reflex  irritation. 

The  constitutional  predisposition  is,  as  the 
expression  indicates,  something  inherent  in 
the  individual  which  can  seldom  be  eradicated 
entirely,  but  must  be  combated,  as  I  have 
said. 

In  some  instances,  where  the  physician  has 
the  opportunity  of  beginning  his  treatment 
while  the  subject  is  still  young — in  infancy  or 
childhood — and  where,  as  the  confidential  and 
trusted  adviser  of  the  family,  he  is  able  to 
insist  on  a  rational  course  of  physical  educa- 
tion, it  is  possible  to  influence  the  development 
of  the  organism  in  such  a  manner  as  to  guide 
it  slowly  and  steadily  into  the  path  of  normal 
existence.  We  can  always  count  on  a  "  power 
which  makes  for  (physiological)  righteousness  " 
— viz.,  the  tendency  of  organized  bodies  to  grow 
toward  the  anatomical  and  physiological  type 
of  their  species,  and,  where  there  is  some  in- 
herited deviation  from  that  type,  we  may  by 


*  It  is  not  always  or  usually  slower  than  normal 
respiration,  as  might  be  inferred  from  the  statements 
of  some  anthors — e.  g.,  Riegel — but  it  is  much  slower 
than  would  be  expected  where  one  is  so  short  of 
breath.  This  is  always  the  case  in  labored  breathing. 


judicious  management  enable  the  individual 
organism  to  overcome  the  evil  tendency  and 
to  grow  toward  the  average  ancestral  form. 
This  is  quite  apparent  in  cases  of  genu  varum, 
in  which,  as  is  well  known,  careful  attention 
to  health  and  avoidance  of  undue  strain  on 
the  legs  are  usually  sufficient  to  enable  them, 
as  the  child  develops,  to  assume  the  normal 
structure.  Less  apparently,  but  no  less  cer- 
tainly, may  an  analogous  result  be  accom- 
plished in  dealing  with  congenital  or  early 
acquired  abnormities  of  the  nervous,  respira- 
tory, and  vascular  systems.  And  nowhere  is 
the  opportunity  of  the  family  physician  to  do 
good  more  evident,  or  the  result  of  his  efforts 
more  satisfactory,  than  in  this  particular  de- 
partment of  practice. 

The  scope  of  this  work  does  not  allow  me  to 
do  more  than  to  indicate  this  very  important 
division  of  the  therapeutics  of  asthma. 

The  remedial  agents  for  this  predisposition 
are,  aside  from  hygienic  measures,  tonics,  al- 
teratives, and  the  drugs  which  act  especially 
as  calmatives  and  roborants  of  the  nervous 
system. 

The  means  of  combating  the  so-called  spas- 
modic condition  are  physical  and  chemical. 

Physical  Means. — Regulation  of  tempera- 
ture is  one  of  the  most  important.  The  asth- 
matic, like  all  other  nervous  people,  is  very 
sensitive  to  changes  of  temperature.  His  room 
should  be  moderately  warm — should  have  a 
temperature  which  is  so  regulated  that  he  is 
not  conscious  of  any  sensation  of  heat  or  cold. 
Prom  60°  to  65°  F.  will  usually  answer.  The 
bedclothiug  should  be  very  light,  so  as  to  pre- 
clude any  feeling  of  oppression.  It  is  often 
better  to  have  him  wear  a  full  suit  of  light  un- 
derclothing,* to  which  I  have  frequently  and 
with  great  satisfaction  made  the  addition  of  a 
light  pair  of  socks  basted  on  to  the  drawers. 
This  allows  of  free  motion  without  danger 
from  uncovering  the  feet.  In  cool  weather  it 
is  better  to  have  a  fire  in  the  room  and  the 
windows  open  to  secure  free  ventilation. 

Another  physical  influence  of  great  value — 
one  which  I  have  not  seen  suggested  by  any 
author — is  elastic  compression  of  the  chest. 

For  this  purpose  I  use  a  Martin  pure  ruhber 
bandage,  applied  so  as  to  make  the  slightest 
pressure  compatible  with  its  retention.  In 
winding  it  about  the  chest  it  is  stretched  bare- 
ly enough  to  have  it  tighten  itself  and  cling 
to  the  surface.  This  will  assist  the  expira- 
tory efforts,  prevent  the  excessive  distention 
which  usually  occurs,  and  materially  lessen  the 
dyspnoea,  which  is  largely  due  to  inability  to 
expel  the  normal  amount  of  tidal  air.  It  should 
not  cause  distress — at  most  a  little  discomfort 
— and  should  be  used  at  first  for  five  or  ten 
minutes  every  hour.  If  well  borne  it  may  be 
kept  on  for  half  an  hour,  but  the  physician 

*  It  is  always  better  to  have  asthmatics,  as  well  as 
those  suffering  from  other  chronic  pulmonary  dis- 
eases, wear  light  underclothing.  They  always  per- 
si^ire  easily,  and  as  our  houses  are  almost  as  warm  in 
winter  as  in  summer,  heavy  underclothing  keeps  the 
skin  continually  moist  when  they  are  indoors,  and 
they  catch  cold  when  they  go  out.  It  is  better  to 
make  changes  in  the  outer  garments  to  suit  the  tem- 
perature of  the  air. 
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should  watch  it  himself  until  he  is  satisfied  as 
to  the  best  arrangement. 

A  similar  effect  may  be  obtained  by  causing 
the  patient  to  exhale  into  rarefied  air.  In  this 
operation  the  pressure  upon  the  surface  of  the 
body  is  greater  than  that  within  the  respira- 
tory passages,  and,  as  a  necessary  consequence 
of  this,  the  expulsion  of  air  from  the  bronchial 
tubes  is  more  easily  accomplished.  It  is  pos- 
sible, of  course,  by  this  measure  to  put  such  a 
suction  on  the  air  coutained  in  the  lungs  as  to 
draw  it  all  out,  and  produce  a  complete  col- 
lapse— a  return  to  the  foetal  condition. 

But,  unfortunately,  in  exhaling  into  a  cham- 
ber containing  rarefied  air,  the  air  in  the  re- 
spiratory passages  and  that  in  the  chamber  are 
mixed,  and  the  pressure  in  the  bronchi  and 
alveoli  sinks  until  it  is  the  same  as  that  in  the 
apparatus.  In  other  words,  it  acts  exactly  like 
a  cupping  glass,  and  if  not  managed  with  the 
greatest  skill  the  operation  involves  great  dan- 
ger of  haemorrhage. 

Electrical  stimulation  of  the  contractile  tis- 
sues is  not  feasible.  The  current  can  not  be 
applied  to  a  given  portion  of  the  nervous  tis- 
sues exclusive  of  all  the  other  portions.  The 
result  of  my  own  efforts  in  this  direction 
has  been  that  when  the  current  was  strong 
enough  to  have  an  appreciable  effect,  it  sus- 
pended respiration  entirely,  so  that  I  was 
abundantly  satisfied  with  the  resumption  of 
breathing  when  I  removed  the  electrodes, 
which  was  done  without  standing  on  the  order 
of  their  going. 

The  chemical  means  are  numerous,  and  some 
of  them  are  valuable.  They  may  be  divided 
into  two  classes :  1.  Those  which  act  immedi- 
ately and  are  used  to  break  up  a  paroxysm. 
2.  Those  which  are  slower  in  manifesting  their 
effect,  and  which  are  employed  between  the 
paroxysms,  their  use  being  continued  over  a 
long  space  of  time,  with  the  intent  of  overcom- 
ing the  conditions  which  constitute  the  predis- 
position. 

I  must,  at  the  beginning  of  the  discussion 
of  these  measures,  call  attention  to  the  fact, 
sometimes  overlooked  by  practitioners  in  their 
anxiety  to  relieve  the  sufferings  of  one  who  is 
evidently  in  the  most  dreadful  torture,  that 
asthma  is  essentially  a  chronic  disease — a 
chronic  neurosis — and  that  it,  like  all  diseases 
of  its  class,  presents  the  danger  of  the  forma- 
tion of  some  habit  of  inebriety. 

The  very  drugs  which  most  quickly  and  cer- 
tainly give  relief — viz.,  alcohol,  chloral,  and 
opium — are  the  most  deadly  of  narcotics,  ruin- 
ing the  health,  annihilating  the  moral  force, 
and  blasting  the  hopes  of  those  who  are  un- 
fortunate enough  to  fall  under  their  terrible 
influence. 

For  immediate  relief  the  following  remedies 
are  useful : 

Morphine. — The  hypodermic  injection  of 
morphine  will  seldom  or  never  fail  to  give  im- 
mediate relief,  sometimes  complete,  sometimes 
partial,  its  extent  depending  on  the  amount 
administered,  and  also  obviously  on  the  sus- 
ceptibility of  the  patient.  Morphine,  or  any 
opium  preparation,  may  be  given  by  the  stom- 
ach, and,  if  it  is  retained,  it  will  be  effectual, 


but  not  to  the  same  degree  as  when  it  is  in- 
jected hypodermically,  because  its  absorption 
is  gradual  and  it  does  not,  at  any  given  mo- 
ment, exert  the  same  intensity  of  action.  If 
the  absorption  is  very  slow,  the  effects,  while 
they  are  prolonged  over  a  greater  period  of 
time,  may  never  be  intense  enough  to  give  any 
notable  mitigation  of  the  suffering.  In  asthma, 
as  in  cases  of  severe  pain,  the  dose  of  morphine 
may  safely  be  made  rather  larger  than  under 
ordinary  circumstances. 

As  a  rule,  with  adults,  it  is  safe  to  begin 
with  10  minims  of  Magendie's  solution  (3 
grains  to  1  drachm  of  water).  This  should  be 
given  only  when  the  attack  is  very  severe, 
when  the  patient  has  not  previously  used  the 
drug,  so  as  to  be  in  danger  of  becoming  wed- 
ded to  its  use,  or  when  it  is  of  importance  on 
account  of  danger  from  exhaustion  or  of  the 
necessity  of  producing  a  strong  moral  effect, 
to  make  a  speedy  and  certain  impression  upon 
the  disease. 

If  the  urgency  is  not  great  it  is  better  to 
administer  the  opiate  by  the  stomach,  and  by 
all  means  to  keep  the  patient  in  ignorance  of 
the  nature  of  what  he  is  taking,  as  thereby  one 
retains  control  and  secures  the  sufferer  against 
the  danger  of  incurring  a  disease  far  worse  than 
asthma.  For  internal  administration  the  best 
opiates  are  codeine  (J  to  |  a  grain),  morphine  bi- 
meconate  (J  of  a  grain),  vinum  opii  (10  to  15  min- 
ims), acetum  opii  (5  to  10  minims),  and  Squibb's 
liquor  opii  compositus  (10  to  15  minims). 

The  strength  of  the  last-named  preparation 
is  about  the  same  as  that  of  laudanum  in  so 
far  as  it  is  an  opiate ;  but  the  chloroform  and 
ether  which  enter  into  its  composition  augment 
its  power  as  a  sedative  of  the  nervous  system. 
In  fact,  they  not  only  add  their  own  specific 
influence,  but,  by  their  quality  of  stimulants 
to  the  vascular  and  glandular  tissues  at  the 
point  of  contact,  they  facilitate,  or  rather  has- 
ten, the  absorption  of  the  substances  with  which 
they  are  combined. 

A  still  better  formula,  and  one  which  I  have 
used  in  many  cases  with  few  disappointments, 
is  the  following : 

5  Morphin.  sulphat gr.  j ; 

Spir.  ammon.  aromat ?  3  ij ; 

Spir.  chlorof  ormi f3j; 

Aqu» 3  V. 

M. 

A  drachm  of  this  mixture,  containing  J  of  a 
grain  of  morphine,  15  minims  of  aromatic 
spirit  of  ammonia,  and  7J  minims  of  spirit  of 
chloroform,  will  serve  to  relieve  the  dyspnoea 
in  most  cases,  at  least  to  the  extent  of  allow- 
ing the  patient  to  sleep,  and  to  sleep  quietly 
enough  to  get  considerable  rest.  Such  a  for- 
mula may  be  used  as  a  basis  upon  which  to 
construct  individual  prescriptions  to  meet  the 
requirements  of  particular  cases.  For  instance, 
if  the  mucous  secretion  of  the  bronchial  tubes 
is  particularly  adhesive,  the  addition  of  10  or 
15  grains  of  iodide  of  ammonium  to  the  ounce 
may  suffice  for  its  correction.  Or,  in  many 
cases,  especially  if  we  have  cause  to  suspect 
the  existence  of  an  excessive  susceptibility  to 
iodine,  5-,  or  even  lO-minim  doses  of  wine  of 


ANTASTHMATICS 


94 


antimony  will  be  still  better.  Or,  if  it  is  known 
or  suspected  that  the  patient  in  hand  is 
unduly  nauseated  by  morphine,  it  may  be 
replaced  by  codeine,  which,  while  equally 
effectual  in  its  proper  dose,  has  not  the  same 
tendency  to  produce  nausea.  The  spirit  of 
chloroform  also  may  sometimes  be  very  ad- 
vantageously replaced  by  Hoffmann's  anodyne 
(spiritus  CBtheris  composiius),  the  dose  of  which 
is  much  larger  and  the  taste  more  disagree- 
able, but  which  has  the  advantage  of  being 
safe  when  given  in  large  doses.  Our  original 
formula  is,  perhaps,  improved  by  being  put 
into  the  following  shape : 

3  Codein.  sulphat gr-  ij ; 

Vini  antimonii lU  xl ; 

Spir.  ammon.  aromat ^  ^  J  > 

Spir.  aether,  comp f  3  iv  -'''J ! 

Aq.  menthsB  pip ad  f  1  ij. 

M. 
The  dilution  of  the  ammonia  and  Hoffmann's 
anodyne  has  raised  the  dose  to  two  teaspoonf  uls 
instead  of  one.  It  is  scarcely  necessary  to  note 
that  there  must  be  further  dilution  at  the  time 
of  administration. 

Chloral  hydrate. — This  is  next  in  impor- 
tance to  morphine  as  a  means  of  prompt  relief 
in  violent  attacks  of  asthma.  We  can  not 
speak  too  frequently  or  too  earnestly  of  the 
paramount  necessity  of  extraordinary  caution 
in  the  administration  of  these  powerful  nar- 
cotics in  such  diseases  as  asthma,  which  involve 
the  cerebro-spinal  system  and  are  essentially 
chronic  in  their  course.  Every  physician  knows 
what  the  danger  is,  but  it  is,  nevertheless,  one 
of  those  dangers  which  come  to  be  underesti- 
mated if  one  has  been  so  fortunate  as  to  have 
escaped. 

Chloral  hydrate  is  very  speedy  in  its  action, 
and  seldom  fails  to  arrest  the  asthmatic  par- 
oxysm. The  dose  for  an  adult  whose  heart 
is  sound  is  15  or  30  grains.  For  children  the 
dose  may  be  large  in  proportion  to  their  ages. 
The  existence  of  cardiac  valvular  disease  is 
not  to  be  considered  prohibitory  of  the  thera- 
peutic use  of  chloral  hydrate  if  the  lesion  is 
moderate,  if  the  compensatory  hypertrophy  is 
sufficient  to  carry  on  the  circulatory  operations, 
and  if  the  subject  is  not  too  greatly  debilitated, 
particularly  as  regards  the  nervous  system. 

The  greatest  danger  from  the  use  of  chloral 
hydrate  is  that,  if  continued  for  too  long  a 
time,  it  induces  a  peculiar  cachectic  state, 
characterized  by  anasmia,  failure  of  digestion, 
chronic  gastric  or  gastro-intestinal  catarrh,  a 
pasty,  opaque  skin,  and  an  eruption  of  acne, 
pustular  and  tubercular,  accompanied  by  ocu- 
lar and  palpebral  conjunctivitis.  There  are 
besides  great  general  debility,  anorexia,  an- 
aphrodisia,  and  profound  psychical  depression. 
While  the  continuous  use  of  chloral  hydrate 
can  be  more  easily  and  safely  stopped  than  that 
of  opium,  chloral  is  more  serious  in  its  effects 
upon  the  organism,  and  should  never  be  used 
except  as  a  temporary  resource  in  very  severe 
attacks;  and,  if  possible,  the  patient  should  be 
kept  in  ignorance  of  the  nature  of  the  remedy.* 

♦  It  would  also  be  well  not  to  combine  it  with  celery 
to  mitigate  its  unpleasant  taste,  as  the  writer  knows 


The  dose  of  chloral  alone,  as  said  above,  is  20 
grains. 

It  is  often  better  to  divide  this  into  5-grain 
doses,  with  10  or  15  grains  of  bromide  of  po- 
tassium or  of  sodium,  and  give  this  every  hour 
in  solution  with  water  and  syrup  of  Tolu.  If 
further  means  of  disguising  the  taste  are  ad- 
visable, 10  or  20  drops  of  camphorated  tinc- 
ture of  opium  with  each  dose  will  be  found 
very  effectual. 

Sulphuric  ether  is  another  extremely  useful 
agent  for  the  immediate  control  of  an  asth- 
matic paroxysm.  It  may  be  given  in  ^-drachm 
to  drachm  doses  every  half  hour.  It  is  usually 
given  on  sugar,  and  washed  down  quickly  with 
water.  Its  volatilization  by  the  heat  of  the 
body  gives  rise  to  a  peculiar  sensation  of  dis- 
tention in  the  oesophagus,  but  that  soon  dis- 
appears. 

Spirit  of  chloroform  (spiritus  chloroformi, 
U.  S.  Ph.,  Br.  Ph.),  or  chloric  ether,  contains, 
according  to  the  U.  S.  Pharmacopoeia,  1  part 
of  chloroform  to  9  parts  of  alcohol,  and  is  of 
twice  the  strength  of  the  same  compound  in 
the  British  Pharmacopoeia.  It  mixes  very  well 
with  water,  and  the  addition  of  a  little  Tolu 
or  acacia  sufBcieutly  mollifies  its  irritating 
effects. 

The  irritation,  however,  subsides  very  quick- 
ly, leaving  only  an  agreeable  sensation  of 
warmth  diffused  through  the  precordial '  and 
epigastric  regions.  Spirit  of  cnloroform  has 
an  additional  advantage  in  its  power  to  pre- 
vent the  nauseating  effects  of  other  drugs. 
For  this  reason  it  may  at  times  be  advantage- 
ously combined  with  morphine  or  any  other 
opiate. 

Hoffmann's  anodyne,  compound  spirit  of 
ether,  is  similar  in  its  action  to  sulphuric  ether 
and  spirit  of  chloroform.  The  ethereal  oil 
which  it  contains,  in  the  proportion  of  3  per 
cent.,  probably  augments  its  calmative  influ- 
ence upon  the  nervous  system.  Unless  it  is 
combined  with  other  remedies  of  the  same 
class,  the  dose  for  an  adult  should  be  at  least 
a  drachm,  and  this  should  be  repeated  every 
hour  until  it  becomes  evident  either  that  it  is 
controlling  the  asthmatic  paroxysm  or  that  it 
is  ineffectual.  It  should  be  diluted  with  from 
five  to  ten  times  its  bulk  of  water. 

The  bromides  of  potassium,  sodium,  and  am- 
monium, while  not  so  rapid  in  their  action  as 
those  already  mentioned,  are  very  useful  as 
aids  in  subduing  the  asthmatic  paroxysm.  A 
large  proportion  of  the  cases  of  asthma  are  not 
so  severe  but  that  they  may  be  impressed  by 
these  agents  if  given  in  full  doses. 

The  bromides,  like  chloral,  if  given  for  too 
long  a  time,  produce  a  cachectic  condition  most 
painful  in  its  manifestations  and  deplorable  in 
its  results.  But  it  is  perfectly  safe  to  give  a 
few  large  doses  which  may  so  obtund  the  re- 
flex excitability  of  the  nervous  system  as  to 
terminate  the  attack  of  asthma  and  to  lessen 
the  chance  of  its  recurrence. 

The  bromides  are  especially  valuable  on  ae- 

of  at  least  one  proprietary  nostrum  which  is  flavoured 
with  celery,  and  there  might  be  a  suggestion  to  try 
some  such  miserable  thing. 
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count  of  the  peculiarity  that,  when  once  their 
influence  is  established,  the  induced  state  may 
be  kept  up  by  the  administration  of  compara- 
tively small  quantities,  which  may  be  con- 
tinued almost  indefinitely  if  there  is  no 
constitutional  abhorrence  of  the  drug.  They 
should,  however,  be  associated  with  some  tonic, 
such  as  strychnine,  iron,  or  arsenic,  to  assure 
the  safety  of  the  patient  from  the  dystrophia 
which  is  so  constant  a  result  of  their  adminis- 
tration. A  prescription  that  has  been  efBca- 
cious  in  quite  a  number  of  cases  is  about  as 
follows.  I  must,  however,  remind  the  reader 
that  the  formulas  given  in  this  article,  as  in  all 
the  others  furnished  by  me,  are  proposed  as 
bases  for  the  construction  of  prescriptions  to 
suit  individual  patients,  for  we  do  not  expect 
a  set  recipe  to  suit  all  cases  that  have  the 
same  name  applied  to  them.  Physiology  is 
not  so  exact  a  science  as  to  admit  of  that  kind 
of  prescribing : 

5  Codein gr.  iv ; 

Sodii  bromid 3  ij ; 

Tinct.  belladon f  3  iv ; 

Tinct.  nuc.  vomic f  3  iij ; 

Spir.  Eether.  comp. ...  ad  f  |  iij. 
M. 
S. :  A  teaspoonful  once  in  two  hours. 

If  the  dyspnoea  is  not  very  severe,  it  may 
not  be  necessary  to  use  any  more  potent  reme- 
dy than  this.  But,  in  order  to  inaugurate  the 
remedial  influence,  if  I  may  be  permitted  the 
expression,  one  should,  at  the  outset,  adminis- 
ter the  doses  very  frequently. 

Of  any  one  of  the  bromides,  20  grains  should 
be  given  at  least  every  two  hours,  or,  better 
still,  10  grains  every  hour,  for  six  or  eight 
hours,  after  which  the  frequency  may  be  less- 
ened one  half,  this  modus  continuing  for 
twenty-four  hours,  after  which  time  there  may 
be  a  reduction  of  the  dose  to  two  thirds  of  its 
original  size,  and,  if  the  symptoms  warrant  it, 
after  forty-eight  hours  more  there  may  be  a 
still  further  reduction.  I  am  convinced,  how- 
ever, that  it  is  better  to  give  smaller  doses  at 
more  frequent  intervals  than  larger  ones  with 
the  intervention  of  longer  periods.  This  plan 
commends  itself  for  three  reasons  :  In  the  first 
place,  it  has  been  testified  by  observers  of  great 
acuteness  and  clinical  skill  that  this  is  really 
true.  Secondly,  by  giving  10  grains  every 
hour  instead  of  30  grains  every  two  hours,  its 
influence  is  kept  at  a  degree  of  intensity  which 
fluctuates  less  than  under  the  other  system. 
Thirdly,  it  may  often  be  the  case  that  a  larger 
quantity  of  the  drug  may  be  used  in  a  given 
time. 

The  nauseating  expectorants — such  as  ipe- 
cacuanha, squill,  and  lobelia — are  useful  to 
some  extent,  but  are  too  depressing  and  de- 
range the  digestion. 

In  case  of  emergency,  other  drugs  not  being 
at  hand,  should  some  member  of  this  class  ap- 
pear to  be  indicated,  it  is  better  to  employ  the 
tartrate  of  antimony  and  potassium,  in  doses 
of  from  ^  to  ^  of  a  grain,  every  two  hours, 
and  its  efficacy  will  be  greatly  enhanced  by  the 
addition  of  a  minute  dose  of  calomel — e.g.,  ^g 
of  a  grain ;  a  small  dose  of  opium,  say  from 


to  i  a  grain ;  and  5  grains  of  sodium  bicar- 
bonate : 

3  Antim.  et  potass,  tart. ...  gr.  ij ; 

Hydrargyn  chlor.  mit. ...  gr.  j ; 

Pulv.  opii  gr.  ij-vj ; 

Sodii  bicarbonatis 3  jss. 

M.  et  in  chart.  No.  xx  div. 

One  of  these  powders  every  two  hours,  or 
perhaps  a  little  more  frequently  at  the  begin- 
ning, with  an  occasional  saline  if  necessary, 
will  often  give  more  brilliant  effects  than  some 
of  the  more  recent  and  extensively  advertised 
drugs. 

Quebracho  and  Grindelia  rohusta,  in  their 
fluid  extracts,  have  not  attained  the  reputa- 
tion which  was  expected  at  the  time  of  their 
introduction. 

The  nitrate  and  hydrochloride  ot pilocarpine, 
by  their  powerful  effect  upon  the  vascular  and 
glandular  systems,  are  sometimes  very  valuable 
aids  in  the  treatment  of  asthma.  But  the  un- 
certainty of  the  action  of  jaborandi  and  the 
salts  of  its  alkaloid,  pilocarpine,  makes  it  a 
very  disappointing  remedy. 

Amyl  nitrite  sometimes  gives  temporary  re- 
lief, which  is  very  pleasing  to  the  patient  be- 
cause of  its  rapidity.  But  it  is  uncertain,  very 
evanescent  in  its  action,  and  gives  rise  to  such 
disagreeable  sensations  in  the  head  that  it  at- 
tains to  no  popularity. 

Nitroglycerin,  in  doses  of  from  -^-^  to  jV  of 
a  grain,  acts  somewhat  more  steadily  than  the 
nitrite  of  amyl,  but  has  the  same  faults.  A 
solution  is  kept  in  the  larger  apothecaries' 
shops  of  1  part  of  nitroglycerin  in  99  parts  of 
alcohol.  It  is  known  as  glonoin.  The  dose  is 
1  or  2  drops.  These  drugs  are  usually  thought 
to  be  somewhat  dangerous,  but  I  have  not  been 
able  to  confirm  this  idea.  In  fact,  my  friend, 
Dr.  Edward  R.  Squibb,  the  great  chemical 
manufacturer,  has  related  to  me  an  exciting 
incident  in  which  a  large  bottle  of  amyl  nitrite 
standing  on  his  desk  was  upset  and  broken  and 
its  contents  were  instantly  diffused  in  all  di- 
rections. He  experienced  no  ill  effects  what- 
ever, nothing  more  than  the  usual  flushing  of 
the  skin  and  some  transient  vertigo. 

Iodide  of  ethyl,  inhaled  in  quantities  of  from 
5  to  10  drops,  or  even  more,  brings  prompt 
relief  to  some,  though  the  relief  is  not  very 
enduring.  It  is,  however,  quite  agreeable,  and 
is  often  of  great  value  in  heading  off  an  at- 
tack. 

Inhalation  of  Oxygen. — This  is  a  method 
mentioned  only  to  condemn  it.  Oxygen  has 
been  thoroughly  investigated  and  has  been  as 
thoroughly  condemned  or  has  found  as  few 
supporters  as  any  agent  ever  recommended  for 
the  treatment  of  asthma. 

As  was  stated  at  the  beginning  of  this  arti- 
cle, asthma  is  not  characterized  by  a  diminu- 
tion of  the  respiratory  area,  excepting  only  in 
so  far  as  the  viscid  mucus  is  concerned.  The 
inspired  air,  in  ordinary  breathing,  loses  only 
5  per  cent,  of  its  oxygen,  and  its  detention  in 
the  bronchial  tubes  simply  gives  time  for  a 
greater  diffusion  to  take  place.  The  cyanosis 
is  due  to  failure  of  blood  to  pass  through  the 
pulmonary  capillaries  with  sufficient  rapidity. 
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Corp.pressed  air,  while  favouring  diffusion, 
distends  the  lungs.  Besides,  it  requires  too 
much  apparatus,  and  may  do  harm  unless  the 
practitioner  has  very  carefully  studied  the 
physical  relations  involved.  Even  so  good  a 
man  as  the  late  Dr.  Geddings,  writing  in  Pep- 
per's System,  speaks  so  loosely  about  Walden- 
burg's  portable  apparatus  and  the  pneumatic 
cabinet,  meaning  apparently  by  the  latter  the 
cabinet  of  Dr.  Williams,  that  one  not  familiar 
with  these  devices  might  be  led  into  dangerous 
error  by  his  remarks.  Between  the  pressure 
change  in  Williams's  instrument  and  that  in  the 
older  cabinets  there  is  a  difference  equal  to 
1  to  240. 

Alkalies. — Whoever  has  acquired  much  ex- 
perience in  the  treatment  of  asthma  must  have 
noticed  that  the  paroxysms  are  associated 
almost  invariably  with  a  vitiated  urinary  se- 
cretion, characterized  by  great  concentration, 
hyperacidity,  and  the  presence  of  both  urates 
and  phosphates  in  exceptionally  large  quanti- 
ties. Calcium  oxalate  is  also  found  in  many 
cases  in  such  abundance  that  the  crystals  are 
encountered  in  large  numbers  in  every  micro- 
scopic field.  Indeed,  cases  are  met  with  which 
defy  all  our  efforts  until  we  take  measures  to 
relieve  this  hyperacidity,  which,  as  we  know,  is 
not  coniined  to  the  urine,  but  is  a  constitu- 
tional condition. 

I  have  succeeded  in  relieving,  and  finally 
practically  curing  one  of  the  worst  cases  of 
asthma  that  I  have  ever  seen.  But  no  prog- 
ress whatever  was  made  until  I  finally  thought 
it  worth  while  to  try  the  alkaline  treatment  for 
rheumatism,  and  the  paroxysm  was  almost 
gone  by  the  time  the  urine  had  become  con- 
tinuously alkaline.  The  most  feasible  course 
is  to  provide  the  patient  with  some  blue  litmus 
paper  and  direct  him  to  test  it  at  every  evacu- 
ation of  the  bladder.  The  bits  of  paper  should 
be  saved  on  a  card,  with  the  time  of  the  test 
noted,  so  that  the  physician  can  trace  the 
course  of  the  reaction.  As  a  rule,  the  urine 
should  be  rendered  contiyiuously  alkaline,  i.  e., 
the  paper  should  be  unchanged — blue  at  every 
urination.  When  this  is  accomplished  it  will 
be  found  in  almost  all  cases  that  the  dyspnoea 
is  greatly  reduced  or  even  absent,  while  the 
bronchial  mucus  has  become  quite  liquid  and 
easily  expelled  by  the  cough. 

Remedies  for  the  Co7istitutional  Predisposi- 
tion.— 1.  Such  systematic  and  properly  selected 
and  supervised  exercise  as  can  be  expected  to 
bring  the  vital  organs  to  their  proper  degree 
of  functional  activity. 

3.  Hydrotherapeutic  Measures. — It  is  not  safe 
to  bring  these  into  the  treatment  unless  the 
physician  himself  has  considerable  practical 
knowledge  of  the  subject,  and  is  satisfied  that 
the  directions  will  be  properly  executed. 

Diet. — This  is  a  very  important  means  of  in- 
fluencing the  constitutional  condition  of  the 
patient.  It  is  especially  valuable  in  those  not 
yet  matured,  say  under  thirty  years  old.  After 
that  period  it  is  still  capable  of  rendering  great 
assistance,  although  its  regulation  as  to  quality, 
quantity,  and  ingestion  is  much  more  diflSoult 
than  with  the  younger  subjects.  In  the  latter, 
success  or  failure  in  attaining  results  rests 


upon  the  respective  moral  qualities  of  parent 
and  child,  and  upon  the  family  discipline. 

If  the  evidence  makes  the  prospect  of  the 
carrying  out  of  the  details  of  our  instructions 
doubtful,  it  is  far  better  to  make  no  attempt 
in  that  direction. 

Climatic  Bifluenees. — These  consist  in  the 
general  changes  in  the  organic  functions  which 
frequently  result  from  change  of  residence; 
local  modifications  in  the  breathing  apparatus 
by  change  of  locality — e.  g.,  from  coast  to  in- 
terior, from  one  altitude  to  another,  from  a 
cold  to  a  warm  or  torrid  region,  etc.,  and  the 
remarkable  impressions  which  at  times  are 
made  upon  the  nervous  system  by  very  decided 
changes  in  altitude,  in  atmospheric  pressure, 
and  in  relative  humidity ;  the  character  of  the 
soil ;  the  prevalence  of  certain  winds ;  the  di- 
urnal, menstrual,  and  annual  variations  of 
temperature.  As  a  rule,  slight  altitudes  or 
sea-level  positions,  moderate  variability  of 
temperature,  and  a  moderate  but  well-marked 
changeableness  of  the  relative  humidity  are 
most  favourable  to  nervous  stability.  The 
coast,  also,  is,  with  the  average  constitution, 
better  than  inland  regions. 

Habits  of  Life. — This  is  the  most  important 
item  on  this  list,  excepting  altitude.  Great 
altitudes  are  well  known  to  have  certain  evil 
effects  on  the  nervous  system  which  I  can 
not  here  explain.  But  the  mode  of  life,  social 
and  domestic,  the  occupation  of  the  individual, 
and  the  habits,  as  the  word  is  generally  under- 
stood, have  a  most  important  influence  on  the 
existence  or  non-existence  of  the  physiological 
deviations  which  predispose  to  asthma. 

This  is  as  true  of  children  as  of  adults,  for 
children  also  have  their  bad  habits,  which  are, 
at  times,  fully  as  injurious  as  those  of  their 
elders. 

The  two  most  important  classes  of  bad 
habits  are  those  which  injure  the  respiratory 
tract  and  those  which  injure  the  nervous  sys- 
tem. The  physician  who  attends  the  case  is 
the  one  best  qualified  to  give  the  directions  in 
all  these  matters,  but  they  should  be  explicit 
and  should  be  written  down.  It  is  a  fact  that 
directions  which  are  written  or  printed  are 
much  more  likely  to  be  observed — ten  times 
as  much  so  as  verbal  instructions. 

Medicinal  Agents. — The  medicinal  agents 
which  may  be  considered  useful  in  combating 
the  pathological  states  or  conditions  that  pre- 
dispose to  asthma  are  not  numerous  if  we 
limit  our  enumeration  to  those  whose  utility 
is  established  or,  at  least,  acknowledged  by  so 
many  as  to  give  them  a  strong  claim  on  clin- 
icians for  further  trial. 

Arsenic— This  is  used  in  most  of  its  official 
forms,  some  alleging  a  higher  degree  of  effi- 
ciency for  one,  some  for  another.  Probably 
the  different  compounds,  both  chemical  and 
pharmaceutical,  act  differently  upon  different 
individuals.  It  is,  again,  not  at  all  improbable 
that  such  other  important  modifications  of  en- 
vironment as  are  produced  by  climate,  mode  of 
life,  endemic  diseases,  etc.,  influence  the  ac- 
tion of  these  compounds,  sometimes  favour- 
ably toward  one,  and  again  toward  another. 
Age,  sex,  and  hereditary  and  acquired  traits 
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may  all  have  their  influence.  Even  the  skill 
which  an  individual  physician  acquires  in  the 
management  of  a  particular  drug  is  well 
known  to  have  the  effect  of  making  him  more 
successful  with  it  than  another  practitioner, 
who,  however,  obtains  equally  good  results 
from  the  use  of  some  other.  1  shall  not,  there- 
fore, attempt  any  analysis  of  reports,  but  name 
the  drugs  and,  if  necessary,  state  my  own  views 
in  regard  to  their  respective  merits. 

Liquor  potassii  arsenitis  (Fowler's  solution). 
— This  seems  to  me  to  be  the  best  of  all  the 
preparations  of  arsenic  for  the  purpose  of 
modifying,  by  prolonged  use,  the  nutrition  of 
the  cerebro -spinal  nervous  system,  the  vaso- 
motor mechanism,  and  the  splanchnic  ganglia 
and  plexuses.  Fowler's  solution  has  a  great 
advantage  in  the  fact  that  it  has  been  well 
known  and  extensively  used  by  the  profession 
for  so  many  years  that  its  therapeutic  effects 
are  very  thoroughly  understood. 

ArseidoiiS  acid  is,  therapeutically,  about  the 
equivalent  of  Fowler's  solution,  but  is  not  so 
eligible  for  administration,  particularly  to 
children.  It  does  not  enter  well  into  liquid 
preparations,  and,  as  the  dose  for  a  child  be- 
tween five  and  ten  years  old  is  only  from  y^^ 
to  T^  ot  a  grain,  there  is  great  uncertainty — 
unless  we  are  sure  of  the  apothecary's  skill  and 
conscientiousness — as  to  whether  the  drug  is 
so  equally  distributed  in  powders  or  a  pill 
mass  as  to  be  present  in  exactly  the  same 
quantity  in  each  dose.  Fowler's  solution,  on' 
the  other  hand,  having  a  potency  equivalent 
to  1  per  cent,  of  arsenious  acid,  is  easily  and 
safely  dispensed  in  very  minute  doses.  It  is 
not,  in  the  opinion  of  the  writer,  proper  to 
prescribe  this  powerful  solution  en  masse,  and 
allow  the  patient  or  anybody  else  to  drop  it 
from  a  bottle.  Bottles  of  Fowler's  solution, 
tincture  of  aconite,  etc.,  should  never  be  in  the 
hands  of  non-professional  persons. 

Bromide  of  arsenic. — This  preparation  has 
no  demonstrated  advantages  over  those  already 
named ;  certainly  it  is  not  so  useful  as  they  are 
for  our  present  purpose.  It  deliquesces,  and, 
when  dissolved  in  water,  it  decomposes  with 
the  formation  of  an  oxide  of  arsenic  (AsjOa). 

Chloride  of  arsenic. — This  compound  is 
chemically  entirely  analogous  to  the  bromide. 
There  are  solutions  of  both  of  them,  now  offi- 
cial, which  have  the  same  strength  (1  to  100) 
as  that  of  Fowler's  solution,  but  neither  of 
which  is  constituted  as  its  name  implies,  for 
both  the  chloride  and  the  bromide  are  decom- 
posed by  water.    They  have  no  advantages. 

Donovan's  solution  (the  liquor  arsenici  et 
hydrargyri  iodidi)  is  better  by  far  than  the 
two  last  named.  It  is  more  of  a  tonic  than 
the  others  are,  and  more  useful  on  account 
of  the  mercury,  which  acts  well  on  the  gland- 
ular apparatus  and  is  4n  alterative  of  much 
value. 

Potassium  iodide. — This  is  a  remedy  which 
is,  for  the  prompt  reUef  which  it  gives,  even  to 
the  extent  of  arresting  prolonged  paroxysms — 
i.  e.,  when  they  last  twenty-four  hours,  and 
after  a  few  days  of  preventing  their  recur- 
rence, sometimes  even  forbidding  the  occur- 
rence of  a  second  attack  after  the  one  which 
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suggests  its  exhibition — the  most  useful  of  all 
our  therapeutic  resources  in  asthma. 

There  are  few  physicians  who  would  not,  if 
given  their  choice  of  but  one  remedy  for  asth- 
ma, select  potassium  iodide. 

The  dose  is  5  grains  every  two  or  three 
hours,  increased  slowly  to  10  grains  at  the 
same  intervals.  Its  combination  with  potas- 
sium bromide  often  increases  its  efficacy,  but 
the  bromide  should  not  be  used  for  more  than 
two  or  three  days — certainly  not  more  than  a 
week. 

Sodium  iodide  is  almost  as  good  as  potassium 
iodide,  and  may  be  combined  with  sodium  bro- 
mide and  with  sodium  bicarbonate,  especially 
where  acidity  prevails. 

Oil  of  pine  needles,  or  pine  leaves  {oleum 
pini  foliorum). — This  preparation  has  not  had 
a  very  extensive  use  hitherto,  but  my  friend 
Dr.  W.  E.  Griffiths  reports  personally  the  most 
gratifying  results  from  its  administration  in 
doses  of  from  4  to  6  drops  every  three  hours. 
He  gives  it  on  sugar.  The  relief — which  comes 
after  a  few  doses,  and  culminates,  in  a  few  days, 
in  the  disappearance  of  all  signs  of  the  disease 
— is  probably  caused  by  its  action  on  the  gland- 
ular apparatus  of  the  respiratory  tract  and  di- 
gestive system. 

Terebene  is  quite  similar  in  its  action  to  the 
pine-needle  oil.  The  dose  is  the  same,  or  a 
trifle  larger,  and  it  is  administered  in  the  same 
way. 

Tonics  of  all  kinds  are  useful  adjuncts  in 
the  treatment  of  the  predisposition  to  asthma. 
The  selection  of  the  best  one  for  use  in  a  given 
case  must  be  determined  by  the  one  who  has 
the  patient  under  his  care.  It  is,  of  course, 
necessary,  in  order  to  get  the  best  results,  to 
change  the  tonic  occasionally. 

The  remedies  mentioned  above  apply  to  the 
treatment  of  those  who  are  under  the  influence 
of  predisposing  causes. 

Benjamin  F.  Westbeook. 

ANTATBOFHICS  are  medicines  and  arti- 
cles of  food  that  are  supposed  to  be  efficacious 
in  promoting  nutrition,  such  as  cod-liver  oil. 
They  include  some  of  the  reconstituents,  such 
as  calcium  phosphate  and  iron. 

ANTEMETICS,  or  gastric  sedatives,  are 
those  procedures  and  drugs  by  which  vomiting 
is  prevented  or  combated.  The  means  employed 
to  relieve  vomiting  are  exceedingly  numerous, 
and  especially  in  those  obstinate  conditions,  the 
vomiting  of  seasickness  and  the  vomiting  of 
pregnancy,  the  vast  number  of  drugs  and  pro- 
cedures which  have  been  employed  testifles  to 
the  uncertain  action  of  antemetics  as  a  class. 
Yet,  while  there  is  no  drug  or  procedure  which 
will  in  every  case  give  relief,  and  therefore 
there  is  no  specific  for  vomiting,  there  are 
many  remedies  which,  used  with  judgment 
and  discrimination,  are  highly  efficacious  as 
gastric  sedatives. 

Antemetics  may  be  held  to  act  either  by  a 
quieting  action  upon  the  vomiting  centre,  in 
which  case  they  are  said  to  act  as  general  ant- 
emetics, this  class  including  quiet,  posture, 
opium,  morphine,  bromides,  hydrocyanic  acid, 
and  possibly  creosote ;  or  by  a  sedative  power 
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exerted  upon  the  gastric  mucosa,  in  which  case 
they  are  referred  to  as  local  antemeiics  and 
include  a  vast  number  of  drugs  and  foods, 
among  them  peptonized  millf ,  allcalies,  cocaine, 
iodine,  calomel,  cerium  oxalate,  carbolic  acid, 
ipecac,  and  alcohol. 

A  consideration  of  the  means  used  to  check 
vomiting  requires  much  more  than  a  mere 
study  of  the  antemetio  drugs,  and  in  rest,  pos- 
ture, food,  and  counter-irritants  we  find  means 
of  the  greatest  importance  and  usefulness. 

Posture  is  indeed  invaluable  in  checking 
vomiting,  and  often  will  alone  suffice  to  ac- 
complish that  end,  and,  even  if  it  is  not  efficient 
to  that  degree,  yet  as  an  adjuvant  to  other 
treatment  it  is  of  the  greatest  service.  The 
patient  should  be  placed  in  the  horizontal  pos- 
ture and  upon  his  back,  and,  that  his  comfort 
may  be  the  greater,  in  all  conditions  associated 
with  nausea  and  depression  his  clothing  should 
be  loose  and  light.  The  room  should  be  kept 
cool  and  the  air  pure,  for  heated  and  impure 
air  provokes  nausea. 

Quiet,  too,  should  be  insisted  upon  not  only 
on  the  part  of  the  patient,  but  in  the  room 
generally,  and  especially  is  this  true  in  the 
vomiting  of  nervous  origin  and  in  neurotic 
subjects.  A  darkened  room  will  act  like  quiet 
in  diminishing  nervous  excitement,  and  so  de- 
creasing the  tendency  to  emesis. 

External  applications  are  often  of  great 
value  in  preventing  and  checking  vomiting, 
and  of  these  none  is  so  reliable  and  effectual  as 
a  mustard  plaster.  This,  if  applied  to  the  epi- 
gastrium and  kept  there  as  long  as  practicable, 
will  often  succeed  in  allaying  nausea  and  vomit- 
ing without  the  employment  of  other  means. 
The  strength  of  the  mustard  plaster  must  de- 
pend upon  the  activity  and  violence  of  the  gas- 
tric symptoms  ;  one  made  in  the  proportion  of 
1  part  of  mustard  to  4  parts  of  flour  is  usually 
regarded  as  the  extreme  of  strength,  while 
those  of  less  strength  (even  1  to  10)  are  often 
effective  in  less  active  disturbance,  and  have 
the  advantage  of  more  prolonged  action,  since 
they  may  longer  be  retained  in  position.  The 
ice-bag  may  be  applied  to  check  vomiting, 
either  to  the  nape  of  the  neck,  to  the  lumbar 
region,  or  to  the  epigastrium.  Though  it  has 
its  advocates,  it  is  but  slightly  effective,  save 
in  the  vomiting  associated  with  hysteria,  and 
in  no  way  generally  to  be  compared  with  the 
mustard  paste  in  effectiveness. 

Emetics  are  often  decidedly  indicated  in  nau- 
sea and  vomiting,  and,  though  themselves  pro- 
ducing vomiting,  it  is  true,  yet  they  act  as 
antemetics  by  removing  from  the  stomach  those 
undigested  substances  which  are  frequently  the 
cause  of  the  disturbance,  and  thus  directly 
promote  gastric  quiet.  Thus,  in  the  nausea 
and  vomiting  which  often  follow  the  eating 
6f  indigestible  food  the  administration  of  zinc 
sulphate,  copper  sulphate,  or  ipecac,  or,  if 
haste  is  an  object,  tne  subcutaneous  admin- 
istration of  apomorphine,  will  act  most  effi- 
ciently to  relieve.  Of  similar  action  and  even 
greater  effectiveness  is  lavage. 

Though  in  the  vomiting  of  acute  gastric  in- 
flammation (where  from  the  brevity  of  the  at- 
tack starvation  is  scarcely  possible)  it  is  wiser 


to  withhold  all  food  and  to  restrict  the  amount 
of  drink  so  far  as  is  possible,  limiting  it  to 
small  quantities  of  cracked  ice  or  extremely 
cold  water,  especially  carbonated  water,  taken 
in  small  amount ;  yet  there  are  many  conditions 
in  which  food  must  be  given  notwithstanding 
the  vomiting,  and  in  some  of  the  modifications 
of  milk  and  in  the  use  of  milk  as  a  vehicle  for 
antemetic  drugs  we  have  valuable  means  of 
treating  vomiting.  In  all  cases  where  milk  is 
thus  given  it  is,  however,  to  be  administered  at 
first  in  small  doses,  usually  of  aboiit  1  drachm, 
and  only  with  the  improvement  in  the  patient's 
condition  is  the  amount  to  be  increased. 

Peptonized  milk  may  be  given  in  such  con- 
ditions, and  is  often  well  borne,  but  it  must 
not  be  forgotten  that,  if  the  peptonizing  pro- 
cess has  been  carried  to  completeness,  or  even 
to  a  considerable  extent,  a  bitter  taste  is  ac- 
quired by  the  milk  which  in  itself  may  be  suf- 
ficient to  cause  vomiting.  Peptonized  foods 
other  than  milk,  too,  may  be  given,  such  as 
gruels,  soups,  etc.,  but  they  are  neither  so  nu- 
tritious nor  so  effective  as  milk,  and  are  only 
indicated  where  variety  is  an  object,  and  there- 
fore not  in  vomiting  of  limited  duration.  Milk, 
indeed,  may  be  given  in  its  natural  state  if  the 
attack  is  not  severe  and  if  the  milk  is  exceed- 
ingly cold.  Taken  in  small  quantities,  it  will 
often  be  well  borne.  A  mixture  of  milk  and 
Vichy  water  is  yet  better  borne,  for,  in  addi- 
tion to  the  dilution  of  the  milk,  there  is  the 
antemetic  action  of  the  carbonic  acid  contained 
in  the  effervescent  water. 

Milk  may  be  given  containing  lime  water  in 
quantity  varying  from  one  eighth  the  amount 
of  milk  to  an  equal  quantity,  and  this  is  often 
better  borne  than  any  other  food,  the  effect 
being  due  not  only  to  the  dilution  of  the  milk, 
but  to  the  sedative  properties  of  the  alkali. 

One  of  the  most  effective  ways  of  giving 
milk  in  cases  of  this  kind  is  to  add  to  each 
glass  of  milk  5  grains  of  cerium  oxalate  and  10 
grains  of  sodium  bicarbonate.  This,  given  in 
small  doses,  as  above  described,  is  one  of  the 
most  trustworthy  and  effective  measures  in 
such  oases,  the  cerium  oxalate  and  the  bicar- 
bonate of  sodium  exerting  marked  power  as 
antemetics. 

The  fermented  milks — koumiss,  matzoon,  and 
kephir — are  excellent  antemetic  foods  in  cer- 
tain cases,  though  by  no  means  always  well 
borne.  They  are  usually  not  liked  by  patients 
at  first,  but  with  a  little  use  they  are  generally 
tolerated,  and  often  exceedingly  well  liked,  the 
preference  of  some  patients  being  for  koumiss, 
and  that  of  others  for  matzoon.  Kephir,  though 
an  excellent  preparation,  is  comparatively  sel- 
dom used.  The  antemetic  properties  of  these 
fermented  milks  lie  in  the  alcohol  they  contain 
as  well  as  in  the  carbonic  acid,  and  as  controll- 
ers of  vomiting  they  may  be  compared  to  cham- 
pagne, over  which  they  have  the  additional 
advantage  of  possessing  the  food  value  of 
milk. 

In  considering  the  antemetic  drugs,  no  sat- 
isfactory order  or  classification  is  possible,  and 
in  properties  as  well  as  effectiveness  they  mani- 
fest the  greatest  variations. 

Carbonic-acid  gas,  as  administered  in  car- 
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bonated  waters,  is  in  some  cases  effective  the 
water  being  given  in  small  amounts  and  as 
cold  as  possible. 

Alcohol  may  be  efficient,  and,  given  in  the 
form  of  iced  champagne,  is  doubly  so  from  the 
presence  of  the  carbonic-acid  gas.  The  cham- 
pagne should,  however,  invariably  be  "  dry  "  ; 
sweet  wines  but  increase  the  vomiting.  Thus 
employed,  champagne  is  specially  indicated  in 
the  vomiting  of  seasickness  and  acute  febrile 
disease. 

Chloroform,  in  doses  of  from  1  to  2  drops  in 
water,  will  at  times  relieve,  and  in  seasickness 
it  is  thought  to  have  a  special  value.  This  is, 
however,  to  be  doubted,  like  the  efficacy  of  al- 
most all  remedies  recommended  for  this  obsti- 
nate and  defiant  affection. 

Ether,  too,  may  be  employed  in  small  doses, 
and  acts  presumably  by  a  stimulant  effect  upon 
the  gastric  mucous  membrane  when  it  is  in  an 
atonic  condition.  It  is  at  times  serviceable, 
but  generally  not  to  be  depended  on. 

Opium  may  be  given  to  relieve  nausea  and 
vomiting,  and  exerts  this  power  by  a  quieting 
influence  upon  the  vomiting  centre,  a  fact 
which  renders  it  possible  to  administer  it  by 
the  rectum  as  well  as  by  the  mouth.  Indeed, 
in  this  respect  opium  has  a  marked  advantage 
over  the  majority  of  antemetics,  since  when  it 
is  thus  administered  there  is  no  necessity  of 
disturbing  a  stomach  already  too  much  dis- 
turbed. Opium  as  such,  though  anteraetic  at 
first,  often  seems  to  be  productive  subsequently 
of  nausea,  and  even  vomiting,  conditions  which 
are  less  frequently  seen  if  morphine  is  the  form 
of  opiate  used,  and  particularly  if  it  is  given 
hypodermically,  but  which  even  then  are  by  no 
means  of  very  uncommon  occurrence. 

The  hromides  are  at  times  exceedingly  useful 
in  relieving  the  vomiting  due  to  cerebral  disease 
or  that  resulting  from  a  reflex  cause,  as  well 
as  from  neurotic  disturbances  in  general.  For 
seasickness,  too,  they  have  been  much  em- 
ployed as  prophylactics,  considerable  doses  of 
a  bromide  being  given  for  about  two  days  pre- 
ceding the  day  of  sailing,  under  the  impression 
that  this  would  diminish  the  nervous  irritabil- 
ity upon  which  seasickness  was  supposed  to 
depend.  Though  by  many  the  bromides  have 
been  thought  effective  when  so  used,  they  are 
utterly  untrustworthy,  and  quite  as  likely  to 
cause  digestive  disturbance  as  to  prevent  it. 
The  recently  introduced  strontium  bromide  is 
thought  to  be  more  effective  than  the  other 
bromides  as  an  antemetic,  and  certainly  does 
appear  to  act  well  in  vomiting  of  nervous  ori- 
gin, though  its  use  has  not  yet  been  sufficient  to 
enable  us  to  consider  its  value  fully  determined. 

Chloral  hydrate  has  been  used  in  cases  simi- 
lar to  those  in  which  the  bromides  are  used, 
but  generally  its  effectiveness  is  not  great. 

As  ipecac  in  large  doses  is  emetic,  so  in  small 
doses  is  it  antemetic ;  for,  in  vomiting  due  to 
nervous  disturbance,  and  particularly  in  that 
obstinate  condition  the  vomiting  of  pregna/ncy, 
the  administration  of  drop  doses  of  wine  of 
ipecac  will  at  times  be  exceedingly  efficient. 

Arsenic  is  often  serviceable  in  vomiting, 
especially  when  due  to  gastric  irritation  and 
gastric  ulcer.    It  is  preferably  given  in  the 


form  of  Fowler's  solution,  in  doses  of  -J-  a  minim 
or  1  minim,  in  water. 

Tincture  of  iodine,  in  minute  doses,  may  be 
tried,  and  will  at  times  work  well.  In  the 
vomiting  of  pregnancy,  where  drug  after  drug 
is  tried  and  discarded,  it  will  sometimes  act 
when  all  others  have  failed. 

Dilute  hydrocyanic  acid  is  a  gastric  seda- 
tive of  considerable  value,  its  antemetic  power 
being  exerted  especially  in  vomiting  of  nervous 
origin. 

Calomel  will  often  relieve  gastric  irritability, 
if  given  in  small  and  repeated  doses,  and  partic- 
ularly when  the  irritability  is  associated  with 
intestinal  disturbance.  In  all  such  cases,  un- 
less purgation  is  specially  contra-indicated, 
calomel  should  be  tried,  and  it  will  generally 
be  of  service. 

Bismuth  subnitrate  is  efficient  in  some  cases, 
especially  where  gastric  irritation  or  inflam- 
mation is  present. 

The  alkalies  are  generally  more  valuable  in 
vomiting  associated  with  hyperacidity,  decom- 
position, and  fermentation,  and  in  such  cases 
sodium  bicarbonate  or  lime  water  may  be  given 
in  milk,  or  magnesia  may  be  employed. 

Cerium  oxalate  is  generally  very  efficient  in 
gastric  disturbance  and  ranks  high  among  ant- 
emetics. The  usual  method  of  administration 
has  already  been  described. 

Sulphonal  may  be  used  to  check  vomiting, 
and  seems  at  times  of  some  value.  The  usual 
method  of  administration  is  by  the  addition  of 
from  3  to  5  grains  of  sulphonal  to  a  glass  of 
milk  and  the  giving  of  the  milk  as  is  done 
when  it  is  associated  with  cerium  oxalate. 

Pepsin  and  ingluvin  are  at  times  given  as 
antemetics,  but  they  are  of  comparatively  little 
value. 

Cocaine  is  very  effective  in  vomiting,  acting 
locally  upon  the  gastric  mucosa  to  diminish 
its  excitability.  Its  dose  for  such  purpose  is 
usually  tV  of  a  grain.  Though  this  dose  is 
minute,  the  peculiar  susceptibility  of  many 
persons  to  cocaine  must  not  be  forgotten. 

Carbolic  acid  is  often  valuable  as  a  gastric 
sedative,  acting  partly  to  diminish  the  irritabil- 
ity of  the  gastric  nerves  and  partly  as  an  anti- 
septic, and,  though  creosote  has  been  thought 
to  have  some  effect  in  quieting  the  vomiting 
centre,  or,  in  other  words,  to  act  as  a  general 
antemetic,  it  is  probable  that  its  efficiency  is 
due  to  an  action  similar  to  that  of  carbolic  acid. 

In  some  few  cases  where  other  drugs  have 
failed  atropine  or  belladonna  will  be  efficient, 
but  they  are  scarcely  to  be  used  save  as  sub- 
stitutes, other  drugs  being  generally  more  re- 
liable. 

In  the  vomiting  of  chronic  gastric  disease 
astringents  are  sometimes  of  service,  especially 
small  doses  of  alum  or  of  nitrate  of  silver. 

Nux  vomica,  in  small  doses,  too,  will  fre- 
quently be  of  benefit  in  the  vomiting  associated 
with  gastric  atony. 

Seasickness  has  been  attacked  by  so  great  a 
variety  of  drugs  and  with  such  poor  success 
that  it  seems  hardly  necessary  to  speak  of 
drugs  so  used,  but  among  them  amyl  nitrite 
and  nitroglycerin  have  in  some  cases  been 
thought  beneficial. 
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[In  the  Lancet  for  April  21,  1894,  Dr.  M. 
Charteris,  of  the  University  of  Glasgow,  gives 
extracts  from  reports  made  to  him  by  thirty 
ship  surgeons  as  to  the  utility  of  "  chlorobrom  " 
as  a  remedy  for  seasickness.  He  summarizes 
as  follows :  "  1.  In  long  sea  voyages  no  prophy- 
lactic benefit  can  be  secured  by  the  use  of 
chlorobrom  unless  for  two  nights  before  em- 
barkatioa  the  passenger  pays  due  attention  to 
the  stomach  and  bowels  by  taking  a  oholagogue 
pill.  Further,  in  the  case  of  a  person  who 
dreads  a  voyage  a  dose  of  the  solution  should 
be  taken.  2.  The  diet  on  board  ship  should 
be  '  spare  and  dry.'  Soup,  pastry,  and  sweets 
should  be  especially  avoided,  and  no  full  meal 
should  be  indulged  in.  A  hypnotic  dose  (one 
tablespoonful  and  a  half  for  a  male,  and  one 
tablespoonful  for  a  female)  should  be  taken  for 
three  nights.  3.  In  short  voyages,  when  the 
steamer  leaves,  perhaps,  at  10  P.  M.,  the  pas- 
senger should  immediately  retire  to  rest,  and 
take  one  of  the  doses  mentioned.  4.  In  a 
shorter  passage  across  the  Channel  a  teaspoon- 
ful  should  be  taken  before  going  on  board. 
5.  By  following  these  directions  immunity 
from  seasickness  is  obtained  in  the  great  ma- 
jority of  cases,  but  if  they  be  not  followed  it  is 
to  be  remembered  that  chlorobrom  has  no  ef- 
fect in  arresting  an  outburst  of  vomiting.  If 
it  is  given  in  a  teaspoonful  dose  every  ten 
minutes  until  a  tablespoonful  and  a  half  or  a 
tablespoonful  have  been  taken,  it  will  almost 
invariably  check  retching  and  depression."] 

Aconite,  in  small  doses  of  the  tincture,  has 
been  employed  as  a  gastric  sedative  in  vomiting 
due  to  excitability  of  the  gastric  nerves.  Thus 
used,  it  often  appears  to  act  well,  a  result  ex- 
plained by  its  usual  benumbing  effect  upon 
the  endings  of  sensory  nerves  when  directly 
applied. 

Resorcin  has  been  used  as  a  gastric  sedative 
in  conditions  associated  with  fermentation, 
but,  though  theoretically  it  may  here  act  as  an 
antiseptic,  it  certainly  does  not  usually  have 
much  effect  as  an  antemetic. 

The  simple  hitters  will  often  check  vomit- 
ing, especially  that  due  to  the  prolonged  abuse 
of  alcohol,  most  typically  seen  in  the  "  morning 
vomiting"  of  drunkards.    For  this,  calumha, 

fentian,  and  serpentaria  are  often  employed. 
a  such  cases,  however,  a  more  decided  effect 
is  produced  by  their  combination  with  an 
aromatic,  which  by  stimulating  the  atonic  mu- 
cosa will  generally  relieve  the  vomiting.  The 
aromatics  generally  so  employed  are  cinnamon, 
capsicum,  and  ginger. 

Salicylic  acid  and  its  salts  are  at  times  serv- 
iceable, but,  though  they  act  thus  by  virtue  of 
their  antiseptic  powers,  and  hence  particularly 
in  conditions  of  gastric  fermentation,  it  must 
not  be  forgotten  that  in  their  prolonged  use 
or  in  large  doses  the  salicylates,  as  well  as  the 
acid  itself,  are  decidedly  irritating  to  the  stom- 
ach, and  thus  at  times  productive  of  vomiting. 
That  vomiting  is  frequently  associated  with 
intestinal  disturbance  is  well  known,  and  in 
that  occurring  with  simple  constipation  there 
is  nothing  more  effective  than  a  promptly  act- 
ing saline  cathartic,  preferably,  on  account  of 
its  effervescence,  Seidlitz  powder.    If  the  in- 


testinal disturbance  producing  this  vomiting 
is  due  to  sluggish  hepatic  action,  however,  a 
more  decided  effect  will  follow  the  use  of 
podophyllin. 

Oxygen  water  has,  in  many  cases  of  gastric 
disturbance,  appeared  to  act  as  an  excellent 
antemetic. 

Oil  of  cajuput  and  oil  of  cloves,  too,  are  at 
times  effective,  but  they  are  by  no  means  to  be 
regarded  as  constant  in  their  action. 

In  some  eases  the  mineral  acids  have  seemed 
effective,  and  hydrochloric  acid  has  been  partic- 
ularly recommended  in  the  treatment  of  the 
nausea  and  vomiting  due  to  alcoholic  overin- 
dulgence. 

Though  it  is  usual  to  administer  the  drugs 
of  which  I  have  spoken  by  the  mouth,  in 
spite  of  the  gastric  disturbance,  and  though 
the  vast  majority  of  them  must  be  so  used, 
since  their  action  is  solely  a  local  one  upon  the 
stomach,  yet  there  are  those  whose  action  is 
general,  or  at  least  follows  absorption,  and,  if 
we  prefer,  they  may  be  introduced  otherwise 
than  by  the  mouth.  Thus,  opium  and  the 
bromides  may  be  administered  by  the  rectum 
and  morphine  hypodermically.  Indeed,  the 
hypodermic  administration  of  morphine  is  ap- 
parently the  best  means  of  combating  vomit- 
ing as  such  of  which  we  are  possessed,  and, 
though  it  may  subsequently  be  followed  by 
some  gastric  disturbance,  this  is  only  occasion- 
ally seen,  so  that,  if  vomiting  must  be  stopped 
promptly  and  no  contra-indication  to  its  use 
exists,  morphine  thus  employed  is  our  most 
trustworthy  drug  for  the  purpose ;  indeed,  by 
some  it  is  considered  almost  a  specific. 

In  the  vomiting  of  urmmia  the  treatment  of 
ursemia  alone  will  prove  effective,  and  perhaps 
hot-air  baths  are  the  most  striking  in  their 
results. 

In  spite  of  all  treatment,  it  not  infrequently 
happens  that  vomiting  will  persist,  and  under 
these  circumstances  we  are  often  not  justified 
in  giving  anything  by  the  mouth.  It  is  there- 
fore frequently  necessary  to  abstain  from  the 
introduction  of  food,  drink,  or  drug  into  the 
stomach,  but,  leaving  that  organ  entirely  un- 
employed and,  so  far  as  may  be,  at  rest,  to  sup- 
port and  nourish  and  treat  the  patient  by  the 
employment  of  nutrient  and  medicinal  ene- 
mata. — Henry  A.  Gkiffin. 

ANTENNARI.A See  Gnaphalium. 

ANTEPILEPTICS.— Drugs  capable  of 
curing  epilepsy  are  not  known.  Certain  i*me- 
dial  measures  that  are  not  drugs  seem  in  some 
instances  to  accomplish  a  cure ;  for  the  most 
part  they  are  operative  procedures  designed  to 
rid  the  organism  of  a  source  of  persistent  irri- 
tation, such  as  a  narrow  or  adherent  prepuce. 
Medicines  that  are  considered  palliative,  di- 
minishing the  frequency  and  intensity  of  the 
paroxysms,  are  numerous.  The  bromides  are 
the  chief  of  this  class  of  remedies,  and  the 
reader  is  referred  to  the  article  on  them,  and 
for  the  others  to  the  articles  on  the  individual 
remedies,  as  referred  to  in  the  Index  of  Dis- 
eases, etc.,  under  the  word  Epilepsv. 

ANTEROTICS.— See  Antaphrodisiacs. 
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ANTHELMINTHICS.— This  class  of 
remedies  may  be  conTeniently  divided  into  the 
vermicides,  which  have  a  toxic  influence  upon 
intestinal  worms,  and  the  vermifuges,  which 
simply  expel  them  living. 

The  tmnicB,  on  account  of  their  firm  attach- 
ment to  the  walls  of  the  intestine  and  the  large 
amount  of  mucus  which  envelops  the  attached 
portion,  are  by  far  the  most  difficult  variety  of 
intestinal  parasites  to  dislodge. 

There  is  scarcely  any  pathological  condition 
of  such  relatively  slight  importance  in  which 
failure  to  relieve  so  often  results,  and  for  which 
such  an  endless  variety  of  remedies  has  been 
proposed.  That  any  one  of  several  taeniacides  or 
teeniafuges  will  either  destroy  a  taenia  or  expel 
it  in  a  living  state  is  an  unquestioned  fact; 
and  whenever  failure  results  the  blame  is  to  be 
laid,  not  upon  the  particular  remedy  selected, 
but  upon  the  neglect  to  observe  proper  precau- 
tions in  its  administration.  Whatever  is  used, 
it  is  essential  that  it  should  come  in  free  con- 
tact with  the  anipial,  especially  the  attached 
portion,  or  "  head,"  as  it  is  conventionally  but 
incorrectly  termed. 

To  render  this  possible,  a  careful  preparatory 
treatment  is  of  the  greatest  importance,  and  in 
the  large  majority  of  cases  absolutely  neces- 
sary. The  object  of  this  preparation  is  to  re- 
move as  far  as  possible  the  accumulated  mucus 
and  fsecal  matters  so  as  to  allow  the  remedy  to 
come  in  contact  with  the  worm.  To  prove 
effectual,  the  preparatory  treatment  must  be- 
gin at  least  a  week  before  it  is  expected  to  use 
the  medicine,  and  in  some  cases  in  which  the 
digestion  is  decidedly  perturbed  a  fortnight  is 
none  too  long  for  preparation. 

The  first  point  to  be  looked  after  is  the  di- 
gestion, which  if  disordered  must  be  rendered 
as  nearly  normal  as  possible  by  the  use  of  hit- 
ter tonics,  mineral  acids,  pepsin,  etc.  Ahsin- 
thium  is  probably  the  best  tonic,  as  it  seems  to 
possess  some  anthelminthic  properties.  Every 
morning  a  free  movement  of  the  bowels  must 
be  obtained  by  the  use  of  cathartics.  The 
salines  and  the  alkaline  cathartic  mineral  wa- 
ters are  the  most  suitable. 

For  three  days  prior  to  the  use  of  the  anthel- 
minthic catharsis  should  be  quite  free  and  the 
diet  restricted  to  such  articles  as  leave  little 
residue  to  be  disposed  of  by  the  intestines. 
Bread  and  milk  are  the  popular  foods  for  this 
time,  and  are  the  most  appropriate.  They 
need  not  be  used  to  the  exclusion  of  all  other 
articles,  if  they  are  not  agreeable  to  the  indi- 
vidual, but  soups,  rice,  and  similar  foods  may 
be  substituted. 

By  the  laity  salted  meats  and  fish  are  highly 
esteemed  in  this  connection,  and  they  are  often 
useful,  if  readily  digested,  not  on  account  of 
their  being  obnoxious  to  the  taenia,  but  because 
of  the  specific  action  of  the  salt  they  contain  in 
rendering  the  intestinal  mucus  less  tenacious. 
This  property  is  possessed  by  all  chlorides,  and 
consequently  the  administration  of  from  10  to 
15  grains  of  ammonium  chloride  three  times  a 
day  constitutes  a  useful  adjunct  to  the  pre- 
paratory treatment.  If,  however,  a  mineral 
water  containing  chlorides,  such  as  the  Fried- 
richshaU,  has  been  used  for  its  cathartic  effect. 


the  ammonium  chloride  may  be  omitted.  Dur- 
ing the  last  twenty-four  hours  no  food  except 
milk  or  clear  soup  is  admissible,  and  these  only 
in  the  smallest  quantities  consistent  with  the 
comfort  of  the  individual.  Although  it  is  de- 
sirable to  have  the  intestines  as  empty  as  pos- 
sible, care  must  be  taken  not  to  lower  the 
person's  strength  so  as  to  render  the  retention 
of  the  anthelminthic  doubtful. 

The  morning  is  the  best  time  for  the  dose  to 
be  taken,  and  on  an  empty  stomach  ;  and,  un- 
less catharsis  follows  in  the  course  of  three  or 
four  hours  after  its  administration,  a  cathartic 
is  to  be  given.  This  should  be  as  active  as  the 
strength  or  age  of  the  person  will  warrant,  as 
strong  peristaltic  action  of  the  intestines  as- 
sists in  the  dislodgment  of  the  parasite,  and 
may  by  itself  have  that  effect.  Oamboge  is  a 
very  good  cathartic,  especially  for  children. 

As  nausea  almost  always  follows  the  admin- 
istration of  tseniacides,  and  in  fact  is  one  of 
the  most  serious  obstacles  in  the  way  of  their 
effectiveness,  it  must  be  combated  by  the  re- 
cumbent posture,  hot  water  to  the  abdomen, 
small  doses  of  potassium  bromide,  etc.  Some- 
times, if  the  patient  is  a  heavy  sleeper,  it  is  a 
good  plan  to  rouse  him  at  a  very  early  hour, 
and  after  giving  the  medicine  allow  him  to 
sleep  for  several  hours. 

As  soon  as  any  inclination  to  have  a  move- 
ment of  the  bowels  is  shown  the  person  should 
sit  on  a  vessel  containing  water  and  remain 
there,  if  possible,  until  the  entire  animal  is  ex- 
pelled. In  this  way  traction  upon  it  is  avoided, 
and  it  is  usually  possible  to  obtain  the  entire 
worm.  Sitting  "in  a  bath  tub  full  of  water  is 
advised  by  some,  but  this  seems  hardly  neces- 
sary, is  decidedly  unpleasant  to  the  patient, 
and  is  calculated  to  prejudice  the  mind  against 
a  second  attempt  if  it  should  become  necessary. 
The  excreta  must  be  examined  carefully  to  as- 
certain the  absence  or  presence  of  the  "  head." 
This  is  most  easily  done  by  collecting  them  on 
a  sieve  and  allowing  a  gentle  current  of  water 
to  pass  through.  If  the  " head"  should  not  be 
found,  it  is  more  than  probable  that  the  treat- 
ment has  failed,  although  in  a  certain  number 
of  cases  the  detachment  of  the  worm  close  to 
the  "  head"  has  been  followed  by  its  death. 

Whether  a  second  attempt  should  follow 
immediately  after  the  failure  of  one  is  a  ques- 
tion which  must  be  decided  in  each  case.  It  is 
safe  to  say,  however,  that  a  delay  of  at  least  a 
fortnight  should  follow  unless  the  individual 
concerned  is  very  strong  and  not  unduly 
weakened  by  the  treatment.  In  most  oases  it 
is  best  to  delay  until  the  fully  developed  seg- 
ments are  again  visible  in  the  faeces.  Often  the 
period  of  convalescence  from  an  attack  of  gas- 
tro-enteritis,  to  which  the  victims  of  tapeworm 
are  very  liable,  is  an  excellent  opportunity  to 
administer  an  anthelminthic  without  any  pre- 
paratory treatment,  and  in  some  cases  where 
several  attempts  have  failed  by  reason  of  the 
inability  of  the  person  to  retain  the  medicine 
it  furnishes  the  only  chance  of  success. 

The  plan  here  advised  for  what  is  usually 
regarded  as  being  of  no  great  importance  may 
seem  unnecessarily  elaborate,  but,  as  under  such 
conditions  success  is  nearly  certain,  it  is  un- 
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doubtedly  best  to  adopt  it.  Failure  to  relieve 
a  person  of  a  tapeworm  is  sure  to  bring  re- 
proach upon  the  medical  attendant,  and,  more- 
over, a  second  attempt  is  much  more  apt  to 
fail  than  an  initial  one,  especially  in  children, 
in  whom  the  knowledge  that  the  preparatory 
treatment  is  to  be  followed  by  a  nauseous  dose 
is  almost  sure  to  interfere  with  its  retention 
when  it  is  given. 

Occasionally  infants  who  are  given  raw  meat 
become  afEected  with  tapeworm,  and  in  such 
cases  treatment  must  be  deferred  until  the 
child  is  at  least  a  year  old. 

When,  for  that  or  any  other  reason,  it  seems 
best  to  postpone  treatment  for  a  while,  it  is  a ' 
good  plan  to  give  small  doses  of  oil  of  turpen- 
tine from  time  to  time.  This  will  cause  the 
detachment  of  a  large  number  of  the  segments, 
and  no  more  will  escape  until  they  have  reached 
the  proper  stage  of  development,  which  usually 
will  be  several  days.  In  this  way  one  of  the 
most  unpleasant  features  of  helminthiasis  will 
be  prevented. 

As  might  be  expected,  in  a  condition  which 
through  neglect  or  carelessness  is  so  often 
treated  unsuccessfully,  the  remedies  which 
have  been  suggested  are  almost  without  num- 
ber, but  only  a  few  of  them  are  of  the  slightest 
value.  Aspidium,  pomegranate  root  or  its  ac- 
tive principle  pelletierine,  and  the  crushed  seeds 
of  the  common  pumpkin  are  the  ones  most  com- 
monly used. 

There  is  little  occasion  to  choose  from  them. 
Pelletierine,  on  account  of  the  relatively  small 
dose  needed,  is  perhaps  the  best,  but,  unfortu- 
nately, its  high  price  prevents  its  use  except  by 
those  in  good  circumstances.  Pumpkin  seeds 
seem  to  be  the  least  apt  to  excite  nausea,  and 
on  that  account  may  be  the  most  desirable  in 
some  oases.  Oil  of  turpentine  is  probably  the 
surest  tseniacide  we  have,  but  its  use  is  unsafe 
on  account  of  the  excessive  dose  required. 
Powdered  anthracite  coal  (see  Antheacite)  has 
been  used  with  success  in  some  instances. 

Kousso,  mucuna,  areca  nut  and  its  alkaloid 
arecine,  and  powdered  tin  have  been  recom- 
mended, but  present  no  advantages  over  the 
remedies  mentioned  previously,  and  are  rarely 
used.  Papain  and  papoid,  on  account  of  their 
solvent  effect  upon  albuminoid  bodies,  have 
been  suggested  with  the  idea  of  digesting  the 
worm,  as  it  were,  but  their  use  has  not  proved 
very  satisfactory. 

For  ascarides  vermiculares,  or  threadworms, 
the  treatment  is  usually  local,  as  they  rarely 
extend  beyond  the  ileo-csecal  valve.  Enemata 
containing  common  salt,  carbolic  acid,  quassia, 
or  aloes  are  most  commonly  used,  and  are 
entirely  satisfactory.  There  is  no  particular 
advantage  in  one  over  another,  and  whichever 
is  most  convenient  may  be  employed.  No 
fixed  rule  as  to  the  strength  of  these  enemata 
can  be  laid  down.  The  only  thing  to  be  avoided 
is  irritation  of  the  rectum  by  too  highly  con- 
centrated solutions.  In  fact,  complete  relief  is 
often  obtained  by  simple  cold-water  enemata. 
Immediately  before  the  use  of  the  enema  the 
perineal  region,  also  in  the  female  the  external 
genitals,  must  be  sponged  with  a  one-per-cent. 
aqueous  solution  of  carbolic  acid,  to  prevent 


the  lodgment  of  the  worms  after  they  have 
been  removed  from  the  rectum.  No  prepara- 
tory treatment  beyond  the  thorough  emptying 
of  the  rectum  by  a  cathartic  is  needed. 

If  there  is  reason  to  suspect  the  presence  of 
the  worms  high  up  in  the  colon,  in  the  small 
intestines,  or  in  the  stomach,  a  dose  of  santonin 
or  kamala  and  calomel  should  be  given,  and  as 
soon  as  it  has  acted  the  enema  should  follow. 

When  the  Ascaris  lumbricoides,  or  round 
worm,  exists,  it  is  wise  to  restrict  the  diet  for 
forty-eight  hours  to  bread  and  milk  and  clear 
soups,  and  to  evacuate  the  intestines  thorough- 
ly by  saline  cathartics  before  the  use  of  an 
anthelminthio.  Santonin  is  the  one  usually 
given,  being  preferable  to  mucuna,  fluid  ex- 
tract of  spigelia,  oil  of  chenopodium,  and  ka- 
mala. These  latter  are  effectual  enough,  but 
are  more  bulky  and  less  easily  administered. 
The  santonin  is  best  given  at  night,  together 
with  calomel  in  an  ordinary  cathartic  dose,  and 
followed  in  the  morning  by  a  saline. 

KUSSELL  H.   NEVlIfS. 

ANTHEMIS.— See  Chamomile. 

ANTHIDE.OTICS  are  substances  that  di- 
minish the  secretion  of  sweat.  The  morbid  and 
excessive  sweating  which  calls  for  their  use  is 
sometimes  associated  as  a  symptom  with  some 
special  disease,  when  interference  may  or  may 
not  be  desirable,  and  sometimes,  in  the  ab- 
sence of  any  obvious  assignable  cause,  it  is 
what  is  termed  "  idiopathic."  It  may  also  be 
either  general  or  confined  to  a  limited  area. 
Though  the  pathology  of  hyperidrosis  is  often 
vague,  certain  facts  more  or  less  well  estab- 
lished furnish  indications  for  the  use  of  spe- 
cial remedies.  For  example,  it  is  known  that 
when  the  influence  of  the  sympathetic  is  with- 
drawn from  any  region — as,  for  instance,  when 
the  supplying  nerve  is  divided — sweating  of  the 
part  supplied  results.  Dilatation  of  the  blood- 
vessels and  hyperaemia  of  the  sweat  glands 
have  this  effect.  Certain  actions  exerted  upon 
the  nervous  centres  of  secretion  in  the  spinal 
cord,  whether  through  high  temperature,  a 
toxic  agent,  or  excessive  venosity  of  the  blood, 
will  cause  sweating.  Anthidrotics  may  often  be 
rationally  employed  to  meet  such  indications, 
though  as  fretjuently  perhaps  they  are  used,  or 
have  been  discovered  at  least,"  empirically. 
Some  act  generally  or  upon  the  nerve  centres, 
others  locally  or  at  the  periphery — i.  e.,  direct- 
ly upon  the  perspiratory  apparatus.  Where 
nerve  debility  exists  vaso-motor  stimulants 
are  indicated,  such  as  nux  vomica,  strychnine, 
ergot,  and  zinc  oxide.  The  beneficial  effect 
of  quinine  in  the  night  sweats  of  phthisis 
has  been  attributed  to  its  action  in  reducing 
the  high  temperature.  But  an  indication  for 
quite  another  class  of  remedies  in  phthisical 
sweats  has  been  found,  through  partly  theo- 
retical reasoning,  in  a  condition  of  excessive 
venosity  of  the  blood,  suggesting  agents  that 
stimulate  the  nerve  centre  of  respiration.  It 
is  argued  by  Brunton  that  in  cases  of  pul- 
monary phthisis  the  respiratory  centre,  through 
excessive  stimulation  attended  with  the  pro- 
longed coughing  of  the  daytime,  becomes  com- 
paratively insensitive  at  night  during  sleep, 
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permitting  of  an  accumulation  of  unaerated 
venous  blood  which  in  a  normal  state  would 
be  dispelled  by  increased  respiration  and  which 
finally  acts  as  an  irritant  upon  the  secretory 
centres  of  the  cord  with  the  result  of  causing 
an  excessive  secretion  of  sweat.  On  this  sup- 
position, therefore,  the  chief  indication  is  for 
agents  that  act  as  stimulants  to  the  respiratory 
centre — such  as  picrotoxin,  pilocarpus  (which, 
though  ordinarily  a  sudorific,  here  acts  in  the 
contrary  way  through  its  stimulation  of  the 
respiratory  centre  rather  than  the  secretory), 
ipecacuanha  or  Dover's  powder  (to  which  what 
was  said  of  pilocarpus  also  applies),  strychnine 
or  nux  vomica,  muscarine,  and  belladonna. 
Belladonna,  as  well  as  its  alkaloids,  atropine 
and  duboisine,  however,  has  another  action 
which  is  exerted  peripherally  in  paralyzing  or 
obtunding  the  ends  of  the  secretory  nerves,  and 
this  is  perhaps  its  most  important  action  as  an 
anthidrotic.  It  makes  it  a  remedy  which  is  ef- 
fective not  only  when  used  internally,  but  also 
as  a  topical  agent  in  the  form  of  a  liniment  or 
lotion,  particularly  in  cases  of  partial  or  re- 
gional sweating,  Agaricus  and  agaricin  are 
said  to  act  in  the  same  way  as  belladonna  and 
atropine.  The  employment  of  mineral  acids 
in  liyperidrosis  has  been  explained  on  the 
general  principle  that  acids  tend  to  diminish 
the  acid  secretions,  while  alkalies  lessen  the 
secretions  that  are  alkaline.  Of  the  value  of 
these  acids  there  is  no  question,  whatever  be 
the  amount  of  truth  in  the  principle  as  stated. 
A  similar  explanation  may  apply  to  local  ap- 
plications of  vinegar,  which  have  a  good  efEect 
often  in  profuse  sweating.  A  remedy  very 
strongly  advocated  by  Crocker,  more  particu- 
larly in  cases  ot  partial  hyperidrosis,  is  sulphur. 
A  level  teaspoonful  of  precipitated  sulphur  is 
given  in  milk  twice  a  day  as  the  usual  dose, 
or  where  it  purges  it  is  combined  with  a  little 
cinnamon  and  powdered  chalk.  No  explana- 
tion is  given  of  its  action.  It  is  known  that 
sulphur  given  internally  is  eliminated  in  the 
form  of  sulphuretted  hydrogen  through  the 
skin  sufSciently,  often,  to  blacken  any  silver 
worn  upon  the  person.  It  might  therefore 
more  easily  account  for  an  efEect  upon  offen- 
sive sweat  (bromidrosis)  than  upon  the  profuse 
secretion.  In  many  of  the  cases  of  partial 
hyperidrosis,  especially  affecting  the  feet  and 
axillaB,  the  sweating  is  offensive,  constituting 
bromidrosis, a,-nd  the  treatment  must  be  directed 
to  the  latter  condition  as  well  as  the  former. 
Boric  acid  in  powder  or  lotion,  sometimes 
combined  with  salicylic  acid  or  with  perman- 
ganate of  potassium  (1  per  cent,  in  lotion),  is  a 
good  remedy  for  this.  The  boric  acid  may  be 
dusted  over  the  articles  of  clothing  worn  next 
the  skin,  or  the  latter  (the  stockings,  for  exam- 
ple) may  be  prepared  before  they  are  worn  by 
soaking  them  in  a  saturated  solution  of  the 
boric  acid  and  then  allowing  them  to  dry. 
Another  very  eflBcacious  remedy  for  bromidro- 
sis of  the  feet  is  chromic  acid  in  a  5-  to  10-per- 
cent, solution  applied  once  in  from  two  to  four 
weeks.  Hebra  used  diachylon  ointment,  which 
was  changed  twice  every  day  for  two  weeks, 
and  required  the  patient  to  be  kept  quiet  or  in 
bed.    These  topical  remedies  all  nave  a  modi- 


fying action  upon  the  epidermis  and  upon  the 
sweat  follicles  as  well.  It  would  be  well  to 
use  such  internal  remedies  as  seem  appropriate 
at  the  same  time,  more  particularly  such  as 
stimulate  the  sympathetic,  and  perhaps  the 
sulphur  treatment  of  Crocker. — E.  B.  Beonson. 

ANTHRACITE.— Teaspoonful  doses  of 
anthracite  coal,  free  from  slate  or  pyrites,  re- 
duced to  granules  of  about  the  size  of  No.  9 
bird  shot,  have  sometimes  been  used  to  expel 
tapeworms. 

It  is  supposed  to  act  mechanically,  dislodg- 
ing the  worm  in  its  passage  along  the  alimen- 
tary canal.  It  should  not  be  given  to  the  very 
young  or  to  the  weak,  as  it  excites  a  consider- 
able amount  of  intestinal  irritation. 

The  same  preparatory  treatment  advised 
under  the  article  Anthelminthics  must  be 
adopted.  Unless  there  is  intolerance  of  other 
more  approved  remedies  or  nothing  else  is  at 
hand,  the  use  of  coal  is  hardly  to  be  com- 
mended.— EussELL  H.  Nevins. 

ANTHBABOBIIT,  CmHioOs,  is  an  odour- 
less, yellowish-white,  granular  powder,  a  reduc- 
tion product  of  alizarin,  of  flavopurpurin,  and 
of  anthrapurpurin.  In  1888  it  was  introduced 
into  dermatological  practice  by  Liebermann, 
of  Berlin,  as  an  advantageous  substitute  for 
chrysarobin.  It  has  been  found  to  be  much 
less  irritating  than  that  substance.  It  is  prac- 
tically insoluble  in  water  and  in  dilute  acids, 
but  dissolves  readily  in  dilute  alkaline  solu- 
tions; in  such  solutions,  however,  it  is  prone 
to  oxidation,  whereby  it  is  converted  back  into 
alizarin,  the  colour  changing  from  a  golden 
brown  to  green,  blue,  and  finally  violet.  An- 
thrarobin  is  soluble  also  in  alcohol,  in  glycerin, 
and  in  a  solution  of  borax.  Behrend  has  found 
it  very  useful  in  psoriasis,  ringworm,  and  ery- 
thrasma,  in  the  form  of  an  alcoholic  or  glycerin 
solution  or  that  of  an  ointment,  in  the  propor- 
tion of  from  10  to  20  parts  of  the  drug  to  80 
of  the  excipient.  Its  action  is  somewhat  slower 
than  that  of  chrysarobin,  but  it  has  the  great 
advantages  of  being  non-poisonous  and  of  not 
irritating  the  skin  to  which  it  is  applied. 

ANTHYDBOPICS  are  remedies  that  tend 
to  promote  the  absorption  of  dropsical  effu- 
sions. They  are  evacuants,  including  the  ca- 
thartics, diuretics,  and  diaphoretics. 

ANTHYDROPIN.— See  under  Blatta. 

ANTHYSTEBICS  are  remedies  that  are 
supposed  to  mitigate  or  cut  short  the  parox- 
ysms of  hysteria.  So  far  as  drugs  are  con- 
cerned, the  chief  anthysterics  are  castoreum, 
asafcBtida.  valerian,  camphor,  and  sumbul. 
Systematic  writers  class  anthysterics  as  a  divi- 
sion of  the  antispasmodics. 

AITTIABIS. — The  Antiaris  toxicariais  an 
artocarpaceous  tree,  belonging  to  the  group 
UlmacecBf  that  grows  in  Java  and  the  neigh- 
bouring islands,  and  that  has  been  known  to 
the  English-speaking  world  as  the  upas  tree. 
The  name  of  the  tree  is  taken  from  the  Javan- 
ese, antsjar,  and  Leschenault  de  Latour  first 
described  it  under  the  present  botanical  name. 

The  tree  exhales  a  toxic  principle  that  af- 
fects some  individuals,  and  perhaps  birds  and 
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animals,  and  that  has  originated  the  story  that 
birds  flying  over  the  tree  or  animals  approach- 
ing it  closely  fall  dead  in  consequence  of  this 
miasm. 

All  parts  of  the  tree  contain  a  poisonous 
principle,  but  a  juice  is  collected  by  incising 
the  bark,  that  is  known  as  the  upas  antiar,  a 
Malayan  term  signifying  vegetable  poison. 
From  100  parts  of  this  "juice  there  may  be  ob- 
tained about  38  parts  of  a  brownish-red,  waxy, 
resinous  substance  that  has  an  acrid  bitter 
taste.  This  resin  is  used  as  an  arrow-poison 
by  the  natives  of  the  islands.  Prom  this  resin 
Pelletier  and  Caventou  isolated  a  toxic  princi- 
ple antiarin,  and  Bettink  isolated  two  other 
substances,  cepain  and  toxicarine. 

Antiarin  is  a  neutral  substance  that  crystal- 
lizes in  brilliant  scales,  is  soluble  in  water  and 
in  alcohol,  but  is  very  slightly  soluble  in  ether 
or  benzene.  Boiling  antiarin  in  dilute  acids 
converts  it  into  antiarrhetin  and  sugar.  An- 
tiarrhetin  occurs  in  feathery  crystals  that  are 
soluble  in  alcohol,  ether,  benzene,  or  petroleum 
ether. 

One  sixth  of  a  grain  of  upas  antiar,  intro- 
duced within  the  veins  of  an  animal,  produces 
a  very  rapid  elevation  of  arterial  pressure  that 
persists  Mr  some  time  and  disappears  slowly 
as  the  poison  is  eliminated.  Maurice  Doyon's 
experiments  show  that  the  upas  acts  on  the 
vaso-motor  centres  of  the  medulla  oblongata, 
and  that  death  is  due  to  arrest  of  the  heart  in 
consequence  of  the  direct  action  of  the  upas 
on  the  cardiac  muscle,  though  in  some  in- 
stances death  is  caused  by  bulbar  action. 

Toxic  doses  of  upas  or  of  antiarin  produce 
convulsions,  vomiting,  voiding  of  urine  and 
faeces,  irregular  respiration,  cardiac  irregular- 
ity, and  speedy  death. 

Administered  medicinally,  it  has  caused 
violent  vomiting  and  tenesmus.  It  has  no 
therapeutic  use  at  present. — S.  T.  Armstbons. 

ANTIBACTERID  is  a  German  patented 
antiseptic  said  to  be  made  by  melting  together 
350  parts  of  borax  and  200  of  glucose,  with  the 
addition  of  a  little  water,  and  adding  125  parts 
of  boric  acid. 

ANTIBAKTERIKON  is  a  German  pro- 
prietary preparation  said  to  contain  ozone  and 
to  have  been  devised  as  a  prophylactic  of  all 
infectious  diseases.  It  is  probably  of  little  if 
any  value. 

ANTIBLENNOimHAGICS.— With  all 

the  great  good  that  has  come  and  is  yet  to 
come  to  modern  medicine  because  of  modern 
science,  nomenclature  will  probably  remain  as 
it  is  to-day,  irrelevant  and  untrustworthy. 
The  term  blennorrhagia  is  from  the  Greek 
PXevya,  mucus,  and  fi-fiyvvadat,  to  gush  forth — a 
gushing  forth  of  mucus.  It  was  introduced  to 
correct  the  errors  of  suggestion  conveyed  by 
the  term  gonorrhoea,  from  y6ms,  semen,  and 
lieTp,  to  flow,  meaning  a  flow  of  semen.  Bap- 
torrhoea,  from  ^oMreiv,  to  infect,  and  petv,  to 
flow,  while  etymologioally  more  correct,  has 
not  been  at  all  generally  accepted  by  medical 
philologists.  By  an  antiblennorrhagic  is 
meant  literally  a  remedy  to  check  a  gushing 
forth  of  mucus.    The  term  is  now,  however, 


understood  to  mean  a  remedy  administered 
internally  for  the  cure  of  specific  urethritis 
and  its  sequelae. 

It  is  with  blennorrhagia  as  with  all  infectious 
diseases  for  which  as  yet  no  definite  specific, 
no  positive  antitoxine,  has  been  discovered — a 
vast  array  of  vaunted  so-called  specifics  offer. 
The  striking  contrast  between  the  broad  lines 
laid  down  for  the  internal  medication  of  a  clap 
and  the  closely  drawn  "  mercury-and-potash 
lines  of  syphilitic  therapeutics'  need  but  to  be 
called  to  mind  to  make  manifest  this  fact. 

Yet  there  is  probably  none  other  of  the  in- 
fectious diseases  in  which  the  matter  of  internal 
therapeusis  is,  at  least  theoretically,  of  more 
worth  proportionately  to  the  prevalence  of  the 
disease  than  blennorrhagia,  from  the  fact  that 
this  disease  is  an  infection  of  what  is  in  many 
respects  the  most  important  of  all  the  emunc- 
tory  tracts  of  the  body.  As  Milton  suggestively 
puts  it,  "gonorrhoea  has  been  successfully 
treated  with  purgatives  and  diuretics,  cor- 
roboratives, astringents,  and  laxatives,  demul- 
cents and  alexipharmacs,  mercury  and  iodine, 
acids  and  alkalies,  anaesthetics,  tonics,  specifics, 
and  treatment  on  general  principles." 

The  fact  that  the  renal  apparatus  is  exceed- 
ingly amenable  to  passing  influences — dietetic, 
medicinal,  and  thermal — should  never  be  lost 
sight  of  in  the  management  of  any  case  of 
blennorrhagia,  whether  acute  or  chronic. 

For  want  of  a  better  grouping,  antiblennor- 
rhagics  may  be  classified  as  specifies,  vaso- 
motors, and  diluents  or  diuretics. 

In  1885,  while  in  New  York,  I  heard  Dr. 
George  E.  Brewer  read  his  now  well-known 
paper  on  the  antiseptic  treatment  of  gonorrhoea. 
Thispaper  was  the  outcome  of  the  labours  of 
Dr.  Holbrook  Curtis,  Dr.  "W.  S.  Halsted,  Dr. 
Brewer,  and  others,  based  upon  the  discovery 
of  the  gonococcus  of  Neisser,  and  by  this  dis- 
covery looking  to  the  short-cut  cure  of  gonor- 
rhoea by  heroic  urethral  antisepsis.  During 
the  discussion  that  followed,  Dr.  B.  C.  Wendt, 
an  enthusiastic  disciple  of  Neisser's,  was  asked 
by  Dr.  R.  W.  Taylor  what  should  be  done  with 
the  old  stand-bys,  copaiba,  cubebs,  santal  oil, 
etc.  "  What  excuse  have  we,"  said  he,  "  for 
their  further  internal  exhibition  if  all  hope  of 
cure  depends  on  the  destruction  of  the  gono- 
coccus by  germicides  locally  applied,  or  how 
can  we  explain  the  good  that  these  remedies 
have  done  in  the  past?"  The  answer  made 
was  that,  while  these  oils  possessed  appareiitly 
no  definite  germicidal  properties  in  their  medic- 
inal state,  they  developed  during  their  passage 
through  the  circulation  and  in  their  excretion 
by  the  renal  organs  germicidal  powers  that 
within  the  closest  lines  of  antiseptic  theory 
warranted  their  use. 

Be  this  as  it  may,  the  fact  stands,  backed  by 
clinical  evidence  leading  up  to  biblical  times, 
that  a  group  of  internal  remedial  agents, 
mainly  essential  oils  and  almost  without  ex- 
ception indigestible  and  nauseous,  are  held  by 
the  profession  and  the  public  alike  to  exert  a 
specific  curative  influence  over  blennorrhagia. 

They  come  and  go  in  popularity,  these  oils, 
with  now  and  then  a  new  fellow  added  to  the 
family,  heralded  always  by  some  enthusiastic 
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advocate,  usually  to  be  condemned  subse- 
quently by  others,  less  biassed,  as  utterly  in- 
efficacious, or  be  by  common  consent  dropped 
from  further  use. 

Without  any  such  rational  explanation  as 
we  possess  for  the  exhibition  of  mercury  in 
syphilis,  they  are  generally  prescribed  on 
purely  empirical  grounds,  and  so  with  neces- 
sarily questionable  results. 

The  making  of  a  group  of  vaso-motor  anti- 
blennorrhagics  is  justified  by  the  peculiar 
character  of  the  renal  blood-supply.  The 
arteries  of  the  kidneys,  it  will  be  remembered, 
come  ofE  from  the  abdominal  aorta  in  both 
size  and  direction  exceedingly  favourable  to  an 
exceptionally  high  degree  of  blood-pressure. 
The  vasa  recta  perpetuate  this  power,  while 
the  glomeruli,  arterial  clusters  in  the  tufts  of 
Malpighi,  possess  an  endowment  of  muscular- 
ity, and  therefore  of  vaso-motor  possibilities, 
hardly  inferior  to  that  belonging  to  the  erectile 
tissues.  Indeed,  the  wide  ebb  and  flow  of 
their  vaso-motor  action  that  take  place  under 
purely  physiological  influences  are  in  their 
scope  probably  without  parallel  in  any  other 
part  of  the  body.  It  is  a  simple  matter,  if  we 
are  imbued  with  this  conception  of  renal  vaso- 
motor endowment,  to  conceive  of  the  grounds 
for  the  administration,  under  varying  condi- 
tions, of  such  remedies  as  digitalis,  squill,  and 
ergot.  Indeed,  it  is  possible  that  that  vast 
array  of  diuretics,  so  called,  to  which  belong 
pareira  brava,  buchu,  uva  ursi,  corn-silk, 
triticum  repens,  etc.,  act  upon  the  glomeruli 
rather  than  upon  the  metabolic  protoplasm  of 
the  kidneys.  Certain  it  is  that  these  agents 
do,  without  reference  to  the  amount  of  fluids 
ingested,  excite  a  decided  increase  in  the 
amount  of  urinary  secretion. 

Just  where  the  line  may  be  drawn  between 
a  specific  and  a  diuretic  antiblennorrhagic.  has 
not  yet  been  and  may  never  be  determined, 
and  so  we  administer  from  our  ample  group 
of  agents  alkalies  in  the  acute  stage,  and,  as 
this  yields  to  the  stage  of  decline,  the  so-called 
specifics,  with  santal  oil,  cubebs,  and  copaiba 
ranking  as  they  are  here  mentioned,  and  a  field 
made  up  of  matico,  kava-kava,  terebene,  gur- 
jun,  boric  acid,  salol,  methylene  blue,  and  the 
like,  all  praised  and  all  condemned  in  turn  as 
we  ring  the  changes  on  them  and  record  the 
cures  or  failures,  often  the  latter,  as  our  cases 
come  and  go.  Usually,  where  failure  is  the 
case,  we  have  recourse  to  diuretics  or  diluents 
with  more  scientific  justification  than  we  had 
when  administering  specifics. 

So  long  as  specifics  are  being  exhibited  dil- 
uents are  contra-indicated,  for  it  is  manifestly 
desirable  that  the  urine  should  be  then  as  con- 
centrated as  possible  in  order  to  increase  the 
percentage  and  proportionately  the  power  of 
the  drug  being  excreted.  Now,  however,  when 
weeks,  or  even  months,  have  elapsed,  when 
local  treatment  backed  hj  Lafayette  mixture 
and  the  essential  oils  has  failed  of  a  cure, 
when  the  membranous  and  the  prostatic  por- 
tions of  the  urethra,  the  base  of  the  bladder, 
the  seminal  vesicles,  and  possibly  the  ureters 
and  the  pelves  of  the  kidneys  have  in  turn 
been  invaded  by  gonococci,  streptococci,  and 


staphylococci,  not  to  overlook  epididymitis  and 
the  barrenness  it  threatens;  when  these  con- 
ditions, one  or  more,  have  developed,  demon- 
strating the  futility  of  ordinary  injection 
treatment,  comes  the  time  when  the  prime 
duty  of  the  therapeutist  is  to  fit  to  his  case 
such  antiblennorrhagics  as  shall  in  turn  cleanse 
and  disinfect  those  hidden  tracts  that  even  the 
most  persistent  bladder-washing  must  neces- 
sarily fail  to  reach.  At  this  period  it  is  that, 
while  treating  with  local  agents  the  parts  ac- 
cessible by  such  agencies,  antiblennorrhagics 
may  be  most  widely  and  most  wisely  used. 

There  is  one  diluent  par  excellence,  one 
whose  antiblennorrhagic  powers  as  a  flushing, 
cleansing  agent  outrival  all  others,  and  it  is 
in  its  turn,  for  manifest  reasons,  underestima- 
ted and  misjudged.  That  agent  is  water. 
Men  of  cultured  habits  generally  recognise  the 
benefits  of  the  bath,  and  almost  as  a  rule,  pro- 
portionately to  their  rank  in  the  social  scale, 
seek  and  enjoy  the  varied  means  at  their  dis- 
posal for  bathing  purposes,  yet  how  rarely  do 
we  find,  among  such  even,  be  they  either  sick 
or  well,  any  conception  of  the  good  that  comes 
of  water-drinking  for  any  other  purpose  than 
that  of  quenching  thirst !  When  we  do,  it  is 
almost  without  exception  because  of  their  faith, 
not  in  the  water,  but  in  some  rare  medicinal 
virtue  that  is  supposed  to  lurk  in  the  output 
of  some  famous  healing  spring.  Thither  they 
flock  during  the  season  to  quaff  of  the  won- 
derful flow,  to  return  in  the  majority  of  in- 
stances, be  the  disease  what  it  may,  after  a 
brief  sojourn,  much  improved  in  health  by  the 
first  systematic  internal  body-washing  they 
have  ever  had.  Hardly  a  spring  of  this  char- 
acter is  advertised  but  what  trumpets  its  vir- 
tues as  an  antiblennorrhagic.  And  what  tables 
of  composition  they  print  and  circulate !  Not 
one  of  these  waters  but  what,  always  with  a 
minimum  of  organic  matter,  is  certified  by 
some  famous  chemist  to  have  a  dozen  or  more 
chemicals  of  marvellous  eflBcacy  in  its  compo- 
sition, solids  and  gases,  and  all  so  exquisitely 
dissolved  and  blended  in  the  occult  labora- 
tories of  Nature  as  to  make  the  bubbling  fluid 
a  God-given  boon  to  sick  humanity.  And 
yet  what  is  it,  after  all  ?  Water,  water  always, 
and  water,  as  a  rule,  of  which,  because  of  the 
absence  of  the  ordinary  heavily  mineral, 
"  hard "  characteristics  of  common  drinking 
water,  may  be  drank  even  in  enormous  quan- 
tities without  exciting  gastric  disturbance.  It 
is  true,  of  course,  that  the  Epsom,  Carlsbad, 
Saratoga,  and  other  waters  of  that  class  have, 
added  to  their  aquosity,  several  of  the  saline 
laxatives,  and  also  that  the  numberless  sulphur 
springs  of  this  country  owe  part  of  their  repu- 
tation justly  to  the  presence  of  some  saline 
laxatives  in  addition  to  sulphur  in  various 
forms,  recommending  them  for  its  usefulness 
both  internally  and  externally. 

Allowing  this,  however,  it  still  remains  true 
of  those  light,  delicious,  tasteless  waters  whose 
name  is  legion,  and  for  each  one  of  which  some 
rare  special  medicinal  property  is  vehemently 
alleged,  that  an  exquisite,  delicious  purity  is 
their  talisman  with  which  they  unlock  those 
nooks  and  crannies  of  the  body  where  germs 
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abide  and  toxines  lurk,  to  cleanse  and  purify. 
They  glide  so  softly  down  the  throat  and 
touch  so  lightly  on  stomach  and  bowels  that, 
with  the  deepest  potations,  one  can  scarce 
drink  to  satiety.  It  is  such  waters  that  are 
usually  and  justly  most  vaunted  as  antiblen- 
norrhagics,  and  where  no  obstacle,  such  as  acute 
inflammation,  stricture,  or  catheter  life,  exists 
to  interfere  with  free  and  fretjuent  urination, 
their  usefulness  in  many  cases  is  immensurable. 
In,  however,  the  three  conditions  just  named — 
acute  inflammation,  close  stricture,  and  catheter 
life — the  harm  ensuing  from  their  use  is  almost 
equally  great. 

But  human  nature  craves  humbuggery  in, 
at  all  events,  a  mild  form,  and  so  it  is  hardly 
probable  that  any  famous  watering  place  will 
arise  and  develop  popularity  in  many  years  to 
come  that  bases  its  only  claims  to  merit  on 
the  healthfulness  of  its  location,  the  invigorat- 
ing character  of  its  atmosphere,  and  the  abso- 
lute purity  of  its  water. 

wherever  the  first  two  of  these  ideals  exist 
the  third  may  be  had  in  the  rainfall,  and  with 
slight  expense  and  simple  precautions  one  may 
stock  his  storeroom  with  a  palatable  diluent 
antiblennorrhagic  equal  in  eificaoy  to  any  of 
that  great  class  of  light,  soft  waters  that  under 
different  names  are  lauded  and  sold  for  their 
specific  virtues. 

Distilled  water,  which  may  be  properly 
classed  with  these  just  mentioned,  has  long 
had  a  reputation  for  unpalatableness.  While 
its  very  purity,  by  contrast  with  ordinary 
drinking  water,  probably  explains  this,  yet, 
where  it  is  ordered  as  a  medicine,  to  be  drank 
— say  half  a  gallon  to  a  gallon  daily,  irrespec- 
tive of  thirst — it  will  be  found  to  agree  with 
the  stomach  and  to  flush  the  renal  emunctories, 
tuto,  cito  etjucunde.  A  pinch  of  dry  salt  taken 
into  the  mouth  before  and  after  the  drinking 
will  quite  effectually  obviate  all  distaste. 

To  summarize.  Viewed  from  a  strictly  micro- 
bian  standpoint,  we  have  no  positive  evidence 
of  the  existence  of  any  distinctly  specific  blen- 
norrhagic ;  yet,  according  to  valuable  clinical 
evidence,  we  are  possessed  of  a  group  of  drugs, 
not  necessarily  diuretic  in  their  action,  which, 
when  administered  internally  in  blennorrhagia, 
are  excreted  by  the  kidneys,  always  with  bene- 
ficial and  frequently  with  positively  curative 
results.  Of  this  class  are  santal  oil,  copaiba, 
cubebs,  pichi,  kava-kava,  gurjun  oil,  matico, 
salol,  boric  acid,  sodium  benzoate,  methylene 
blue,  oil  of  gaultheria,  oil  of  eucalyptus,  oil  of 
turpentine,  erigeron,  and  diuretin.  Again,  all 
remedial  agents  that  are  ordinarily  classed  as 
vaso-motor  tonics  are  at  times  useful  as  anti- 
blennorrhagies  for  obvious  reasons,  the  chief 
of  which  is  the  extreme  development  of  vaso- 
motor powers  in  the  renal  apparatus,  already 
referred  to.  In  this  group  are  digitalis,  ergot, 
squill,  and  cantharides,  while  turpentine  and 
its  derivatives,  with  perhaps  many  others  of 
the  first  group,  may  be  said  to  belong  to  both 
classes,  being  both  vaso-motor  stimulants  and 
antiseptics. 

The  tendency,  when  abused,  of  members  of 
both  groups  to  set  up  objectionable  and  often 
severe  renal  irritation,  should  not  be  over- 


looked.   This,  of  course,  calls  for  a  diminution 
in  dose,  or  even  complete  discontinuance. 

The  great  family  of  vegetable  diuretics,  such 
as  buchu,  uva  ursi,  pareira  brava,  pipsissewa, 
stigmata  maidis,  tritioum  repens,  and  a  host 
of  others  too  numerous  to  mention,  and  the 
ordinary  saline  diuretics,  including  spirit  of 
nitrous  ether,  probably  act  chiefly  as  vaso- 
motor stimulants,  and  as  such  may  frequently 
be  administered  along  with  copious  draughts  of 
water,  for  the  purpose  of  mechanical  cleansing. 
Finally,  the  exhibition  of  antiblennorhagics 
should,  as  a  rule,  be:  In  the  earliest  stages, 
diluents  with  alkalies  ;  in  the  second,  specifics 
without  diluents;  and  in  the  third,  with  its 
many  complications — and  we  should  be  influ- 
enced largely  by  the  character  of  these  compli- 
cations in  individual  cases — diluents  followed 
by  specifics.  We  should  alternate  and  ring  the 
changes  upon  the  various  agents  at  command, 
with  local  treatment,  and  the  use  of  iron,  qui- 
nine, strychnine,  and  proper  hygiene  is  not  to 
be  overlooked  in  the  battle.  Digitalis  is  of 
most  use  when  the  kidneys  are  involved,  while 
ergot  seems  to  exert  a  positive  influence  on  that 
analogue  of  the  uterus,  the  prostatic  urethra, 
Edward  R.  Palmee. 

ANTICNESMATICS,  commonly  called 
antipruritics,  are  remedies  to  alleviate  itching. 
In  the  treatment  of  this  troublesome  and  often 
tormenting  symptom,  its  cause  should  be  sought 
for  at  the  outset,  and  it  will  usually  be  found 
to  depend  on  a  cutaneous  lesion,  which  may  or 
may  not  be  due  to  the  presence  of  animal  para- 
sites. If  these  are  discovered  they  may  be  dealt 
with  in  the  manner  described  in  the  article  on 
Antiparasitics.  In  some  instances  itching  is 
unconnected  with  any  apparent  skin  disease, 
but  may  be  an  expression  of  a  functional  nerv- 
ous derangement,  of  disorder  of  the  digestive, 
urinary,  or  genital  tract,  or,  as  in  the  case  of 
pruritus  vulvae,  of  diabetes  mellitus.  In  all 
but  the  most  trivial  cases,  mitigation  of  the 
itching  should  be  one  of  the  definite  aims  of 
treatment,  along  with  the  cure  or  alleviation 
of  the  disease  on  which  it  depends. 

General  itching  (pruritus  universalis) — and 
by  this  is  meant,  not  itching  of  the  entire  sur- 
face, but  the  frequent  and  often  almost  con- 
stant itching  of  first  one  part  and  then  another, 
with  or  without  a  special  predOection  for  any 
particular  part — is  generally  due  to  hepatic  dis- 
ease or  to  the  cutaneous  degenerative  changes 
incident  to  senility.  It  is  in  this  form  that 
cannabis  and  gelsemium  have  been  found  spe- 
cially useful  (see  the  articles  on  those  drugs). 

Local  itching  depends  on  some  morbid  state 
of  the  affected  part  itself  or  on  disease  so  situ- 
ated as  to  be  in  close  nervous  connection  with 
the  itching  area.  In  all  cases  a  careful  exami- 
nation of  the  part  should  be  made,  in  order  to 
ascertain  the  cause  of  the  itching ;  it  will  not 
do  to  assume,  for  example,  that  pruritus  vulvse 
occurring  in  a  woman  known  to  have  diabetes 
is  necessarily  due  to  that  disease,  for  diabetes 
is  no  guarantee  against  pediculi  or  ascarides. 
When  the  cause  of  the  itching  has  been  ascer- 
tained the  prime  object  of  treatment  is  to  abate 
it ;  if,  like  phtheiriasis,  it  is  one  that  can  be 
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done  away  with  speedily,  there  will  be  no  occa- 
sion to  resort  to  antionesmatics,  for  the  itching 
will  vanish  with  the  destruction  of  the  insects 
that  gave  rise  to  it.  If,  however,  the  funda- 
mental morbid  condition  is  incurable,  palliation 
of  the  itching  will  have  to  be  sought  for  in  the 
employment  of  special  remedies,  either  taken 
internally  or  applied  locally  (see  the  Index  of 
Diseases,  etc.). 

AlfTICOLICS  are  remedies  used  for  the 
alleviation  of  colic.  They  include  external 
applications,  carminatives,  and  anodynes. 

ANTICONVULSIVES.— See  Antispas- 
modics. 

ANTIBEPEBDITOMES.  —  This  term 
has  been  applied  to  such  agents  as  coca,  coffee, 
and  arsenic,  on  the  supposition  that  their 
action  in  sustaining  the  bodily  strength  and 
preventing  or  mitigating  fatigue  was  due  to 
their  lessening  the  elimination  of  nitrogenous 
material  from  the  system. 

ANTIDIPHTHERINE.  —  A  substance 
isolated  by  Professor  Edwin  Klebs  from 
cultures  of  diphtheria  bacilli  in  fluid  media, 
and  proposed  by  him  for  use  in  the  treatment 
of  diphtheria.  Starting  from  the  principle 
that  the  growth  of  pathogenic  bacteria  in 
culture  media  gradually  diminished  after  a 
certain  time,  and  then  ceased  with  the  death 
of  the  micro-organisms,  he  concluded  that  the 
latter  produced  secretions  that  were  inimical 
to  their  own  existence.  These  substances  are 
closely  related  to  the  albuminoid  group,  and 
Klebs  divided  them  into  sozalbumins  and 
toxalbnmins. 

The  cultures  of  diphtheria  bacilli  employed 
in  the  preparation  of  antidiphtherine,  which  is 
a  sozalburain,  are  sterilized  by  means  of  ortho- 
cresol,  the  destruction  of  all  bacillary  life  being 
determined  by  test-cultures.  The  remedy,  as 
prepared,  contains  0-2  per  cent,  of  orthocresol 
and  some  glycerin.  Sufficient  information  is 
not  furnished  regarding  the  method  of  sepa- 
rating the  sozalbumin  from  the  toxalbumiu  in 
the  cultures,  if  such  separation  Is  made,  and 
it  may  be  said  that  this  preparation  is  to  be 
classed  with  proprietary  remedies.  It  is  sup- 
plied in  two  degrees  of  concentration,  one  of 
which  is  said  to  represent  the  second,  the  other 
the  fourth  concentration  of  the  original  cul- 
ture fluid. 

It  has  been  said  to  kill  the  diphtheria 
bacilli  with  which  it  comes  in  contact  not 
only  in  a  test-tube,  but  in  the  human  body. 
This  statement  has  been  contradicted  by  V.  Gr. 
GrigoriefE,  of  Moscow,  who  asserts  that  it  does 
not  in  the  least  inhibit  the  development  of 
those  bacteria  even  after  twenty-four  hours' 
continuous  contact.  Its  use  is  said  to  be  un- 
attended with  danger ;  and,  while  it  is  alleged 
that  it  reduces  high  temperature  in  from  twen- 
ty-four to  forty-eight  hours  after  local  applica- 
tions, the  writer  has  not  observed  any  marked 
antipyretic  effect  follow  its  use. 

At  first  the  remedy  was  applied  to  the  dis- 
eased spots  on  the  fauces,  palate,  and  pharynx 
by  means  of  a  pledget  of  cotton  twisted  about 
a  probe,  or  the  entire  pharyngeal  region  was 
brushed  with  the  solution.    The  soaked  cotton 


was  held  in  contact  with  the  patches  as  long  as 
the  patient  could  comfortably  tolerate  it,  and 
the  applications  were  made  two  or  three  times 
a  day  and  the  practice  continued  as  long  as 
large  pieces  of  membrane  were  present.  "When 
only  small  shreds  remained  one  painting  a  day 
sufficed.  For  these  applications,  numbering 
in  all  from  four  to  seven,  from  5  to  10  c.  c.  of 
the  remedy  were  required.  Klebs  advised  that 
the  preparation  should  be  applied  with  great 
gentleness  as  well  as  thoroughness,  especially 
in  very  young  children,  an  injunction  that  is 
necessary  when  it  is  recalled  that  injudicious 
excitement  or  irritation  of  the  child  enhances 
the  danger  of  heart  failure.  If  the  temperature 
does  not  fall  after  applying  the  remedy  the 
inventor  advises  that  untouched  patches  be 
sought  for,  and,  in  the  event  of  none  being 
discerned,  that  applications  be  made  to  the 
nose  and  naso-pharynx  or  to  the  larynx  and 
trachea. 

In  an  article  published  in  the  Medical  Record 
for  December  15,  1894,  Professor  Klebs  has  re- 
ported that  this  remedy  had  been  employed  in 
fifty-one  cases,  in  which  there  was  a  mortality 
of  13'7  per  cent.,  all  forms  of  diphtheria  being 
included. 

In  the  same  article  Klebs  states  that  anti- 
diphtherine may  be  used  subcutaneously  or  by 
the  rectum  as  well  as  applied  topically,  "  espe- 
cially in  severe  and  older  cases "  (meaning,  it 
is  to  be  presumed,  severe  cases  occurring  in 
persons  past  infancy).  He  advises  the  injec- 
tion of  -^  c.  c.  every  hour  until  ten  injections 
have  been  given,  after  which  the  injection  is 
repeated  two  or  three  times  a  day,  "  or  still 
increased,  if  necessary."  Pending  adequate 
clinical  observation  with  regard  to  the  possi- 
bility of  any  danger  resulting  from  the  treat- 
ment, he  advises  that  the  action  of  the  heart 
be  watched  carefully  while  it  is  being  carried 
out. 

The  results  obtained  by  the  employment  of 
the  remedy  at  the  Willard  Parker  Hospital, 
New  York,  were  unsatisfactory,  and  further- 
more, its  hypodermic  use  was  manifestly  harm- 
ful. 

[Antidiphtherine  must  not  be  confounded 
with  the  diphtheria  aniitoxinea  of  Behring, 
Koux,  and  others,  or  with  a  German  secret 
preparation  said  to  be  a  yellow  powder  smell- 
ing like  chlorine  and  containing  as  its  chief 
ingredients  iron,  chloride,  and  potassium  chlo- 
rate.]— Samuel  T.  Aemstronq. 

ANTIDIPHTHEMTICS  are  medicines 
used  topically  in  the  treatment  of  diphtheria, 
such  as  iodine,  potassium  chlorate,  and  iron 
chloride. 

ANTIDIPHTHERITIC  SERUM.— See 

under  Antitoxines. 

ANTIDOTES  are  agents  which  affect  a 
poison  either  physically  or  chemically,  or  both, 
so  as  to  remove  it  from  the  body  or  alter  its 
character  before  absorption,  and  thereby  pre- 
vent its  toxic  action  upon  the  organism.  They 
do  their  work  in  the  alimentary  canal  or  in 
the  respiratory  passages,  and  are  applicable  to 
vegetable  as  well  as  mineral  poisons,  but  are 
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not  available  against  poisons  administered  hy- 
podermioally. 

Thus  in  poisoning  by  digitalis  the  antidote 
is  tannic  acid,  which  forms,  with  the  active 
principles  of  the  drug,  compounds  (tannates) 
which  are  comparatively  insoluble  and  there- 
fore comparatively  innocuous.  But  as  these 
tannates  are  not  wholly  inert,  an  antidotal 
measure  must  be  employed  in  addition — viz. : 
evacuation  of  the  stomach,  which  is  obtained 
by  the  administration  of  an  emetic  or  by  the 
use  of  the  stomach  pump. 

Antagonists,  on  the  other  hand,  are  agents 
which  counteract  the  efEects  of  poisons  after 
absorption  by  their  opposite  physiological  ac- 
tion in  the  blood  and  tissues  upon  the  vital 
functions  of  the  body.  They  are  applicable 
almost  wholly  to  vegetable  poisons,  and  are 
especially  available  against  such  administered 
hypodermieally.     (See  Antagonists.) 

In  the  Treatment  of  Poisoning,  whether 
by  mineral  or  vegetable  substances,  the  first 
indication  is  to  administer  the  appropriate 
chemical  antidote,  so  as  to  render  the  poison 
harmless  or  comparatively  so.  Next,  the  stom- 
ach should  be  emptied  and  washed  out,  lest 
the  newly  formed  compound  be  absorbed  after 
a  time,  and  to  remove  any  of  the  poison  which 
may  have  escaped  the  action  of  the  antidote. 
Next,  the  antagonist  should  be  administered, 
in  order  to  counteract  the  efEects  of  such  por- 
tion of  the  poison  as  may  have  been  absorbed. 
Lastly,  the  appropriate  antagonistic  measures 
should  be  employed  to  sustain  the  action  of 
any  organic  function  which  may  show  signs  of 
failure.  In  most  cases  of  alkaloidal  poisoning 
absorption  has  proceeded  so  far  before  assist- 
ance is  obtained  that  antidotes  are  of  no  value, 
and  reliance  can  only  be  placed  upon  the 
physiological  antagonist  and  such  supporting 
measures  as  will  tend  to  maintain  vitality  un- 
til the  poison  can  be  eliminated  by  the  natural 
channels. 

Antidotes  include  sundry  chemical  sub- 
stances as  well  as  measures  of  various  kinds, 
and  may  be  divided  into  two  classes :  (a)  the 
mechanical,  or  antidotal  measures;  (J)  the 
chemical,  or  true  antidotes.  The  so-called 
physiological,  or  dynamic,  antidotes  are  the 
antagonists,  which  are  treated  of  under  the  lat- 
ter title. 

The  Mechanical  Antidotes  include  such 
agents  and  measures  as  may  remove  poisons  as 
such  from  the  system,  or  may  mechanically 
prevent  their  absorption.  Emetics,  cathartics, 
washes,  injections,  ligatures,  poultices,  and  the 
use  of  the  stomach  pump,  tourniquets,  etc., 
belong  to  this  class. 

Emetics,  when  employed,  should  be  used 
without  delay.  They  are  often  rendered  need- 
less by  vomiting  induced  by  the  poison  itself, 
or  by  the  free  use  of  diluent  drinks ;  and  are 
contra-indicated  when  there  is  severe  corrosion 
of  the  alimentary  canal  or  when  abdominal 
inflammation  exists.  Sodium  chloride,  as  an 
emetic,  is  contra-indicated  in  poisoning  by 
tartar  emetic  or  corrosive  sublimate;  and  so 
also  are  oils  and  fats,  or  substances  containing 
them,  in  poiso7iing  by  phosphorus,  cantharis,  or 
copper  salts.    The  best  emetics  are  zinc  sul- 


phate (from  15  to  30  grains  in  water),  copper 
sulphate  (from  1  to  5  grains  in  water),  ipecac 
(in  powder),  emetine  (from  -jV  to  J  of  a  grain), 
and  apomorphine  (from  -jV  to  ^  of  a  grain 
hypodermieally);  but  the  following  may  be 
used:  Tartar  ' emetic  (H  grain,  acting  slowly 
and  as  a  depressant),  turpeth  mineral,  cadmium 
sulphate,  common  salt  (2  teaspoonfuls  to  a  pint 
of  water),  mustard  (3  teaspoonfuls  to  a  cup  of 
warm  water),  olive  oU,  soapsuds,  snuff,  melted 
fats  also  tickling  the  fauces  with  a  feather  or 
the  finger. 

Cathartics  are  generally  employed  after 
the  use  of  a  chemical  antidote,  to  remove  the 
compounds  formed  thereby  from  the  intestinal 
canal.  The  best  are  castor  oil,  croton  oil, 
senna,  and  magnesium  sulphate  (Epsom  salt). 
Castor  oil  protects  the  mucous  membrane  and 
obstructs  absorption,  but  is  contra-indicated 
in  poisoning  by  phosphorus,  copper  salts,  or 
cantharis,  the  absorption  of  which  is  aided  by 
oils  and  fats.  Croton  oil  is  rapid  and  power- 
ful in  the  dose  of  from  1  to  5  minims,  on  a 
bread  pill.  Magnesium  sulphate,  in  the  dose 
of  from  1  to  4  oz.,  well  diluted,  is  of  special 
service  in  chronic  lead  poisoning  and  to  remove 
antidotal  compounds  from  the  intestines.  Sen- 
na, gamboge,  and  other  drastics  are  the  best 
cathartics  in  narcotic  poisoning. 

The  Stomach  Pump  and  Stomach  Si- 
phon are  efficient,  and  do  not  weaken  the 
patient  as  emetics  do,  but  are  not  always 
available,  and  can  not  be  used  when  there  is 
corrosion  of  the  stomach  or  oesophagus,  for 
fear  of  perforation.  They  are  useless  when  the 
poison  is  in  solid  form  and  in  large  pieces 
(such  as  meat,  sausage,  fish,  cheese,  etc.). 

Chemical,'  or  True,  Antidotes  act  on  the 
poisons  themselves,  not  on  their  effects,  by 
uniting  chemically  with  the  poisons,  and  so 
converting  soluble  and  absorbable  substances 
into  compounds  which  are  more  or  less  in- 
soluble and  non-absorbable,  or  harmless  though 
soluble.  Their  use  is,  however,  restricted  to 
cases  where  the  nature  of  the  poison  is  known, 
and  they  should  be  in  themselves  harmless, 
easily  obtained,  and  of  rapid  action.  Their 
products  should  be  removed  from  the  gastro- 
mtestinal  canal  as  soon  as  possible.  They 
include  organic  as  well  as  inorganic  substances ; 
the  orgamc  are  albumen,  milk,  charcoal,  soap, 
oils,  turpentine,  tannin,  etc.,  and  the  inor- 
ganic are  acids,  ammonia,  carbonates,  hy- 
drates, sulphates,  sodium  chloride,  iodine, 
sodium  hyposulphite,  sulphuretted  hydrogen, 
iron  preparations,  potassium  permanganate, 
etc. 

Albumen  is  an  ideal  antidote,  being  harm- 
less and  easily  procured,  and  forming  com- 
pounds which  are  more  or  less  insoluble  with 
most  of  the  metallic  salts,  corrosive  alkalies, 
and  mineral  acids,  as  also  with  iodine,  bromine, 
chlorine,  creosote,  aniline,  and  alcoholic  solu- 
tions of  most  of  the  alkaloids.  It  is  especially 
suitable  against  inorganic  poisons,  and  was 
recommended  by  Orfila  for  invariable  use,  even 
on  mere  suspicion  of  poisoning.  It  should  be 
well  diluted,  the  whites  of  four  eggs  to  a 
quart  of  lukewarm  water.  Its  compounds 
(albuminates)  with  mercury  and  copper  are. 
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however,  soluble  in  an  excess  of  itself ;  those 
formed  by  it  with  salts  of  lead,  copper,  and 
zinc  are  easily  dissolved  in  lactic,  acetic,  and 
other  organic  acids  and  in  free  alkalies ;  those 
with  silver  salts  are  partially  soluble  in  an 
excess  of  common  salt ;  and  that  with  corrosive 
sublimate,  easily  in  mineral  and  organic  acids, 
in  a  solution  of  a  chloride  or  of  sodium  phos- 
phate, and  in  a  large  excess  of  albumen  itself. 

Milk  is  a  good  substitute  for  albumen,  its 
action  being  nearly  the  same  in  range  and  due 
to  its  casein,  albumin,  and  free  alkali.  It  is 
particularly  valuable  against  poisoning  with 
metallic  salts,  corrosive  acids  and  alkalies 
(especially  ammonia),  and  the  alkaline  earths, 
but  it  is  contra-indicated  when  fatty  antidotes 
are  to  be  avoided,  by  reason  of  its  richness  in 
fat. 

Gelatin  is  of  special  value  against  poisoning 
with  iodine,  bromine,  and  the  alums,  but 
requires  too  much  time  for  its  preparation,  as 
it  should  be  broken  up,  soaked  in  water  for 
half  an  hour,  and  reduced  to  the  consistence 
of  honey. 

Gluten  is  of  value  against  corrosive  sub- 
limate, but  less  so  than  albumen,  and  is  not 
easily  obtained. 

Tannin  {tannic  acid)  precipitates  the  alka- 
loids and  their  salts,  forming  therewith  com- 
pounds (tannates)  which,  though  comparatively 
insoluble,  are  not  entirely  inactive,  and  should 
be  removed  at  once  from  the  alimentary  canal 
by  emetics  and  drastic  purgatives.  It  forms 
compounds  which  are  more  or  less  insoluble 
with  many  metallic  salts,  but  is  inferior,  in 
this  respect  to  albumen,  except  in  the  case  of 
tartar  emetic,  which  albumen  does  not  affect, 
but  tannin  renders  harmless.  It  is  usually 
given  in  doses  of  from  15  to  45  grains,  in  a 
2-per-cent.  solution,  every  quarter  of  an  hour ; 
and  if  it  is  combined  with  about  10  per  cent, 
of  its  weight  of  iodine  its  antidotal  effect  on 
vegetable  poisons  is  greatly  increased.  If  it  is 
not  itself  obtainable,  decoctions  or  infusions  of 
substances  containing  it  may  be  substituted, 
such  as  tea,  coffee,  nutgalls,  kino,  rhatany, 
catechu,  and  the  barks  of  oak,  willow,  and 
cinchona. 

Oils  and  fats  are  very  efficient  antidotes 
against  the  corrosive  acids  and  alkalies,  metal- 
lic oxides,  metallic  salts,  and  carbolic  acid,  but 
are  contra-indicated  in  poisoning  by  phospho- 
rus or  cantharis,  the  absorption  of  which  they 
promote.  With  the  caustic  alkalies  they  unite 
to  form  soaps,  liberating  glycerin ;  they  are  in- 
ferior to  albumen  against  metallic  salts ;  and, 
as  their  action  is  slow,  they  are  less  efficient 
than  acids  against  alkalies.  Those  used  are 
olive,  cotton-seed,  linseed,  and  almond  oils,  also 
melted  butter  and  lard. 

Starch,  in  paste  (1  part  to  15  parts  of  water), 
is  the  antidote  against  iodine  and  bromine, 
with  which  it  forms  compounds  which  are 
almost  harmless.  It  has  some  value  against 
corrosive  acids,  corrosive  sublimate,  and  copper 
and  zinc  sulphates,  but  not  so  much  as  albu- 
men, which  is  preferred  for  these  forms  of 
poisoning,  as  well  as  for  that  with  iodine,  since 
it  has  a  greater  affinity  for  these  poisons  than 
starch  has. 


Soap,  in  the  form  of  "  suds,"  is  an  efficient 
antidote  against  acids  and  metallic  salts,  espe- 
cially corrosive  sublimate,  potassium  bichrom- 
ate, and  the  salts  of  tin  and  zinc.  It  is  inferior 
to  albumen  against  these,  but  is  preferred  to 
caustic  alkalies  against  acids,  as  of  itself  it  has 
no  corrosive  action. 

Gum  arable,  in  the  form  of  mucilage,  is 
chiefly  used  as  a  protective  against  corrosive 
poisons,  and  has  been  recommended  in  copious 
draughts  against  poisoning  with  the  bismuth 
salts. 

Charcoal  has  some  antidotal  value  against 
many  alkaloids,  the  metallic  salts,  and  phos- 
phorus, slowing  their  toxic  action  and  post- 
poning their  effects,  probably  by  a  protective 
action  upon  the  gastric  walls.  It  has  the 
valuable  property  of  absorbing  gases,  but  en- 
ters into  no  fixed  compound  with  any  mineral 
or  vegetable  poison.  Fresh  animal  charcoal 
is  the  best,  though  wood  charcoal  is  efficient, 
but  in  lesser  degree. 

Oil  of  turpentine,  after  long  exposure  to 
the  air,  and  therefore  containing  much  oxygen, 
is  the  antidote  against  phosphorus,  and  should 
be  administered  immediately  after  the  ingestion 
of  that  poison,  alone  or  in  hot  water,  and  in 
the  quantity  of  100  times  the  amount  of  the 
phosphorus  supposed  to  be  present. 

Organic  acids,  such  as  acetic  (vinegar), 
citric  (lemon  juice),  and  tartaric,  are  employed 
against  the  alkalies  and  alkaline  carbonates. 

Inorganic  acids. — Diluted  sulphuric  acid, 
in  water,  is  used  against  the  soluble  salts  of 
barium  and  lead,  with  which  it  forms  insoluble 
sulphates;  also  as  a  prophylactic  against  the 
colic  of  lead  poisoning. 

Ammonia,  diluted,  used  by  inhalation,  is 
an  efficient  antidote  against  the  vapours  of 
corrosive  acids  and  nitrobenzol,  also  chlorine, 
bromine,  and  hydrocyanic  acid. 

Magnesium  hydrate  and  carbonate  are 
the  most  efficient  antidotes  against  acids  and 
the  acid  salts,  and  even  against  oxalic  acid 
and  the  acid  oxalates,  in  the  absence  of  the 
calcium  antidotes.  They  are  also  valuable  in 
poisoning  by  arsenic,  phosphorus,  mercury, 
corrosive  sublimate,  and  other  metallic  salts, 
forming  with  arsenic  compounds  which  are 
almost  insoluble,  and  with  metallic  salts  in 
solution  precipitating  the  corresponding  oxides 
or  basic  salts. 

Magnesia  is  a  compound  of  the  hydrate 
and  carbonate  with  water,  or  a  basic  magne- 
sium carbonate.  When  heated  at  a  low  tem- 
perature it  becomes  calcined,  losing  COs  and 
HjO ;  and  then  mixed  with  35  times  its  weight 
of  warm  water  it  becomes  gelatinized,  in  which 
condition  it  is  best  for  antidotal  purposes,  in 
doses  of  from  1^  to  3  oz.,  at  short  intervals  for 
a  few  doses,  then  at  longer  intervals.  An 
excess  does  no  harm,  but  rather  benefits  the 
patient  by  its  cathartic  action.  ' 

Carbonates  and  bicarbonates  of  sodium 
and  potassium  are  employed  against  most  of 
the  poisonous  metallic  salts,  especially  those 
of  ztnc,  which  they  immediately  decompose, 
forming  insoluble  basic  compounds  ;  also 
against  iodine,  bromine,  and. potassium  bichrom- 
ate, forming  the  neutral  chromate  with  the  lat- 
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ter  and  harmless  salts  with  the  former.  They 
are  useful  in  dilute  solution  against  acids,  but 
are  less  easily  tolerated  than  magnesium  sul- 
phate. They  are  contra-indicated  inpoisoning 
by  oxalic  acid,  with  which  they  form  dangerous 
compounds. 

Calcium  hydrate  and  carbonate,  in  the 
form  of  lime  water,  chalk,  eggshells,  or  pow- 
dered oyster  shells,  are  used  against  acids,  both 
mineral  and  organic,  and  especially  against 
oxalic  acid  and  the  acid  oxalates,  which  they 
neutralise  and  convert  into  the  insoluble  cal- 
cium oxalate. 

Sulphates  of  magnesium  and  sodium 
(Epsom  and  Glauber's  salts),  the  soluble  sul- 
phates, are  particularly  efficient  against  carbolic 
acid  and  the  salts  of  barium  and  lead. 

Sodium  chloride  (common  salt),  in  dilute 
solution,  is  the  best  antidote  against  the  silver 
salts,  converting  them  into  the  insoluble  chlo- 
ride of  silver.  It  may  be  given  with  albumen, 
which  is  also  a  very  efBcient  antidote  in  this 
form  of  poisoning. 

Potassium  ferrocyanide,  given  in  doses 
of  from  30  to  60  grains  in  water,  is  of  special 
value  against  the  copper  salts,  but  albumen  is 
equally  efficient  and  more  easily  obtained. 

Potassium  permanganate  is  the  best 
antidote  against  all  organic  poisons,  if  used 
promptly,  before  absorption  has  taken  place, 
as  it  rapidly  destroys  them  by  oxidation.  It 
has  been  used  successfully  against  morphine 
and  strychnine  salts  in  the  stomach,  and  locally 
for  snake-poison.  Dr.  Moor,  of  New  York,  is 
reported  to  have  experimentally  swallowed  3 
grains  of  morphine  sulphate  in  the  presence  of 
several  physicians,  and  then  to  have  taken  a 
solution  of  4  grains  of  the  permanganate  in  4 
oz.  of  water,  without  any  morphine  eflEects 
having  been  noticed  on  him  afterwards.  As 
morphine,  after  making  the  round  of  the  cir- 
culation, constantly  returns  in  part  to  the 
stomach  until  it  is  eliminated,  the  perman- 
ganate solution  taken  from  time  to  time  may 
have  a  continuous  antidotal  action  on  such  por- 
tion of  the  morphine  as  has  been  absorbed. 

Iron.— The  hydrated  sesquioxide  is  the 
best  antidote  to  arsenic  in  solution  or  in  a 
soluble  form,  as  it  combines  with  it  to  form  a 
ferrous  arsenate,  and  also  protects  the  gastro- 
intestinal mucous  membrane  against  the  local 
action  of  the  poison.  In  the  proportion  of  10 
parts  to  one  of  arsenic  the  union  is  very  com- 
plete, but  its  union  with  the  salts  of  arsenic  is 
limited  even  when  it  is  in  great  excess,  though 
much  more  effectual  if  there  is  added  to  it  a 
small  amount  of  ammonia  or  other  caustic 
alkali,  or  if  the  basic  ferric  acetate  is  mixed 
with  it.  For  the  preparation  of  the  official 
arsenic  antidote  see  Ferri  oxidum  hydratum 
cum  magnesia,  under  the  title  Iron. 

Dialyzed  iron,  sacoharated  iron  (ferrum 
oxydatum  saccharatum),  and  the  basic  ferric 
acetate  have  all  been  used  with  more  or  less 
success  in  arsenic  poisoning. 

Copper  carbonate,  in  the  dose  of  from  3 
to  6  grains,  with  sugar  and  water,  preceded 
and  followed  by  an  emetic,  is  recommended  in 
phosphorus  poisoning,  being  supposed  to  coat 
the  particles  of  phosphorus  first  with  a  layer 


of  copper  phosphide  and  then  with  one  of  cop- 
per itself,  thus  preventing  their  solution  in  the 
fluids  of  the  stomach. 

Sodium  hyposulphite,  in  doses  of  15 
grains,  in  very  dilute  solution  and  frequently 
repeated,  is  a  valuable  antidote  against  bleach- 
ing powder  (calcium  hypochlorite),  Labarraque's 
solution  (sodium  hypochlorite),  and  Javelle  wa- 
ter (potassium  hypochlorite),  which  it  reduces 
to  chlorides,  itself  undergoing  oxidation  to  the 
sulphate. 

Chlorine,  in  the  form  of  chlorine  water, 
Labarraque's  solution,  or  Javelle  water  (see 
below),  is  employed  externally  as  an  antidotal 
wash  for  snake-bites  and  oi\isr  poisoned  wounds  ; 
also,  well  diluted,  internally  against  alkaloids 
and  other  vegetable  and  animal  poisons ;  and 
as  a  spray  for  antidotal  inhalation  against  coal 
gas  (carbonic  oxide),  ammonia,  phosphoretted 
and  sulphuretted  hydrogen,  and  hydrocyanic 
acid. 

Iodine,  in  very  dilute  solution,  is  used  as  an 
antidote  against  alkaloids  and  their  salts,  also 
other  vegetable  poisons,  and  snake-venom.  All 
its  compounds  are  more  or  less  soluble  and 
toxic,  and  must  therefore  be  removed  from  the 
system  as  soon  as  possible.  Bouchardafs  anti- 
dote for  vegetable  poisons  consists  of  3  grains  of 
iodine,  30  grains  of  potassium  iodide,  and  11 
oz.  of  distilled  water.  The  dose,  which  is  from 
1^  to  3  oz.,  should  be  repeated  frequently. 

Ammonium  carbonate,  in  the  dose  of  5 
grains,  administered  hypodermically  in  the 
vicinity  of  wounds  caused  by  poisoned  arrows, 
was  repeatedly  used  by  Dr.  Parke,  the  surgeon 
of  Stanley's  last  expedition  in  Africa,  with  en- 
tire success  in  saving  life  when  it  was  employed 
immediately  after  the  injury.  Persons  so 
wounded,  if  they  were  at  too  great  a  distance 
to  receive  this  treatment,  invariably  died  within 
a  short  time. 

List  of  Poisons  and  their  Antidotes  (not 
including  antagonists,  for  which  see  that  title. 
For  more  detailed  information,  see  the  differ- 
ent subtitles  in  this  article,  also  the  headings 
of  individual  poisons  throughout  the  book). 

Acid,  Carbolic. — Epsom  or  Glauber's  salt 
(magnesium  or  sodium  sulphate),  sacoharated 
lime,  albumen,  oils. 

Acid,  Hydrocyanic. — Persalts  and  protosalts 
of  iron  (if  there  is  time  to  do  anything),  with 
magnesia;  ammonia,  inhaled  diluted,  or  chlo- 
rine water  in  the  form  of  spray,  for  the  vapours. 

Acid,  Oxalic. — Calcium  hydrate  or  carbonate, 
in  the  form  of  lime  water,  chalk,  whiting,  or 
wall  plaster,  in  water ;  magnesia.  Avoid  po- 
tassium and  sodium  carbonates  and  bicarbo- 
nates. 

Acids,  Mineral. — Alkalies,  such  as  sodium 
bicarbonate,  magnesia,  chalk,  whiting,  or  wall 
plaster,  in  water ;  albumen,  flour,  milk,  soap, 
starch,  olive  oil. 

Acids,  Vegetable.— kWaXma,  such  as  chalk, 
whiting,  plaster,  etc.,  in  water. 

Alkalies. — Acids,  diluted,  such  as  vinegar, 
lemon  juice,  etc. ;  albumen,  milk,  gelatin,  oils. 

Alkaloids. — Tannin,  albumen,  potassium  per- 
manganate, iodine,  charcoal ;  emetics  and  ca- 
thartics afterwards. 

Ammonia.— KciUs  (diluted),  albumen,  milk. 
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oils ;  vapour  of  vinegar  or  chlorine-water  spray, 
inhaled,  for  the  vapour. 

Amyl  Nitrite. — Artificial  respiration. 

AncBsthetics. — Artificial  respiration. 

Aniline. — Albumen,  milk. 

Antimony. — Lavage  of  the  stomach  with 
water  first,  then  with  solution  of  tannin  ;  milk, 
albumen. 

Arsenic. — Ferric  oxide  (freshly  prepared  by 
precipitating  a  solution  of  ferric  chloride  with 
sodium  carbonate  or  ammonia,  or  in  the  form 
of  the  official  ferri  oxidum  hydratum  cum 
magnesia),  dialyzed  iron,  saccharated  iron 
oxide,  basic  ferric  acetate,  magnesia. 

Barium  Salts. — Epsom  or  Glauber's  salts 
(magnesium  or  sodium  sulphate),  diluted  sul- 
phuric acid. 

Bismuth  Salts. — Gum  arabic  in  the  form  of 
mucilage. 

Bleaching  Powder. — Sodium  hyposulphite. 

Bromine. — Albumen,  starch,  gelatin,  sodium 
and  potassium  carbonates  and  bicarbonates ; 
for  the  vapour,  ammonia  vapour,  inhaled,  or 
steam  inhalations. 

Cantharis. — Linseed  tea,  gruel,  barley  water, 
as  demulcents ;  water  in  large  quantity  to 
flush  the  kidneys.     Avoid  oils,  fats,  and  milk. 

Carbonic-acid  ffas.— Artificial  respiration. 

Chlorine. — Albumen  ;  ammonia  or  steam  in- 
halations for  poisoning  by  the  vapour. 

Coal  Gas. — Chlorine  water  in  the  form  of* 
spray,  artificial  respiration. 

Colchicum. — Tannic  or  gallic  acid,  then 
emetics. 

Conium. — Tannic  or  gallic  acid,  then  emet- 
ics. 

Copper  Salts. — Albumen,  soap,  potassium 
ferrocyanide.    (See  Metallic  Salts,  below.) 

Corrosive  Sublimate. — Lime  water  and  milk, 
albumen,  gluten,  magnesia ;  emetics  or  the 
stomach  pump  afterwards.  (See  Metallic  Salts, 
below.) 

Creosote. — (See  Acid,  Carbolic,  above.) 

Croton  Oil. — Lavage  of  the  stomach,  demul- 
cents, emetics. 

Curare. — Ligation  above  the  wound,  if  there 
is  any,  which  should  be  incised  freely  and 
sucked  powerfully ;  artificial  respiration. 

Cyanides. — (See  Acid,  Hydrocyanic,  above.) 

Digitalis. — Tannic  acid,  followed  by  emet- 
ics, 

Urgot. — Tannic  acid,  followed  by  emetics. 

Grelsemium. — Artificial  respiration. 

Iodine. — Starch,  flour,  gelatin,  sodium  and 
potassium  carbonates  and  bicarbonates. 

Javelle  Water. — Sodium  hyposulphite. 

Labarraque's  Solution. — Sodium  hyposul- 
phite. 

Lead  Salts. — Sulphuric  acid  diluted  freely 
with  water,  emetics.  (See  Metallic  Salts,  be- 
low.) 

Metallic  Salts. — Albumen,  milk,  magnesia, 
starch,  soap,  oils  and  other  demulcents,  sodium 
and  potassium  carbonates  and  bicarbonates, 
lavage  of  the  stomach,  emetics  and  cathartics. 

Morphine. — Potassium  permanganate.  (See 
Alkaloids.) 

Mushrooms. — Castor  oil. 

Nitrobenzol. — Ammonia,  diluted,  by  inhala- 
tion ;  artificial  respiration. 


Opium.- — (See  Alkaloids  and  Morphine, 
above.) 

Phosphorus. — Old,  acid  oil  of  turpentine, 
copper  carbonate  with  sugar  and  water,  cop- 
per sulphate  as  an  emetic  and  as  a  chemical 
antidote,  charcoal,  magnesia.  Avoid  oils,  fats, 
and  milk. 

Physostigma. — Artificial  respiration.  (See 
Alkaloids.) 

Potassium  Bichromate. — Sodium  and  potas- 
sium carbonates  and  bicarbonates,  soap.  (See 
Metallic  Salts,  above.) 

Savine. — Epsom  salt,  demulcents. 

Silver  Salts.— Common  salt  in  solution  with 
albumen.     (See  Metallic  Salts,  above.) 

Snake-bite. — Ligation  above  the  wound, 
with  excision  of  the  part  and  searing  with 
a  hot  iron  ;  chlorine  water,  Labarraque^  solu- 
tion or  Javelle  water,  iodine,  ammonia,  am- 
monium carbonate ;  artificial  respiration. 

Strychnine. — Tannin,  potassium  permanga- 
nate.   (See  Alkaloids,  above.) 

Tartar  Emetic. — (See  Antimony,  above.) 

Tobacco. — Tannin,  then  emetics.  (See  Alka- 
loids, above.) 

Turpentine  Oil. — Epsom  salt,  demulcents. 

Wounds,  Poisoned. — Ammonium  carbonate, 
potassium  permanganate,  chlorine  water.  (See 
Snake-bite,  above.) 

Zinc  Salts. — Sodium  and  potassium  car- 
bonates and  bicarbonates,  then  emetics  and 
warm  demulcent  drinks.  (See  Metallic  Salts, 
above.) — Samttel  0.  L.  Potter. 

ANTIDOTUM  ABSENICI  (Ger.  Ph.).— 
A  preparation  almost  identical  with  the  ferri 
oxidum  hydratum  cum  magnesia  of  the  U.  S. 
Ph. 

ANTIBTSCBATICS  are  remedies  credited 
with  some  special  action  in  overcoming  a  dys- 
crasia.  They  include  mercury,  iodine,  arsenic, 
antimony,  and  the  lesser  drugs  popularly  sup- 
posed to  "  purify  the  blood." 

ANTIDYSEWTEBICS  are  remedies  that 
are  supposed  to  have  a  direct  curative  action 
in  cases  of  dysentery.  The  most  important  of 
them  is  ipecacuanha. 

ANTIFEBRINE.— See  Acetanilidb. 

ANTIFERmENTATIVES.  — See  Anti- 

ZYMOTICS. 

ANTirUNGIN.— A  German  proprietary 
preparation  said  to  contain  15  per  cent,  of 
boric  acid  and  a  little  acid  magnesium  borate, 
put  forward  by  its  maker  as  a  remedy  for 
diphtheria. 

ANTIGALACTICS.— The  measures  that 
seem  to  be  at  all  trustworthy  as  agents  to 
check  the  secretion  of  milk  are  methodical 
compression  of  the  breasts  by  bandaging  or 
adhesive-plaster  strapping,  and  the  local  use 
of  belladonna  in  the  form  of  an  ointment  or  a 
plaster.  Potassium  iodide  also  has  some  ad- 
vocates as  a  topical  antigalaetio. 

ANTIGONOK.BHOICS.  —  See  Antiblen- 

NOBRHAQICS. 

ANTIHTDBOPIN.— See  Blatta. 
ANTIKAMNIA  is  an  American  proprie- 
tary preparation  that  has  come  into  extensive 
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use  as  an  analgetic  and  antipyretic.  It  is  a 
wiiite,  crystalline,  odourless  powder  having  a 
slightly  aromatic  taste,  soluble  in  hot  water, 
almost  insoluble  in  cold  water,  but  more  freely 
soluble  in  alcohol.  It  is  probably  one  of  the 
coal-tar  products,  or  a  mixture  of  one  or  more 
of  those  products  with  some  other  drug  or 
drugs.  Several  analysts  aifirm  that  it  is  a 
mixture  of  acetanilide  and  sodium  bicarbonate, 
and  some  say  that  it  contains  caffeine ;  as  to 
this  question.  Dr.  Hugo  Engel,  of  Philadelphia 
(Med.  Summary,  Sept.,  1892),  says  :  "  Upon  the 
drug  having  been  prepared  in  accordance  with 
those  formulae,  an  article  was  produced  bear- 
ing no  resemblance  to  antilcamnia."  What- 
ever its  composition  may  be,  antikamnia  seems 
to  have  a  sufficiently  definite  therapeutic  action 
to  give  it  individuality  as  a  drug. 

As  an  antipyretic  it  acts  rather  more  slowly 
than  antipyrine  or  acetanilide,  but  efficiently, 
and  it  has  the  advantage  of  being  free  or 
almost  free  from  any  depressing  effect  on  the 
heart ;  some  observers  even  think  that  it  exerts 
a  sustaining  action  on  the  circulation.  As  an 
analgetic  it  is  characterized  by  promptness  of 
action  and  freedom  from  the  disagreeable  ef- 
fects of  the  narcotics.  It  has  been  much  used, 
and  with  very  favourable  results,  in  neuralgia, 
influenza,  and  various  nervous  disorders  char- 
acterized by  melancholia.  The  dose  of  anti- 
kamnia is  from  3  to  10  grains,  and  it  is  most 
conveniently  given  in  the  form  of  tablets. 
Slight  cyanosis  has  been  observed  when  from 
40  to  60  grains  have  been  taken,  and  occasion- 
ally after  taking  not  more  than  30  grains. 

ANTIEOL  is  said  to  be  a  mixture  of  75 
per  cent,  of  acetanilide,  17'5  per  cent,  of  so- 
dium bicarbonate,  and  7'5  per  cent,  of  tartaric 
acid.  Presumably  it  is  intended  for  use  under 
the  conditions  that  call  for  the  employment  of 
acetanilide. 

ANTILITHICS. — These  remedies  include 
all  the  measures  that  tend  to  lessen  the  accu- 
mulation of  waste  products  in  the  system  (for 
the  most  part  the  antarthritics  and  antirrheu- 
matics),  together  with  drugs  that  are  supposed 
to  exert  a  special  action  in  preventing  lithiasis 
or  to  dissolve  calculous  concretions. 

ANTIIiTJETICS.— See  Antisyphilitics. 

ANTIMIASMATICS.  —  See    Antipebi- 

ODICS. 

ANTIMONY.— Metallic  antimony  is  little 
used  in  medicine  at  the  present  time,  although 
formerly  pills  of  it  having  a  cathartic  effect 
were  used  and,  on  account  of  their  having  been 
recovered  from  the  stools,  were  termed  perpet- 
ual or  family  pills.  Wine,  water,  and  other 
fluids  which  had  been  allowed  to  stand  for 
some  time  ;in  cups  made  of  this  metal  were 
found  to  have  taken  up  small  amounts  of  an- 
timony and  were  used  medicinally.  Finely 
powdered  antimony  has  within  quite  recent 
times  been  employed  for  the  same  purposes  as 
its  salts,  but  it  is  not  very  eligible.  The  most 
active  and  most  important  salt  of  this  metal  is 
the  tartrate  of  anhmony  and  potassium,  anti- 
monii  et  potassii  tartras  (IT.  S.  Ph.),  antimo- 
nium  tartaratum  (Br.  Ph.),  tartarus  stibiatus 


(Ger.  Ph.),  or  tartar  emetic.  It  is  also  the  one 
with  which  nearly  all  the  physiological  tests  of 
the  salts  of  antimony  have  been  made,  and  the 
one  which  has  been  generally  employed  in  case 
of  criminal  poisoning,  and  from  which  the  vast 
majority  of  cases  of  accidental  poisoning  have 
occurred. 

The  effect  of  small  doses  of  antimony  and 
its  salts,  Yhv  °i  a  grain  of  tartar  emetic,  for  ex- 
ample, if  the  dose  is  not  too  frequently  repeated, 
is  a  slight  feeling  of  uneasiness  in  the  stomach, 
not  unlike  that  of  hunger.  Somewhat  larger 
doses  give  rise  to  nausea  and  vomiting,  increase 
the  secretion  of  the  mucous  membranes  of  the 
air-passages,  of  the  alimentary  canal  (sufficiently 
to  excite  catharsis),  and  of  the  liver  and  pan- 
creas ;  they  also  have  the  effect  of  a  cardiac  de- 
pressant and  diaphoretic.  The  emetic  action 
of  antimony  is  not  rapid,  often  being  delayed 
for  half  an  hour,  but  it  is  prolonged  and  de- 
pressing and  accompanied  by  violent  retching 
and  straining. 

When  tartar  emetic  is  applied  to  the  skin  or 
employed  in  enemata  or  intravenous  injections 
the  constitutional  effects  follow,  and  it  has  been 
used  in  such  manner  for  the  dislodgment  of 
bodies  impacted  in  the  oesophagus,  but  this 
practice  has  been  wholly  superseded  by  the 
subcutaneous  administration  of  apomorphine. 
The  purgative  effects  are  no  longer  thought 
desirable,  but  antimony  is  sometimes  added  to 
the  saline  cathartics  to  promote  their  action. 
If  it  is  given  with  a  small  amount  of  water  its 
emetic  effects  are  the  most  marked,  but  if  a 
large  c^uantity  of  water  is  used  the  purgative 
action  is  most  prominent.  Where  a  cathartic 
effect  is  contra-indicated  opium  is  often  used 
to  prevent  it.  Both  these  effects  are  increased 
by  the  simultaneous  use  of  wine  or  acid  fruits. 
The  urine  and  perspiration  and  in  nursing 
women  the  milk  are  the  principal  vehicles  of 
its  excretion. 

Five  grains  of  tartar  emetic  may  be  fairly 
regarded  as  the  minimum  fatal  dose,  although 
death  has  occurred  in  one  case  after  the  ad- 
ministration of  1-J-  grain,  and,  as  is  true  of 
all  poisons,  phenomenally  large  doses  have  oc- 
casionally been  followed  by  no  ill  effects.  In 
acute  antimonial  poisoning  there  are  nausea 
followed  by  persistent  vomiting,  a  metallic  taste, 
a  burning  sensation  in  the  throat,  oesophagus, 
and  stomach,  salivation,  dysphagia,  hiccough, 
cramps  of  the  muscles,  cold  sweat,  general  cold- 
ness of  the  surface  of  the  body,  gastralgia,  a 
pulse  which  progressively  becomes  weaker,  di- 
minished arterial  tension,  cyanosis,  pinched 
face,  amblyopia,  slow  respiration,  suppression 
of  the  urine  in  some  cases,  and  collapse  and 
coma.  The  stools  at  first  consist  of  faecal  mat- 
ters, but  become  more  and  more  fluid  until  they 
resemble  the  rice-water  discharges  of  Asiatic 
cholera — that  is,  separate  into  a  lower  white  and 
flocoulent  layer  and  an  upper  watery  and  al- 
most clear  layer.  The  entire  condition  has  a 
strong  resemblance  to  cholera,  for  which  dur- 
ing the  prevalence  of  this  disease  it  might 
easily  be  mistaken.  In  some  oases,  and  they 
are  those  in  which  the  danger  to  life  is  great- 
est, the  nausea  and  vomiting  may  be  entirely 
absent,  the  sole  effects  being  exerted  upon  the 


113 


ANTIKOL 
ANTIMONY 


heart  and  the  nervous  system.  If  death  does 
not  occur  speedily  an  aphthous  inflaramation 
is  set  up  and  the  characteristic  antimonial  erup- 
tion occurs  around  the  margins  of  the  anus  and 
the  nasal  fossse,  about  the  genitals,  and  upon 
the  skin  of  the  abdomen.  The  post-mortem 
appearances  will  be  aphthous  inflammation  of 
the  mouth,  pharynx,  and  oesophagus,  with  soft- 
ness and  erosion  of  the  mucous  membrane  of 
the  stomach,  duodenum,  caecum,  and  rectum, 
all  of  which  organs  will  have  brown  fluid  con- 
tents, and  the  liver  will  be  found  enlarged  and 
undergoing  fatty  degeneration,  the  heart  some- 
times flabby  and  relaxed,  the  kidneys  fatty,  and 
the  lungs  congested.  The  liver  will  always  con- 
tain antimony  and  usually  some  sugar.  In 
treating  these  cases  the  vomiting  must  be  pro- 
moted by  warm  water,  followed  by  milk  and 
tannin  (the  chemical  antidote)  in  some  form  or 
another,  given  in  large  quantities.  If  tannin 
itself  is  not  at  hand,  nutgalls,  strong  green 
tea,  and  infusion  of  cinchona  or  of  oak  bark 
are  appropriate  preparations.  The  depression, 
pain,  and  diarrhoea  must  be  combated  with  al- 
cohol, ether,  and  opium,  and  such  other  reme- 
dies are  to  be  used  as  the  symptoms  in  each 
particular  case  may  call  for.  Accidental  poi- 
soning may  result  from  overdoses  of  such  a 
preparation  as  antimonial  wine  or  any  one  of  a 
number  of  proprietary  "soothing  syrups"  or 
cough  mixtures,  or  in  rubber  works,  type  found- 
ries, and  other  places  where  the  metal  is  em- 
ployed. Red  rubber  is  given  its  colour  by  the 
red  sulphide  of  antimony,  but,  as  in  the  process 
of  vulcanizing  the  two  substances  are  so  thor- 
oughly incorporated,  the  danger  of  poisoning 
from  this  source  is  very  remote.  In  places 
where  antimony  is  melted  some  cases  of  poison- 
ing have  occurred  from  the  inhalation  of  the 
fumes,  but,  as  all  commercial  antimony  con- 
tains arsenic,  it  is  somewhat  problematical  as 
to  which  of  these  metals  caused  the  trouble. 
Tartar  emetic  is  sometimes  used  to  destroy  ants 
and  a  number  of  cases  of  accidental  poisoning 
have  occurred  from  lack  of  care  in  keeping  it 
out  of  the  way  of  children. 

In  chronic  a/ntimonial  poisoning,  of  which 
there  has  been  a  large  number  of  cases,  with 
criminal  intent,  death  has  resulted  either  from 
the  exhaustion  consequent  upon  the  long-con- 
tinued disturbance  of  the  digestive  functions 
or  from  the  constitutional  effects  of  antimony 
upon  the  vital  functions,  especially  those  of 
the  heart  and  the  nervous  system.  Often  it 
will  be  impossible,  without  a  chemical  analysis 
of  the  excretions  during  life  or  of  the  organs 
of  the  body  after  death,  to  determine  whether 
the  condition  in  question  is  one  of  poisoning, 
of  dysentery,  or  of  exhaustion  and  wasting  due 
to  some  precedent  disease.  The  difliculty  of 
diagnosis  during  life  is  added  to  by  the  fact 
that  if  the  initial  doses  are  very  small  and 
progressively  increased,  a  tolerance  of  their 
^.effeots  upon  the  stomach  is-  established,  the 
only  symptom  referable  to  that  organ  being 
perhaps  a  slight  disgust  for  food  which  by 
itself  is  in  no  way  characteristic,  while  the 
actual  lesions  of  the  alimentary  canal  are  as 
well  marked  as  in  cases  where  nausea,  etc.,  are 
present.  Also,  if  2  grains  or  so  of  tartar  emetic 
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are  dissolved  in  a  quart  of  water,  small  doses 
may  be  given  at  frequent  intervals,  and  they 
will  purge  violently  and  cause  a  condition  simu- 
lating dysentery,  without  giving  rise  to  any  gas- 
tric disturbance.  The  symptoms  observed  in 
chronic  antimonial  poisoning  are  nausea,  dis- 
gust for  food,  vomiting  of  the  food,  mucus,  and 
bile,  diuresis  (the  reverse  occurring  in  chronic 
arsenical  poisoning),  alternate  constipation  and 
diarrhoea,  a  quick  and  weak  pulse,  paleness  of 
the  face,  an  anxious  countenance,  muscular 
weakness,  a  cold  surface,  clammy  perspiration, 
jaundice,  salivation,  increased  secretion  from 
the  pharynx,  a  coated  tongue,  amblyopia, 
dyspnoea,  a  sense  of  oppression  in  the  head, 
tympanites,  colic,  abdominal  tenderness,  en- 
largement of  the  liver,  loss  of  flesh,  in  some 
cases  the  characteristic  eruption  in  the  locali- 
ties mentioned  above,  and  collapse.  It  need 
hardly  be  stated  that  not  all  these  symptoms 
will  be  present  in  all  instances,  and  that  a  diag- 
nosis, when  those  referable  to  the  alimentary 
canal  are  not  well  marked  or  are  lacking,  is  a 
matter  of  extreme  difficulty  and,  in  fact,  im- 
possible unless  the  presence  or  absence  of  an- 
timony in  the  excretions  is  settled  by  the  aid 
of  analysis.  There  is  nothing  special  in  the 
treatment  of  this  condition  beyond  the  instant 
stoppage  of  the  administration  of  the  antimony 
and  the  adoption  of  measures  to  relieve  the 
irritation  of  the  alimentary  canal  and  to  sup- 
port the  strength.  The  post-mortem  appear- 
ances may  be  very  slight,  consisting  of  little 
more  than  evidences  of  long-continued  irrita- 
tion of  the  stomach  and  intestines,  but  in  some 
cases  the  appearances  noted  under  the  head  of 
acute  poisoning  will  be  present  in  a  greater  or 
lesser  degree.  Whatever  may  be  found,  it  will 
hardly  be  distinctive  of  this  form  of  poisoning. 
The  liver  and  kidneys  will  reveal  the  presence 
of  antimony,  and  so  probably  will  the  contents 
of  the  intestines  and  bladder. 

Tartar  emetic,  or  the  tartrate  of  antimony 
and  potassium,  is  the  only  salt  of  antimony 
which  is  of  definite  chemical  composition,  and, 
with  the  exception  of  the  terchloride,  or  butter 
of  antimony,  is  the  only  one  which  can  be  re- 
lied upon  as  being  free  from  arsenic.  More- 
over, as  it  possesses  all  the  medicinal  properties 
of  the  metal,  it  is  the  preparation  which  is  in 
every  way  the  most  desirable  to  use.  The  car- 
dinal rule  to  be  observed  in  the  employment  of 
antimony  is  its  avoidance  in  all  cases  except  in 
the  plethoric,  or  where,  if  nothing  else  can  be 
obtained,  its  depressing  properties  will  be  coun- 
terbalanced by  the  possible  benefits  to  be  de- 
rived from  its  employment.  It  may  be  added 
that,  unless  in  isolated,cases,  its  administration 
to  the  young  is  attended  with  more  or  less 
danger.  As  an  emetic  in  cases  of  poisoning  it 
is  not  to  be  recommended,  as  its  action  is  slow 
and  its  effects  are  prolonged  and  debilitating. 
Whenever  it  is  used  as  an  emetic,  if  the  first 
dose  does  not  act,  some  other  drug  or  prepara- 
tion must  be  substituted.  Its  use  has  been 
suggested  in  the  treatment  of  chorea,  in  some 
cases  of  which  emesis  proves  of  value,  but,  as 
there  is  nothing  specific  alleged  for  this  par- 
ticular drug,  one  which  is  speedier  in  its  action 
and  less  debilitating  is  more  desirable.    In  the 
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acute  and  forming  stages  of  all  catarrhal  dis- 
orders of  the  respiratory  tract  doses  of  ^  of  a 
grain,  frequently  repeated,  but  not  often  enough 
to  cause  nausea,  will  usually  either  abort  the 
attack  or  shorten  its  course.  For  these  pur- 
poses the  compound  -  licorice  mixture  and 
James's  powder  are  often  used,  but  possess  no 
advantages  over  tartar  emetic.  When  a  dry 
cough  accompanies  these  conditions  the  addi- 
tion of  ammonium  chloride  and  opium  is  advis- 
able. Tartar  emetic  is  one  of  the  ingredients 
of  a  large  number  of  proprietary  cough  mix- 
tures. Asthma  is  one  of  the  diseases  in  which 
great  reliance  was  formerly  placed  on  antimony, 
but,  except  in  those  cases  where  the  attack ,  is 
set  up  and  maintained  by  an  overloaded  stom- 
ach and  when  emesis  seems  proper,  it  is  to  be 
avoided.  Puerperal  fever,  mammitis,  orchitis, 
and  other  acute  inflammatory  conditions  in  the 
plethoric  are  sometimes  benefited  by  its  use  in 
small  doses  frequently  repeated,  but  the  utmost 
caution  must  be  observed  to  avoid  carrying  the 
depression  beyond  the  point  of  safety.  For 
the  reduction  of  the  temperature  and  the  pro- 
motion of  diaphoresis  in  sthenic  fevers  anti- 
mony stands  next  to  aconite  in  efficiency,  but 
the  latter  is  much  safer  and  is  to  be  preferred. 
Acute  indigestion  is  perhaps  the  only  condition 
in  children  in  which  the  use  of  tartar  emetic 
is  permissible,  and  then  it  may  be  given  in 
doses  of  yi^y  of  a  grain  every  hour  until  J  of  a 
grain  has  been  taken.  In  sthenic  noisy  de- 
lirium and  mania,  when  everything  else  fails 
to  produce  quiet  and  rest,  small  amounts  may 
be  combined  with  opium,  and  good  results  fol- 
low; but,  as  in  so  many  of  these  oases  the 
period  of  excitement  is  followed  by  one  of  de- 
pression, the  greatest  caution  must  be  exercised. 
In  the  past  a  large  number  of  conditions  have 
been  treated  with  this  drug,  and  from  time 
to  time  attempts  are  made  to  revive  its  use, 
but,  with  the  exceptions  already  noted,  its 
disadvantages  more  than  counterbalance  its 
advantages,  and  its  employment  should  be 
adopted  only  after  the  most  serious  considera- 
tion. 

The  external  application  of  tartar  emetic, 
either  powdered,  in  solution,  or  in  the  form  of 
an  ointment,  is  followed  by  an  eruption  which, 
at  first  vesicular,  becomes  papular  and  then 
pustular.  The  pustules  are  umbilicated  and 
resemble  those  of  small-pox,  for  which  the 
eruption  has  sometimes  been  mistaken.  If  the 
action  of  the  drug  is  allowed  to  continue  be- 
yond a  certain  point,  sloughing  and  even  gan- 
grene may  occur,  especially  if  the  skin  at  the 
point  of  application  was  broken  or  very  thin. 
When  the  general  temperature  of  the  body  is 
above  the  normal,  less  local  reaction  may  be 
expected.  Formerly  this  eruption  was  induced 
for  purposes  of  counter-irritation  in  chronic 
disease  of  the  lungs,  etc.,  but,  on  account  of 
its  great  harshness  and  the  danger  of  constitu- 
tional effects  from  absorption  of  the  antimony, 
it  is  no  longer  employed.  It  was  also  used  for- 
merly to  obliterate  7UBvi  and  superficial  vari- 
cose veins.  In  cases  of  strangulated  hernia, 
rigidity  of  the  os  uteri  during  labor,  and  dis- 
locations, nauseating  doses  may  be  used  with 
a  good  deal  of  success ;  but  it  need  hardly  be 


stated  that  an  anaesthetic  is  to  be  preferred  if 
it  is  obtainable. 

Doses  of  from  ij^  to  ^  of  a  grain  of  tartar 
emetic,  repeated  every  two  hours,  are  diapho- 
retic and  expectorant ;  in  doses  of  from  i  to  i 
a  grain  it  acts  as  a  nauseant  and  sudorific,  and 
in  1-grain  doses  as  an  emetic. 

The  oxide  of  antimony  is  rarely  used,  except 
in  the  form  of  James's  powder.  It  may  be 
given  for  its  emetic  properties  in  from  2-  to  4- 
grain  doses,  but  it  is  very  slow  in  its  action. 

The  oxysulphuret,  or  Tcermes  mineral,  is 
emetic  in  doses  of  from  5  to  30  grains,  but  is 
very  uncertain  in  its  action. 

The  sulphuret,  or  crude  antimony,  has  en- 
tirely gone  out  of  use,  except  for  the  prepara- 
tion of  the  various  salts  of  the  metal.  It  was 
formerly  given  in  5-  to  15-grain  doses. 

Sulphurated  antimony,  or  the  golden  sulphu- 
ret of  antimony,  is  no  longer  used  by  itself, 
but  is  contained  in  the  compound  antimony 
pills. 

The  antimonial  wine  of  the  pharmacopoeias 
contains  1  part  of  tartar  emetic  in  about  250 
parts,  and  is  diaphoretic  and  expectorant  in 
doses  of  from  10  to  20  drops,  depending  upon 
the  age  and  strength  of  the  patient,  but  it  is 
rarely  used  as  an  emetic,  as  the  amount  of  wine 
in  a  dose  large  enough  to  be  effectual  interferes 
with  its  action. 

The  compound  pills  of  antimony  of  the  U.  S. 
Ph.  and  the  compound  calomel  pills  of  the  Br. 
Ph.,  popularly  known  as  Plummer's  pills,  con- 
tain \  a  grain  each  of  calomel  and  sulphurated 
antimony  and  3  grains  of  guaiacum.  They 
have  been  employed  in  the  treatment  of  rheu- 
matism and  cutaneous  disorders,  especially 
those  of  a  syphilitic  origin,  and  are  said  to 
have  been  devised  for  the  purpose  of  affording 
an  opportunity  to  prescribe  a  mercurial  with- 
out the  patient's  knowledge. 

Crude  or  hlaclc  antimony,  or  antimony  sul- 
phide or  trisulphide  {antimonii  sulphidum 
EU.  S.  Ph.],  anPimonium  nigrum  purificatum 
Br.  Ph.],  stibium  sulfuratum  nigrum  [Ger. 
'h.]),  and  sulphurated  antimony,  or  Tcermes 
mineral  (antimonium  sulphuratum  [U.  S.  Ph., 
Br.  Ph.],  stibium  sulfuratum  aurantiacurn 
[Ger.  Ph.]),  are  used  in  veterinary  medicine  and 
in  making  other  antimonial  preparations. 

Antirnonial  piowder,  or  James's  poioder  (pul- 
vis  antimoniaUs),  is  an  intimate  mixture  of  33 
parts  of  antimony  oxide  and  67  of  precipitated 
calcium  phosphate  (U.  S.  Ph.),  or  of  1  part  of 
antimony  oxide  and  2  parts  of  calcium  phos- 
phate (Br.  Ph.).  It  may  be  given  in  doses  of 
from  3  to  8  grains. 

The  Br.  Ph.  authorizes  a  liquor  antimonii 
chloridi,  or  solution  of  antimony  chloride 
which  is  used  in  5-  to  10-drop  doses,  and  a 
tartar-emetic  ointment  {unguentum,  antimonii 
tartarati),  which  is  employed  as  a  counter-irri- 
tant and  vesicant. 

Diaphoretic  antimony  is  official  in  the  Fr. 
Cod.  as  antimoine  diaphoretique  lave,  and  may 
be  given  in  8-  to  30-grain  doses,  but  it  is  an 
uncertain  and  untrustworthy  preparation. 

The  protochloride  or  trichloride,  or  butter 
of  antimony,  has  sometimes  been  used  as  a 
caustic  and  vesicant.— RvssEhi,  H.  Nevins 
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ANTINAE.COTICS  are  agents  that  resist 
the  action  of  narcotics.  Some  of  them,  lilie 
coffee,  tend  to  prevent  sleep  in  persons  who 
have  not  taken  a  narcotic.  There  is  no  drug 
that  is  antagonistic  to  all  narcotics,  and  the 
e.xpediency  of  considering  the  so-called  anti- 
narcotics  as  a  class  of  remedies  is  questionable. 

ANTINEBVIN  is  a  German  proprietary 
antipyretic  and  analgetic,  said  to  consist  of  1 
part  each  of  ammonium  bromide  and  salicylic 
acid  and  2  parts  of  acetanilide.  It  is  given  in 
doses  of  from  8  to  25  grains,  four  times  a  day. 

ANTINEUBALGICS.— See  under  Anal- 
getics. 

ANTIPARASITICS  are  agents  that  de- 
stroy animal  and  vegetable  parasites.  Practi- 
cally, they  embrace  those  that  are  employed 
in  the  treatment  of  parasitic  skin  diseases  (to 
which  alone  this  article  relates)  and  the  an- 
thelminthics,  which  are  treated  of  under  that 
name. 

In  the  treatment  of  skin  diseases  antipara- 
sitics play  a  very  important  part.  It  is  not 
only  in  those  affections  that  have  been  most 
commonly  and  distinctively  classed  as  "  para- 
sitic "  that  these  agents  are  required,  but  also 
in  many  other  diseases  of  the  skin  in  which 
the  presence  of  parasites  constitutes  an  essen- 
tial if  less  obvious  factor  in  the  ffitiology. 
The  parasitic  diseases  of  the  skin  have  been 
commonly  divided  into  those  due,  on  the  one 
hand,  to  animal,  and,  on  the  dther,  to  vegetable 
parasites — the  former  including  more  particu- 
larly scabies  and  phtheiriasis,  and  the  latter 
such  affections  as  ringworm,  favus,  and  chro- 
mophytosis.  Manifestly,  these  can  represent 
only  a  small  part  of  the  cutaneous  diseases 
which  are  attributable  either  wholly  or  in 
part  to  parasitism.  According  to  modern 
pathology,  lupus,  syphilis,  leprosy,  and  all  the 
infectious  granulomata  of  the  skin  are  really 
parasitic  diseases,  and  none  the  less  because 
the  parasite  is  less  easily  found  than  in  such 
diseases  as  scabies  and. ringworm.  Neverthe- 
less, though  a  large  proportion  of  the  remedies 
employed  in  these  infectious  granulomata  are 
potentially  antiparasitic,  it  is  by  no  means  cer- 
tain that  they  necessarily  act  solely,  or  even 
chiefly  in  that  way.  Their  main  action  is 
often  doubtless  exerted  on  the  involved  tissues 
rather  than  upon  the  parasite,  and,  though  in- 
cidentally the  latter  may  be  destroyed,  the 
therapeutic  action  is  no  more  antiparasitic 
than  that  of  treatment  that  was  simply  ec- 
trotic  would  be.  Thus,  in  the  case  of  the 
mercurial  applications  so  efficacious  in  the 
syphilodermata,  it  is  a  question  whether  the 
effect  is  not  due  as  much  to  a  discutient  or 
resorbent  as  to  a  germicidal  action.  The  same 
may  be  said  of  the  so-called  antiparasitic  treat- 
ment of  lupus.  While  the  pyrogallic  acid,  the 
iodoform,  the  mercurials,  and  other  like  appli- 
cations that  have  proved  more  or  less  service- 
able in  this  disease  would,  perhaps,  have  some 
effect  in  sterilizing  the  tissue  or  in  destroying 
the  tubercle  bacilli,  their  action  may  also  be 
otherwise  explained.  James  C.  White,  Dou- 
trelepont,  and  others  have  reported  successes 
in  the  treatment  of  the  same  disease  by  the 


continued  application  of  a  solution  or  oint- 
ment oi  the  bichloride  of  mercury.  Doutrele- 
pont  uses  a  solution  of  1  in  1,000  under  gutta- 
percha tissue,  and  both  he  and  Auspitz  have 
recommended  the  injection  of  a  1-per-cent. 
solution  into  the  lupus  tissue.  The  rationale  of 
this  treatment  is  based  entirely  on  the  germi- 
cide theory.  The  favourable  results  that  have 
been  reported  have  not  been  generally  con- 
firmed by  the  experience  of  others.  Upon  the 
same  theory,  perhaps,  potassium  permanganate 
has  been  employed  in  superficial  and  recent 
cases.  A  10-per-cent.  solution  is  painted  on 
every  day  until  a  thin  black  crust  is  formed, 
under  which  the  nodules  soften  and  can  then 
be  removed  easily.  As  to  the  tuierculin  treat- 
ment of  lupus,  which  has  already  become  al- 
most obsolete,  it  was  not  maintained  that  its 
action  was  directly  germicidal  to  the  tubercle 
bacilli,  and  hence,  properly  speaking,  it  could 
not  be  termed  antiparasitic.  In  lepra  anti- 
parasitic treatment  has  made  even  less  prog- 
ress than  in  syphilis  or  in  lupus. 

But  there  are  other  diseases  besides  these 
infectious  granulomata  which,  though  para- 
sitism plays  an  important  part  in  their  etiolo- 
gy, are  not  commonly  classed  as  parasitic 
diseases,  but  in  which,  nevertheless,  antipara- 
sitics are  strongly  indicated  and  are,  further- 
more, often  essential  to  a  cure.  They  are 
distinguished  from  the  nominally  parasitic 
affections  in  that,  whUe  in  the  latter  the  para- 
site is  of  the  nature  of  the  Hyphomycetes,  in 
the  former  the  parasitic  organisms  belong  to 
the  class  of  Schizomycetes.  Thus  until  re- 
cently a  distinction  was  made  between  two 
diseases  commonly  affecting  the  region  of  the 
beard^ — sycosis  parasitaria  and  sycosis  non- 
parasitaria.  The  fact  is  now  recognised  that 
both  are  parasitic — the  former  a  hyphomy- 
cetic,  the  latter  a  schizomycetic  disease — and 
that  in  the  latter,  as  well  as  in  the  former, 
antiparasitic  treatment  is  called  for.  It  is 
true  also  in  pustular  and  suppurative  shin  . 
diseases  generally,  more  especially  in  those 
that  produce  an  autoinoculable  pus,  that  the 
best  results  are  obtained  with  remedies  that 
are  germicides.  The  efficacy  of  hydrogen 
peroxide  in  such  diseases  is  doubtless  due  not 
only  to  its  disintegrating  effect  on  the  pus 
cells,  but  also  to  its  power  of  destroying  the 
streptococci  of  suppuration — the  same  power 
that  makes  such  remedies  as  the  sulphur 
preparations,  silver  nitrate,  potassium  perman- 
ganate, europhene,  and  other  antiseptics  so 
useful  in  these  diseases. 

Again,  there  is  a  large  proportion  of  the 
cases  of  eczema  in  which  there  is  a  parasitic 
element  that  tends  to  modify  and  prolong  the 
disease — even  if  it  is  not  the  primary  cause  of 
the  inflammation — which  must  be  eliminated 
by  antiparasitic  treatment  before  the  disease 
will  disappear.  This  is  especially  true  of  that 
variety  known  as  eczema  sehorrhoicum,  in  which 
the  presence  of  parasitic  organisms,  though  not 
clearly  demonstrable  by  ocular  proof,  is  pretty 
universally  admitted,  together  with  the  fact 
that  in  the  treatment  of  the  affection  the  use 
of  germicides  is  indispensable.  The  most 
efficient  remedy  employed  in  this  disease  is 
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resorcin,  either  in  solution  or  in  ointment,  in 
strengths  varying  from  1  to  10  per  cent.  Other 
efficient  remedies  acting  in  a  similar  way  are 
preparations  of  sulphur  or  ichthyol,  the  Mchlo- 
ride  of  mercury  or  other  mercurial,  salicylic 
acid,  and  sometimes  chrysarobin. 

But  not  in  this  form  only,  but  in  many 
other  instances  eczema  acquires  a  parasitic 
character  and  is  amenable  only  to  antiparasitic 
treatment ;  and  this  is  said  without  reference 
to  that  variety  known  as  eczema  marginatum, 
which  is  due  to  the  Trichophyton.  In  the 
forms  now  referred  to  the  nature  of  the  para- 
sites is  seldom  certainly  known,  though  pre- 
sumably they  belong  to  the  Schizomycetes. 
As  the  subject  is  more  and  more  studied  and 
understood  the  continiial  tendency  is  to  attach 
greater  and  greater  importance  to  these  para- 
sites in  the  aetiology  of  skin  diseases  generally, 
and  more  and  more  to  enlarge  the  scope  of 
antiparasitic  remedies. 

Turning  now  to  those  affections  to  which — 
because  the  parasite  is  more  easily  detected 
and  more  obviously  the  cause  of  the  disease— 
the  term  "  parasitic  diseases  "  has  been  techni- 
cally and  somewhat  exclusively  applied,  we  find 
here  the  employment  of  antiparasitics  still 
more  definitely  indicated,  as  well  as  more  ef- 
fectual. Indeed,  almost  the  sole  indication  for 
treatment  is  the  destruction  of  the  parasite, 
for  when  that  is  removed  the  patient  gets 
well.  As  already  mentioned,  these  affections 
are  commonly  divided  into  those  due  to  the 
presence  of  animal  parasites  on  the  one  hand 
and  those  due  to  the  growths  of  filament- 
ous fungi  (Hyphomycetes)  in  the  skin  on  the 
other. 

The  epizoa  most  easily  destroyed  are  those 
which  are  found  on  the  outside  of  the  skin. 
Those  that  burrow  in  the  skin  are  less  accessi- 
ble, and  hence  less  easy  to  kill.  The  Pediculus 
corporis  inhabits  the  clothing  and  there  lays 
its  eggs.  It  is  the  clothing,  therefore,  in  this 
case  that  must  receive  the  antiparasitic  treat- 
ment. The  usual  method  is  to  expose  the 
infested  articles  for  some  hours  to  a  high  tem- 
perature— of  200°  F.  or  more — either  in  a  dis- 
infecting oven,  in  a  steam  bath,  or  in  boiling 
water.  The  destruction  of  pediculi  capitis  as 
well  as  pediculi  pubis  is  somewhat  more  diffi- 
cult. In  dispensary  practice  the  usual  and 
very  effectual  method  for  lice  in  the  head  is  to 
apply  kerosene  oil  plentifully,  leaving  it  on  all 
night.  This,  however,  though  it  kills  the  pe- 
diculi, does  not  always  destroy  all  the  nits 
which  are  fastened  to  the  hairs.  A  lotion  of 
acetic  acid  or  common  vinegar  will  loosen  them, 
after  which  they  can  be  removed  with  a  fine 
comb.  A  better  way,  of  course,  if  it  is  practi- 
cable, is  to  cut  the  hair  close  or  shave  it.  Am- 
moniated  mercury  ointment,  preferably  made 
with  vaseline,  is  often  used  both  for  pediculi 
capitis  and  for  pediculi  pubis  ;  also  a  solution 
of  the  bichloride  of  mercury  in  the  strength  of 
2  to  5  grains  to  the  ounce,  or  a  3-  to  4-per-cent. 
alcoholic  solution  of  carhoUc  acid,  naphthol  5 
per  cent,  in  oil,  decoction  or  tincture  of  lark- 
spur seeds,  decoction  of  Cocculus  indicus,  and, 
as  effectual  both  against  the  pediculi  and  the 
nits,  the  combination  of  6  drachms  of  a  5-per- 


cent, oleate  of  mercury  with  2  drachms  of  ether 
have  been  recommended. 

In  scabies,  inasmuch  as  the  parasite  bur- 
rows into  the  epidermis,  the  simple  application 
of  the  parasiticide  to  the  surface  is  hardly  suf- 
ficient. Some  special  or  preparatory  treat- 
ment is  required  to  soften  the  cuticle  and  lay 
open  the  cuniculi.  This  is  often  accomplished 
by  means  of  a  prolonged  bath,  together  with 
frictions  with  green  soap,  after  which  an  anti- 
parasitic is  well  rubbed  in.  For  the  latter, 
sulphur  in  some  form  is  used  more  generally 
than  any  other  remedy.  The  simple  dry  pow- 
der has  been  recommended,  but  it  is  more 
commonly  used  in  an  ointment.  Hebra's  oint- 
ment is  composed  as  follows : 
5  Sulph.  sublim., 

01.  cadini aa   3  i| ; 

Gretas  praep 3  ijss. ; 

Sap.  virid., 

Adipis aa  §  j. 

M. 

Helraerich's  stronger  preparation  is  the  fol- 
lowing : 

3  Potass,  carbonat 3  ij  ; 

Sulph.  sublim 3  iv ; 

Adipis I  iij—  3  ij. 

M. 
An  effectual  method  is  to  immerse  the  pa- 
tient for  half  an  hour  in  a  bath  consisting  of 
four  ounces  of  potassium  sulphide  dissolved  in 
four  gallons  of  water  at  a  temperature  of  100° 
F.  At  intervals  during  the  bath  the  skin  is 
well  scrubbed  with  a  stiff  brush.  Another  ex- 
cellent remedy  is  p-naphthol,  as  in  the  follow- 
ing prescription : 

5  /3-naphthol gr.  xl ; 

Saponis  viridis 3  ijss. ; 

Cretse  praep 3  ss. ; 

Adipis ?  ss. 

The  pure  balsam  of  Peru,  after  a  prolonged 
bath,  and  the  styrax  liquida  are  also  service- 
able, though  they  are  milder  antiparasitics. 
All  these  applications  require  to  be  repeated 
three  or  four  times,  but  seldom  over  a  longer 
period  than  two  days. 

In  the  case  of  certain  other  animal  parasites 
that  are  found  beneath  the  surface  of  the  skin, 
such  as  Pulex  penetrans  and  Filaria  medinen- 
sis,  the  only  antiparasitic  treatment  required 
consists  in  an  operative  procedure  for  their 
removal. 

The  three  vegetable  parasites  (i.  c,  filamen- 
tous parasites)  that  most  commonly  affect  the 
skin  are  the  Microsporon  furfur,  the  Trichophy- 
ton tonsurans,  and  the  Achorion  Schonleinii, 
producing  the  diseases  known  as  chromophyto- 
sis,  ringworm,  and  faims.  The  first  of  these  it 
is  comparatively  easy  to  destroy,  lying  near  the 
surface  as  it  does  and  never  affecting  the  hair 
follicles.  The  great  difficulty  is  to  prevent 
recrudescences,  which  are  exceedingly  apt  to 
occur.  The  fungus  is  destroyed  by  any  one  of 
a  great  number  of  germicides — a  solution  of 
mercury  bichloride,  or  sodium  hyposulphite, 
tincture  of  iodine,  chrysarobin.  and  even  fric- 
tions with  green  soap,  but  after  the  disease 
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has  apparently  been  cured  the  skin  should  be 
treated  for  a  long  period  with  milder  antipara- 
sitics, among  the  best  of  which  is  a  3-  to  3-per- 
cent, solution  of  resorcin  in  water  and  alcohol 
or  cologne. 

In  ringworm,  when  affecting  the  non-hairy 
parts  of  the  body,  the  destruction  of  the  para- 
site is  not  difficult  and  there  is  but  little  dan- 
ger of  its  recurrence.  Even  when  the  region 
of  the  beard  is  affected,  from  the  very  violence 
of  the  inflammation  that  usually  accompanies 
it  the  hairs  are  spontaneously  loosened,  the 
fungus  escapes  in  the  pus,  and  the  duration  of 
the  disease  is  not  usually  very  protracted.  But 
when  the  scalp  is  invaded,  the  extent  of  sur- 
face involved  and  the  liability  to  reinfection 
are  so  great  that  very  assiduous  and  often  pro- 
longed antiparasitic  treatment  is  necessary  be- 
fore the  disease  is  at  an  end.  It  is  of  great 
advantage  in  the  treatment  to  shave  or  closely 
clip  the  hair  at  least  over  all  the  region  evi- 
dently affected.  In  recent  cases  epilation  may 
sometimes  be  dispensed  with  when  the  roots  of 
the  hairs  show  no  sign  of  disease.  These  are 
the  simplest  eases,  and  often  yield  readily  to  a 
short  course  of  treatment.  In  all  forms  of 
ringworm  probably  the  most  effective  anti- 
parasitic is  the  bichloride  of  mercury,  and  it 
may  be  used  in  either  alcohol  and  water,  oil  of 
turpentine,  tincture  of  benzoin,  or  collodion, 
the  solution  varying  in  strength  from  1  to  5  or 
10  per  cent.  Chrysarohin,  though  also  an  ef- 
ficient remedy,  is  objectionable  because  of  the 
troublesome  dermatitis  it  often  causes  (which 
is  prone  to  extend  to  the  conjunctivse)  and  be- 
cause it  discolours  the  hair  when  the  latter  is  not 
cut.  It  is  nevertheless  suited  to  some  cases  of 
circumscribed  ringworm,  and  is  preferably  ap- 
plied in  flexible  collodion.  Tincture  of  iodine, 
the  oleates  of  mercury  and  comer  (5  to  10  per 
cent.),  naphthol  plaster,  ethylate  of  sodium, 
hyposulphite  of  sodium  or  solution  of  sulphu- 
rous acid,  and  many  other  antiparasitics  will 
destroy  the  fungus  if  properly  and  persistently 
enough  applied.  In  some  cases,  in  order  to 
evacuate  the  diseased  follicles  it  is  well  to  pro- 
duce suppuration,  as  by  croton  oil,  which  is 
not  only  rubbed  over  the  aifected  patches,  but 
in  certain  inveterate  cases  may  be  carried  di- 
rectly into  the  follicles  by  means  of  a  finely 
sharpened  quill  or  a  blunt-pointed  gold  pin. 
It  is  important  that  the  treatment  pursued 
should  be  systematic  and  not  desisted  from  till 
all  desquamation  has  ceased  and  a  crop  of 
strong  hairs  has  begun  to  grow. 

After  the  removal  of  the  crusts  by  prolonged 
applications  of  oils  or  poultices,  favus  of  the 
scalp  is  treated  with  much  the  same  antipara- 
sitics as  are  used  in  ringworm.  Epilation  also 
is  necessary  here,  though,  according  to  Kaposi, 
it  need  only  be  practised  on  the  diseased  and 
loosened  hairs.— Edward  B.  Beonson. 

ANTIPEBIOBICS  are  a  class  of  drugs 
whose  efficiency  lies  in  their  power  to  relieve 
and  to  cure  those  diseases  of  which  periodicity 
or  the  regular  recurrence  of  paroxysms  is  the 
characteristic.  Strictly  speaking,  the  name 
antiperiodics  is  properly  applied  to  drugs 
which  are  antagonistic  to  all  diseases  in  which 


periodical  recurrence  of  paroxysms  is  the  fea- 
ture, but  practically  the  name  is  employed  in 
reference  to  those  drugs  which  are  effective 
only  against  malarial  diseases,  for  in  inter- 
mittent fever  periodicity  appears  in  its  most 
regular  and  typical  form,  and  in  other  dis- 
eases of  which  periodical  paroxysms  are  the 
characteristic,  drugs  of  specific  action  are  un- 
known, so  that  for  them,  therefore,  there  can 
at  present  be  no  antiperiodio.  Of  this  latter 
class  relapsing  fever  offers  the  best  example, 
for  of  specific  treatment  of  its  paroxysms  there 
is  none.  Clinically,  then,  by  antiperiodics  we 
mean  agents  that  arecurativeof  malarial  disease. 

Though  many  drugs  have  from  time  to  time 
been  put  forward  as  claimants  of  antiperiodio 
honours,  the  four  official  alkaloids  of  cinchona 
— quinine,  guinidine,  cinchonine,  and  cinchoni- 
dine — alone  are  to  be  regarded  as  specific,  and, 
though  all  of  them  are  effective,  yet  quinine  is 
the  most  potent.  Besides  its  action  as  a  cura- 
tive agent,  quinine  is  of  great  prophylactic 
efficiency,  and  in  case  of  exposure  to  malarial 
infection  from  5  to  10  grains  of  quinine  taken 
each  morning  in  black  coffee  will  generally 
serve  to  prevent  infection.  For  aborting  a 
paroxysm  of  intermittent  fever,  quinine  should 
be  given  at  least  six  hours  before  the  expected 
seizure,  since  its  maximum  effect  is  obtained 
only  after  five  hours  following  its  administra- 
tion. For  this  purpose,  in  ordinary  cases, 
from  5  to  15  grains  will  suffice,  though  in  se- 
vere cases  much  larger  doses  may  be  required, 
and,  if  it  is  thus  employed,  there  seems  to  be  a 
marked  advantage  in  giving  the  amount  in 
one  dose  rather  than  in  divided  doses.  If 
time  permits,  the  activity  of  the  quinine  wUl 
be  promoted  by  purgation,  preferably  by  a 
mercurial,  and  for  greater  rapidity  of  action 
the  quinine  should  be  given  in  solution. 
Should  it  be  impossible  to  so  far  anticipate 
the  paroxysm,  quinine  should  still  be  given, 
for,  even  if  the  attack  occurs,  it  will  to  some 
extent  be  modified  and  lessened  by  the  pre- 
vious administration  of  quinine.  Should  time 
be  exceedingly  brief,  however,  and  especially  if 
the  prevention  of  the  paroxysm  is  of  extreme 
importance,  as  is  the  case  in  pernicious  inter- 
mittent fever,  the  administration  should  be 
done  by  the  hypodermic  method.  The  ad- 
ministration of  quinine  for  curative  effect 
should  regularly  be  continued  between  the 
paroxysms  in  divided  doses.  From  10  to  20 
grains  a  day  should  be  given  in  cases  of  ordi- 
nary severity,  in  solution,  or,  more  pleasantly, 
in  pill.  For  severer  cases  doses  much  larger 
may  be  required.  While  it  is  true  that  pur- 
gation is  not  necessary  to  the  effectiveness  of 
quinine,  it  is  equally  true  that  the  adminis- 
tration of  a  mercurial  purge  at  the  beginning 
of  a  course  of  quinine  will  add  to  that  effect- 
iveness, both  by  promoting  absorption  and  by 
relieving  those  intestinal  derangements  that  are 
so  often  the  accompaniment  of  malarial  infec- 
fection. 

Arsenic,  though  in  no  sense  a  rival  of  the 
cinchona  alkaloids  in  antiperiodio  value,  must 
still  be  given  rank  next  after  those  drugs,  for 
in  intermittent  fever,  especially  in  old  cases — 
cases  indeed  which  sometimes  resist  the  ac- 
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tion  of  quinine — it  is  often  highly  efE^ctire.  It 
is,  however,  slow  in  its  action,  and  must  be 
given  for  a  considerable  length  of  time  and  in 
full  doses. 

Eucalyptus  was  at  one  time  highly  esteemed 
in  the  treatment  of  the  malarial  fevers,  and, 
though  further  experience  with  it  has  proved 
it  to  be  devoid  of  specific  antiperiodic  power 
and  has  convinced  the  majority  of  observers 
that  the  slight  value  it  possesses  in  such  con- 
ditions is  due  simply  to  its  bitter  character, 
a  value  it  has  in  common  with  a  large  number 
of  the  simple  and  aromatic  bitters,  yet  for  one 
purpose  it  is  apparently  of  greater  service  in 
malarial  disease.  This  is  the  eifect  the  grow- 
ing tree  appears  to  have  in  diminishing  mala- 
ria in  moist  and  marshy  regions  in  which  that 
poison  prevails — an  effect  which  is  believed  to 
depend  upon  the  rapidity  of  its  growth  and  the 
enormous  amount  of  water  consumed  in  that 
growth.  In  malarious  regions  the  planting  of 
Eucalyptus  globulus  appears  to  have  been  fol- 
lowed by  good  results. 

Many  other  drugs  have  from  time  to  time 
been  recommended  for  a  supposed  antiperiodic 
value,  among  them  many  of  the  simple  and 
aromatic  bitters,  and  there  seems  to  be  little 
doubt  that  in  cases  of  great  mildness  a  bitter 
tonic  will  often  sufi&ce  to  relieve  malarial  dis- 
ease. Especially  prominent  among  these  are 
cornus,  eucalyptus,  magnolia,  and  dita  barJc. 

What  has  been  said  of  the  bitters  is  equally 
true  of  the  aromatics,  for  in  mild  cases  they 
may  be  most  serviceable,  and  in  combination 
with  one  of  the  cinchona  alkaloids,  as  in  the 
celebrated  Warburg's  tincture,  serve  to  increase 
the  effectiveness  of  the  alkaloid.  To  this  class 
belong  apiol,  piper,  and  capsicum. 

Warburg's  tincture  ranks  high  in  the  list  of 
antiperiodics,  and  has  gained  for  itself  a  repu- 
tation well  deserved.  Especially  is  it  effective 
in  severe  cases  and  in  cases  of  long  standing, 
and,  though  its  value  undoubtedly  depends 
principally  upon  the  quinine  it  contains,  yet 
its  aromatics  and  its  bitters  contribute  in  no 
small  degree  to  its  action.  It  is  sometimes 
known  as  "  antiperiodic  tincture "  (tinctura 
antiperiodica),  and  may  be  prescribed  with  or 
without  aloes,  the  name  Warburg's  tincture 
(unqualified  by  the  words  "  without  aloes  ")  re- 
ferring to  that  form  which  contains  aloes. 

The  composition  of  the  tincture  without 
aloes  as  given  in  the  National  Eormulary  is  as 
follows : 

Khubarb   448  grains. 

Angelica  seed 448  " 

Elecampane 234  " 

Saffron 224  " 

Fennel 224  " 

Gentian 113  " 

Zedoary  root 112  " 

Cubeb 112  " 

Myrrh 112  " 

White  agaric 113  « 

Camphor 112  " 

Quinine  sulphate 1380  " 

Diluted  alcohol,  enough  to  make  8  pints. 

Each  fluid  ounce,  therefore,  contains  about 
10  grains  of    quinine   sulphate.     Warburg's 


tincture  with  aloes  is  made  by  adding  88 
grains  of  aqueous  extract  of  aloes  to  a  pint  of 
the  tincture  without  aloes.  The  usual  dose  of 
Warburg's  tincture  is  i  oz.,  which  dose  may 
be  repeated  if  necessary  in  three  or  four  hours, 
and  it  is  usual  during  its  administration  to 
have  the  patient  abstain  from  food  and  drink. 
It  may  be  more  conveniently  and  pleasantly 
administered  by  concentrating  the  tincture  and 
administering  it  in  capsules,  and  the  tincture 
thus  concentrated  is  readily  obtainable  of 
apothecaries. 

Other  remedies  have  been  largely  used  in 
intermittent  fever,  but  in  no  way  deserve  the 
title  antiperiodic.  Thus,  salicylic  acid  and  its 
salts,  as  well  as  salioin,  antipyrine,  and  acet- 
anilide,  may  be  at  times  effective,  but  purely 
as  antipyretics. 

In  the  same  way  drugs  used  to  abort  a 
paroxysm  of  intermittent  fever,  though  often 
effective,  are  in  no  sense  truly  antiperiodic. 
Thus  are  given  chloroform  internally  and  by 
inhalation,  nitrite  of  amy!  by  inhalation,  ni- 
troglycerin and  laudanum  internally,  and  a 
combination  of  i-  of  a  grain  of  pilocarpine  hy- 
drochloride and  i  of  a  grain  of  morphine  sul- 
phate hypodermically. — Henry  A.  GrRirrix. 

ANTIPHLOGISTICS  are  those  proced- 
ures and  drugs  which,  acting  by  depressing 
and  lowering  vital  energy,  combat  febrile  and 
inflammatory  disease.  The  term  antiphlo- 
gistic is  not  commonly  used  at  present,  and, 
though  conveying  a  well-deflned  idea  of  the 
action  of  certain  drugs  and  procedures,  it  is  in 
reality  a  relic  of  those  days  in  which  the  thera- 
peutics of  all  febrile  disease  and  inflammation, 
especially  if  sthenic,  consisted  in  the  arti- 
ficial production  of  adynamia  to  counteract  the 
supposed  pathologically  dynamic  state.  This 
was  exemplified  in  the  practice  of  bloodletting 
— a  practice  which  in  every  sense  is  the  type  of 
antiphlogistic  treatment.  The  views  of  the 
present  day,  however,  are  not  in  accord  with 
these  beliefs,  and  with  the  practical  abandon- 
ment of  bloodletting  has  come  a  much  less 
frequent  employment  of  antiphlogistic  meth- 
ods, with,  consequently,  a  relatively  infrequent 
use  of  the  word  antiphlogistic  itself. 

Bleeding,  however,  is  occasionally  done  at 
the  present  time  (see  BLOonLBTTiNO),  and  in- 
deed ought  to  be  more  frequently  employed, 
but  the  practitioner  of  the  present  day  prefers 
the  use  of  those  circulatory  depressors  which, 
acting  to  diminish  the  force  of  the  heart's  ac- 
tion and  to  dilate  the  peripheral  vessels,  have 
a  similar  action  in  relieving  an  overexcited  cir- 
culation. Of  such  drugs  the  most  useful  as 
well  as  the  most  prominent  are  aconite  and 
veratrum  viride,  which,  given  in  the  early  days 
of  acute  sthenic  infiammations,  frequently 
serve  to  out  short  the  disease  process  or  at 
least  to  modify  it  favourably.  Antimony,  too, 
is  employed  in  the  same  way  and  is  often  quite 
as  effective,  but  its  use  at  the  present  time  is 
one  of  moderation.  Formerly  it  was  not  so, 
however,  and  in  old-time  antiphlogistic  prac- 
tice the  antimonial  was  the  partner  of  blood- 
letting. In  those  days  if  bleeding  was  not 
done,  and  perhaps  if  it  was,  the  antimonial 


119 


ANTIPHLOQISTICS 
ANTIPHTHISIN 


was  administered  in  such  amounts  that  the 
condition  of  the  patient  became  one  of  perspir- 
ing and  nauseated  relaxation  the  continuance 
of  which  was  limited  only  by  the  duration  of 
the  disease  or  of  himself. 

The  use  of  cathartic  drugs  is  another  form 
of  the  antiphlogistic  therapeutics  of  the  pres- 
ent day,  and  in  the  mercurial  and  the  saline 
cathartics  we  have  drugs  which,  given  early  in 
sthenic  inflammations,  are  undoubtedly  of  the 
greatest  benefit.  Especially  to  be  recommend- 
ed are  frequently  repeated  and  small  doses  of 
calomel  and  magnesium  sulphate. 

Diaphoretics  are  also  entitled  to  the  position 
of  antiphlogistics,  for,  though  their  action  is 
less  violent  and  often  less  marked,  yet  they  are 
apparently  similar  in  action  to  cathartics  and 
often  little  or  no  less  efficient. 

Diet  may  be  decidedly  antiphlogistic,  and, 
though  it  is  now  seldom  carried  to  the  point 
practically  of  starvation,  as  it  was  in  the  era  of 
bleeding,  yet  a  reducing  diet  is  still  observed 
in  sthenic  inflammations,  and  with  wisdom  and 
benefit.  How  it  is  that  these  procedures  are 
effective  is  quite  unknown  ;  it  may  be  that  by 
lessening  blood-pressure  they  reduce  the  tend- 
ency to  exudation ;  it  may  be  that  they  re- 
move from  the  circulating  fluid  matters  of  a 
poisonous  nature ;  perhaps  they  promote  the 
elimination  of  diseased  cells ;  but  all  explana- 
tion is  theory  indeed,  for  of  a  proved  cause  of 
their  effectiveness  we  are  ignorant.  In  addi- 
tion to  the  systemic  antiphlogistics,  which  in- 
deed have  more  or  less  mdirect  action  upon 
local  inflammations,  there  are  means  of  com- 
bating such  inflammations  by  direct  applica- 
tion to  the  affected  areas,  which,  acting  to 
deplete  and  relax,  are  entitled  to  the  name 
local  antiphlogistics.  Of  these  are  local  blood- 
letting, wet  cupping,  and  leeching.  Similar 
effects,  too,  are  produced  by  the  local  applica- 
tions of  heat  and  cold,  as  well  as  of  some  of 
the  astringents  and  of  belladonna  and  perhaps 
ergot.  Such  results,  however,  are  accomplished 
not  by  the  depletion  and  relaxation  necessarily 
the  action  of  antiphlogistics,  but  rather  by  a 
power  to  constringe  and  to  contract  vascular 
tissues.  Locally  applied,  antiseptics  also  may 
produce  such  results,  but  not  by  antiphlogistic 
action,  for  their  powers  are  specific,  and  if 
depletion  and  relaxation  result  they  are  but 
secondary  and  coincidental.  Interstitial  injec- 
tions, too,  are  practised  for  the  same  purposes, 
but  these  again  are  not  antiphlogistics,  but 
rather  antiseptics. — Henry  A.  Geiffik. 

ANTIPHTHEIRICS,  or  ANTIPH- 
THIKICS,  are  those  antiparasitics  that  are 
employed  to  destroy  lice  and  their  nits  (see  un- 
der Antiparasitics). 

AUTIPHTHISIIT  is  a  sozalbumin  iso- 
lated by  Edward  Klebs  from  cultures  of  the 
tubercle  bacilli.  He  separated  from  tuberculin 
alkaloids  that  are  soluble  in  alcohol  and  that 
produce  depression  of  the  heart ;  a  toxalbumin 
that  produces  fever,  malaise,  nausea,  and  vom- 
iting :  and  a  sozalbumin  that  is  not  poisonous 
and  that  has  cured  tuberculosis  in  Guinea  pigs 
and  apparently  in  the  human  subject.  He  re- 
gards it  as  the  germicidal  part  of  tuberculin. 


The  culture  fluid  is  freed  from  bacilli  by 
filtration,  mixed  with  orthooresol,  then  added 
to  an  acetic-acid  solution  of  iodide  of  sodium 
and  bismuth,  with  the  result  of  forming  a 
precipitate ;  the  solution  is  filtered,  the  filtrate 
is  made  alkaline,  the  bismuth  salt  is  removed 
by  means  of  a  water-bath,  and  then  the  solu- 
tion is  slightly  warmed  and  filtered  again. 
The  last  filtrate,  which  is  as  clear  as  water,  is 
mixed  with  absolute  alcohol,  which  forms  a 
precipitate,  then  this  is  freed  from  the  alcohol 
and  redissolved  in  sterilized  water  and  a  0-2- 
per-cent.  solution  of  orthocresol  in  glycerin  is 
added  until  the  product  contains  1  per  cent,  of 
glycerin.  The  quantity  of  the  soluble  sub- 
stances amounts  to  from  one  tenth  to  one  half 
of  the  original  culture  fiuid,  so  that  a  double, 
quintuple,  or  decimal  concentration  of  the 
effective  substance  is  produced.  Experiments 
on  man  and  animals  have  shown  that  a  quad- 
ruple concentration  of  antiphthisin  acts  as 
energetically  as  pure  tuberculocidin  prepared 
from  crude  tuberculin. 

Klebs  maintained  that  antiphthisin  was  en- 
tirely destitute  of  the  toxic  properties  of  tuber- 
culin, the  alkaloids  and  toxalbumins  of  which 
were  eliminated.  In  the  human  subject  its 
administration  in  doses  several  thousand  times 
as  great  as  that  of  tuberculin  has  produced  no 
depressing  effect  upon  the  heart,  no  fever  or 
inflammatory  symptoms,  and  no  other  unde- 
sirable effects.  In  from  eighty  to  ninety  per 
cent,  of  a  series  of  cases  of  pulmonary  tubercu- 
losis he  produced  improvement  by  the  admin- 
istration of  antiphthisin,  and  in  the  earlier 
stages  of  pulmonary  tuberculosis  arrest  and  ap- 
parent cure  of  the  disease  uniformly  occurred. 

The  writer  is  indebted  to  Dr.  Karl  von  Ruck, 
of  Asheville,  N.  C,  for  an  account  of  his  experi- 
ence with  the  agent.  Dr.  von  Ruck  attests  its 
absolute  safety  and  considers  that  it  has  cura- 
tive properties.  At  the  time  of  the  account 
he  had  treated  sixty-one  patients  with  it  in  his 
private  sanitarium.  Of  tour  patients  with  in- 
cipient tuberculosis,  three  had  been  discharged 
apparently  cured  and  one  was  still  under  treat- 
ment, though  recovering.  Of  twenty-one  pa- 
tients in  the  second  stage,  five  had  been 
discharged  apparently  cured,  two  had  been 
very  greatly  improved,  and  four  had  so 
improved  that  they  had  demanded  their  dis- 
charge. The  remainder  were  still  under  treat- 
ment when  these  data  were  furnished.  Of 
thirty-three  patients  in  the  more  advanced 
stages,  thirty-one  had  manifestly  improved, 
and  the  two  that  had  not  improved  suffered 
with  severe  intestinal  tuberculosis.  Of  three 
patients  that  had  died,  there  had  been  pneu- 
mothorax in  two  and  amyloid  degeneration  in 
one ;  in  each  of  these  cases  the  necropsy  had 
shown  that  there  was  no  new  or  recent  tuber- 
cular lesion,  and  the  pulmonary  cavities  had 
smooth,  fibrous  walls  surrounded  by  air-con- 
taining parenchyma. 

Dr.  von  Ruck  states  that  fever  is  no  contra- 
indication to  the  use  of  the  agent,  and  that,  in 
so  far  as  the  fever  is  due  to  the  purely  tuber- 
cular process,  it  yields  rapidly  to  large  doses. 
Following  the  administration  of  the  substance 
a  diminution  of    percussion   dulness   and  a 
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clearing  up  of  previously  dull  areas  have  fre- 
quently been  observed.  The  cough  and  expec- 
toration are  favourably  influenced,  and,  unless 
the  sputum  comes  from  cavities,  the  tubercle 
bacilli  show  rapid  degeneration  and  disappear 
entirely.  The  improvement  in  temperature, 
pulse,  respiration,  and  general  physical  condi- 
tion, as  well  as  the  subjective  sense  of  improve- 
ment experienced  by  the  patient,  was  obtained 
in  comparatively  short  periods  of  time,  usually 
within  the  first  few  weeks,  the  improvement 
being  more  rapid  when  large  doses  were  ad- 
ministered. 

When  the  remedy  is  applied  to  tniercular 
ulcers,  they  become  clean  and  after  a  few  ap- 
plications show  a  tendency  to  heal. 

Antiphthisin  may  be  administered  hypoder- 
mically  or  by  rectal  injections.  The  dose  to 
begin  with  is  from  0-1  to  0-5  c.  c,  and  it  is 
gradually  increased  according  to  the  severity 
of  the  case,  as  much  as  10  c.  c.  being  given 
daily  for  several  weeks.  It  is  recommended 
for  use  only  in  the  earlier  stages  of  tubercu- 
losis, and  does  not  relieve  complications,  such 
as  those  produced  by  other  pathogenic  germs. 
It  acts  only  upon  living  tubercular  tissue  and 
upon  the  tubercle  bacilli  within  reach  of  the 
circulation,  its  specific  effect  being  most  rapid 
and  distinct  in  vascular  regions. 

Where,  in  consequence  of  the  liberation  of 
toxic  products  due  to  the  destruction  of  large 
numbers  of  tubercle  bacilli  and  the  absorption 
of  a  quantity  of  tubercular  tissue,  any  bad  ef- 
fects manifest  themselves,  the  use  of  the  rem- 
edy may  be  intermitted  for  two  or  three  days 
until  the  untoward  symptoms  have  ceased. 

Where  doses  larger  than  1  o.  c.  are  adminis- 
tered, the  quantity  given  should  be  divided, 
one  half  being  injected  in  the  morning  and  the 
other  half  in  the  evening.  If  the  hypodermic 
injections  produce  local  irritation,  antiphthisin 
may  be  diluted  with  a  small  quantity  of  dis- 
tilled water  and  injected  into  the  rectum. 
Antiphthisin  may  be  obtained  from  Dr.  von 
Ruck  in  this  country,  or  from  Klebs's  labora- 
tory in  Strassburg. — Samuel  T.  Aemsteong. 

ANTIPLASTICS. — This  terra  is  used  in 
two  senses :  first,  to  inolade  measures  which 
are  supposed  to  moderate  corpulency ;  second, 
to  designate  such  drugs  as  mercurials,  to  which 
is  attributed  the  property  of  checking  or  limit- 
ing plastic  inflammatory  exudation  such  as 
occurs  in  membranous  croup,  and  the  prepara- 
tions of  iodine,  which  have  been  thought  to 
give  rise  to  atrophy  of  certain  glands,  especially 
the  breast  and  the  testicle,  or  to  reduce  hyper- 
irophied  glands,  such  as  the  thyreoid  and  the 
lymphatic  glands.  In  the  first  sense,  it  in- 
cludes regulation  of  the  diet  and  the  use  of 
evacnants ;  in  regard  to  the  second  sense,  the 
reader  is  referred  to  the  articles  on  Mercury 
and  on  Iodine. 

ANTIPBtrRITICS.— See  Anticnesmat- 
ics. 

ANTIPYONIITE  is  a  trade  name  of  a  sub- 
stance described  as  white,  unctuous  to  the 
touch,  tasteless,  neither  caustic  nor  poisonous, 
absolutely  harmless,  and  of  great  solubility. 
It  is  said  to  be  a  polyborate  of  sodium.    It  has 


been  used  in  ophthalmic  practice  to  control 
and  prevent  suppuration  in  affections  of  the 
cornea  and  conjunctiva  and  after  enucleation 
of  the  eye.  Weak  solutions  answer  for  the 
ordinary  forms  of  keratitis  and  conjunctivitis  ; 
stronger  ones  are  required  for  corneal  ulcers, 
pannus,  and  follicular  and  granular  conjunc- 
tivitis; and  very  strong  ones  may  be  used  in 
cases  of  purulent  conjunctivitis,  in  those  of 
panophthalmitis,  after  enucleation,  and  in  the 
treatment  of  large  wounds  of  the  eye.  M. 
Bocquillon-Limousin,  from  whose  Formulaire 
des  medicaments  nouveaux  the  foregoing  has 
been  condensed,  does  not  give  the  strength  of 
the  various  solutions. 

ANTIPYRETICS  are  remedies  to  reduce 
fever.  Fever  is  a  symptom  and  not  a  disease, 
but  it  is  such  a  frequent  expression  of  disease 
that  it  is  commonly  used  as  a  synonym.  It  is 
needless  to  state  that  many  diseases,  even  fatal 
diseases,  run  their  entire  course  without  fever. 
Nevertheless,  in  a  general  way,  the  height  and 
duration  of  fever  constitute  a  criterion  of  dis- 
ease. The  range  of  fever  is  in  many  cases  so 
definite  as  actually  to  describe  the  nature  of 
the  disease.  The  study  of  fever  has  always 
been  an  inviting  field  to  the  pathologist  and 
physician,  but,  notwithstanding  the  immense 
research  of  the  centuries,  the  absolute  cause  of 
fever  remains  as  yet  unknown.  Fever  is  pro- 
duced by  many,  sometimes  by  trivial,  causes. 
Thus  the  so-called  thirst-cure  may  excite  a  fever 
of  from  one  to  three  degrees.  The  mere  connec- 
tion of  an  artery  with  a  vein,  as,  for  instance, 
the  transmission  of  blood  from  the  artery  di- 
rectly into  the  crural  vein  without  intervention 
of  the  capillaries,  may  be  attended  with  a  sharp 
attack  of  fever  (Strieker).  Every  loss  of  blood 
not  too  excessive  may  also  be  followed  by  a 
similar  inoreiise  of  temperature.  In  these  cases 
there  is  certainly  no  penetration  of  the  body 
by  a  new  or  foreign  pyrogenio  material.  The 
fever  may  here  depend  only  upon  retrograde 
products  of  the  body  itself.  The  same  is  true 
of  the  fever  which  follows  the  introduction  of 
small  quantities  of  distilled  water.  Every 
marked  lesion  of  the  red  blood-corpuscles 
which  leads  to  hoemoglobinEemia  and  hsemo- 
globinuria  is  attended  with  a  sharp  attack  of 
fever.  Resorption  fever  is  caused  by  the  ab- 
sorption of  exudations  through  the  lymph  ves- 
sels into  the  blood. 

Individuals  differ  with  regard  to  fever. 
Certain  nervous  persons  may  have  a  sharp 
attack  of  fever  after  a  severe  psychical  excite- 
ment, especially  after  a  fright.  Gallstone 
colic  is  attended  with  an  attack  of  fever  much 
like  the  paroxysms  of  intermittent  fever 
(Prerichs).  Best  known  is  the  so-called  urethral 
fever,  which  follows  a  painful  catheterism, 
sometimes  even  with  fatal  course.  It  also  re- 
sembles intermittent  fevers.  There  are  people 
who  are  attacked  with  fever  by  reason  of  an 
excitement  of  the  cutaneous  nerves,  as  by 
change  of  linen  or  by  sleeping  in  a  cold  bed, 
when  they  may  be  seized  with  a  violent  chill, 
with  chattering  of  the  teeth  and  consecutive 
fever  (Lewin). 

Since  the  discovery  of  the  relation  of  micro- 
organisms to  infection  the  attempt  has  been 
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made  to  disooTer  in  them  or  their  products 
some  peculiar  chemical  body  which  would  ac- 
count for  the  fever.  As  long  ago  as  in  1875 
Richardson  found  in  decomposing  matters  a 
so-called  septin  which  he  believed  was  the 
cause  of  fever.  He  found  also  that  the  injec- 
tion of  fibrin  and  cell  tissue  into  the  blood 
produced  fever.  After  the  discovery  of 
ptomaines  by  Brieger  and  Oefflnger  it  was 
hoped  that  the  materia  peccans  had  been  dem- 
onstrated in  them.  The  most  different  sub- 
stances were  considered  to  be  pyretogenous. 
Roussy  found  a  ferment  in  beer  that  he  called 
pyretogenine.  Injected  into  the  blood  of  a 
dog,  it  produced  a  typical  attack  of  fever.  A 
committee  appointed  by  the  Paris  Academy  of 
Medicine  to  investigate  this  subject  confirmed 
the  statement  that  it  always  produced  high 
fever,  but  considered  it  of  dubious  chemical 
purity.  Hildebrandt  found  that  the  injection 
of  various  hydrolytic  ferments  (pepsin,  chymo- 
sin,  diastase,  emulsin,  etc.)  produced  typical 
fever  in  dogs  and  rabbits.  After  a  thorough 
review  of  the  whole  subject  Rabe  comes  to  the 
conclusion  that  we  are  at  the  present  time  not 
justified  in  regarding  any  chemically  pure  body 
as  a  causa  febrilis.  Whether  such  a  matter 
may  be  found  as  a  result  of  the  studies  with 
the  serum  of  the  blood  by  Behring,  Klemperer, 
and  others,  or  by  the  studies  with  the  toxic 
albuminoids  by  Brieger,  remains  to  be  seen 
(Rabe). 

The  view  that  it  was  necessary  to  combat 
fever  was  based  upon  the  doctrine  contraria 
contrariis  opponenda,  which,  like  every  theory 
based  upon  a  dogma,  is  false.  Still  more  an- 
cient is  the  so-called  teleological  view  that  the 
fever  itself  was  curative.  Rufus,  of  Ephesus, 
A.  D.  158,  considered  fever  a  cure.  He  went 
so  far  as  to  wish  that  he  might  produce  it  arti- 
ficially. Many  modern  authorities  favour  this 
view  with  the  citation  of  an  old  axiom,  "  puri- 
fied by  fire."  Sydenham  believed  that  fever 
destroyed  certain  injurious  substances  in  the 
body.  This  view  has  met  with  renewed  advo- 
cacy in  more  recent  times  by  Leyden,  Pinkler, 
Welch,  and  Cohnheim,  and  has  been  advocated 
in  the  extreme  by  Unverrieht.  Prom  Boer- 
haave  most  modem  authorities  take  opposite 
views.  Liebermeister  went  so  far  as  to  say 
that  to  control  the  fever  was  to  control  the 
situation.  Where  the  agent  which  controls 
the  fever  destroys  the  cause,  this  view  is  true. 
Thus  quinine  controls  the  fever  and  destroys 
the  cause  of  malarial  disease,  mercury  has  the 
same  effect  in  syphilis,  and  the  salicylates,  es- 
pecially if  the  action  is  sustained,  have  it  in 
rheumatism.  These  agents  are  antipyretics 
because  they  are  antimycotics.  Thus  alcohol 
is  often  an  excellent  antipyretic  in  sepsis,  and 
,  large  doses  of  cognac  will  often  prevent  or 
postpone  an  attack  of  hectic. 

The  thermal  death-points  of  the  organisms 
that  cause  the  various  infectious  diseases  have 
been  accurately  determined,  and  the  view  that 
the  temperature  of  fever  may  destroy  the  life 
of  bacteria  is  not  supported  by  direct  observa- 
tion. Bacteria  which  do  not  contain  spores 
are  killed  in  fluids  only  at  a  temperature  of 
from  131°  to  136-4°  F.    Spores,  however,  sur- 


vive such  temperature,  and  perish  only  at  the 
boiling  point.  But  bacteria  outside  the  body 
maybe  hindered  in  their  developmental  lower 
temperatures.  Thus,  according  to  Koch,  the 
tubercle  bacillus  thrives  best  at  from  98'6°  to 
100-4°,  badly  at  84°,  and  not  at  all  at  102-3°. 
Numerous  observations  show  that  at  a  temper- 
ature of  107-6°,  maintained  for  three  weeks,  no 
growth  occurs.  According  to  Gaflky,  growth 
and  spore-formation  occur  in  typhoid  fever 
even  at  a  temperature  of  107-6°,  though  less 
vigorously,  as  a  body  temperature  of  from  84° 
to  104°  appears  the  most  suitable  for  the  for- 
mation of  spores.  In  this  temperature  spores 
develop  in  the  course  of  from  three  to  four 
days.  This  development  still  occurs  at  77°, 
but  is  slower ;  the  lowest  limit  seems  to  be  at 
68°.  In  other  cases  high  temperatures  do  not 
stop  development,  but  attenuate,  lessen,  and 
reduce  the  virulence  of  bacteria. 

The  degree  of  temperature  necessary  to  de- 
stroy bacteria  is  so  high  as  to  be  incompatible 
with  the  life  of  man.  The  question  cannot, 
therefore,  be  pursued  in  this  direction,  but  a 
temperature  of  107-6°,  which  checks  the  growth 
of  the  tubercle  bacilli,  and  that  of  108-5°, 
which  robs  anthrax  bacilli  of  their  virulence, 
constitute  the  maximum  limits  of  fever  tem- 
perature. This  degree  is  reached  with  regu- 
larity only  in  the  course  of  relapsing  fever. 
The  question  as  to  the  degree  of  temperature 
which  is  fatal  to  bacteria  has  great  practical 
importance.  A  temperature  under  111-2°, 
which  the  heart  of  man  will  endure,  is  not 
fatal  to  bacteria,  but  it  may  exert  a  direct  in- 
fluence upon  their  virulence  and  growth. 

But  fever  may  be  overcome,  and  the  whole 
disease,  of  which  fever  is  but  a  single  sign,  may 
be  dissipated  without  at  all  affecting  the  vital- 
ity of  the  micro-organisms  which  produce  the 
disease.  This  happy  result  is  secured  in  the 
process  of  "immunizing"  the  blood  and  the 
whole  body,  either  by  products  of  the  micro- 
organisms (toxines)  or  by  antagonistic  matters 
which  they  develop  (antitoxines).  Tuberculin, 
which  in  very  small  dose  (one  one-hundredth 
of  one  per  cent.)  produces  hyperaemia  and  co- 
agulation necrosis  about  the  tubercle  bacilli, 
without  destroying  them,  is  an  illustration  of 
the  first  class,  and  the  antitoxine  of  diphtheria, 
which  "  immunizes "  the  tissues  and  protects 
them  against  the  virulence  of  the  toxines  of 
the  diphtheria  bacillus  without  destroying 
them,  is  an  illustration  of  the  second  class. 
Vaccination  is  the  use  of  an  antitoxine  of  even 
greater  power. 

These  are  the  antipyretics  which  address  the 
cause  of  disease  and  which,  when  we  possess 
them  in  purity,  in  all  cases  will  render  the 
rest  superfluous.  Meanwhile,  however,  resort 
must  be  had  to  remedies  which  relieve  symp- 
toms and  restrain  excessive  actions. 

The  method  of  combating  fever  by  antipy- 
retics began  with  the  systematic  use  of  cold 
water  by  Currie,  in  the  second  decade  of  the 
present  century,  and  attracted  general  atten- 
tion with  the  publication  of  the  prize  essay  by 
Hufeland  on  the  external  use  of  cold  water  in 
the  treatment  of  fevers.  But  attention  was 
soon  diverted  from  fevers  by  the  employment 
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of  hydrotherapy,  especially  by  Priessnitz,  in  so 
many  other  diseases.  From  the  recommenda- 
tion of  it  as  a  cure  for  pretty  nearly  all  chronic 
diseases,  it  soon  fell  into  disuse  in  the  treat- 
ment of  fevers.  The  cold-water  treatment  was 
rescued  from  this  oblivion  only  after  forty 
years,  when  it  was  put  upon  a  new  basis  by 
Brand  in  the  treatment  of  typhoid  fever.  The 
good  results  reported  by  this  observer  led  sub- 
sequently to  the  systematic  use  of  it  in^  other 
infections,  especially  by  the  German  clinicians. 

The  substitution  of  drugs  for  baths  came  at 
a  much  later  period,  although  agents  had  long 
been  employed  (veratrum,  aconite,  antimony) 
to  reduce  fever  by  depressing  the  action  of  the 
heart ;  venesection,  which  acted  in  the  same 
way,  had  even  a  more  ancient  origin  and  for 
centuries  far  more  general  use. 

The  treatment  of  fever  by  the  modern  anti- 
pyretics was  introduced  with  the  recognition 
of  the  action  of  large  doses  of  quinine,  but 
came  into  general  use  only  with  the  discovery 
of  the  Virtues  of  acetauilide,  antipyrine,  and 
phenacetine. 

To  what  extent  antipyresis  is  necessary  and 
useful  may  be  established  only  in  individual 
diseases.  It  is  well  known  that  a  temperature 
of  107'6°  in  relapsing  fever  may  continue  for  a 
long  time  without  injury,  also  that  reduction 
by  kairine  or  any  other  antipyretic  has  no 
demonstrable  efEect  upon  spirilla.  On  the 
other  hand,  it  is  known  of  typhoid  fever  that 
the  long  duration  of  the  fever  makes  antipyre- 
sis necessary,  and  that  by  proper  use  of  it  a 
former  mortality  of  from  fifteen  to  twenty  per 
cent,  has  been  brought  down  to  five  per  cent, 
and  less. 

In  the  acute  infectious  diseases  recovery  is 
possible  from  the  highest  fever  under  purely 
expectant  procedures.  Thus,  from  typhus 
fever  seventy-five  to  eighty  per  cent,  of  the 
patients  recover  without  any  treatment.  The 
same  thing  is  true  also  in  typhoid  fever.  In 
yellow  fever  about  sixty-five  per  cent,  re- 
cover, even  in  the  worst  epidemics,  and  even 
from  the  plague  from  fifty  to  sixty  per  cent, 
recover.  In  the  course  of  the  disease  itself  the 
cause  of  the  infection  is  rendered  innocuous. 
The  disease  which  shows  the  highest  tempera- 
ture— to  wit :  recurrent  fever,  from  107'6°  to 
108'7°,  lasting  sometimes  for  five  to  seven  days 
continuously — furnishes  a  percentage  of  recov- 
ery of  from  ninety-two  to  ninety-eight,  a  ratio 
not  to  be  compared  with  that  of  any  similar 
disease.  It  is  thus  seen  that  a  continuous  high 
fever  is  followed  by  a  spontaneous  cure  in  at 
least  fifty  per  cent,  and  up  to  eighty  per  cent, 
of  cases,  and  that  the  disease  marked  by  the 
highest  fever  has  a  recovery  ratio  of  ninety- 
eight  per  cent.  (Lewin). 

It  may  be  repeated  that  temperature  is  no 
absolute  criterion  of  the  severity  of  the  disease. 
For  instance,  in  typhoid  fever  grave  cases 
often  run  their  course  with  low  temperatures, 
and  a  mild  course  is  not  inconsistent  with  con- 
tinuous high  temperatures.  Antipyretics  in 
these  cases  reduce  the  fever,  but  in  no  way 
lessen  the  mortality  or  even  the  duration  of 
the  disease.  There  is  no  doubt,  however,  of 
the  benefit  of  antipyretics  with  reference  to 


the  comfort  of  the  patients.  The  reduction  of 
fever  relieves  the  discomfort,  which  frequently 
amounts  to  actual  suffering,  and  often  secures 
refreshing  sleep.  It  should  be  known  also 
that  fever  alone  does  not  necessarily  produce 
discomfort  and  suffering.  It  does  not  neces- 
sarily produce  anorexia.  Thus,  in  aseptic  fever 
the  appetite  may  remain  excellent,  sometimes 
even  ravenous.  The  temperature  may  remain 
at  104°  for  fourteen  days  without  any  marked 
reduction  of  weight  or  strength.  In  fact,  the 
feeling  of  illness  so  characteristic  of  other  fe- 
vers may  be  absent  entirely,  and  aseptic  fever 
may  be  characterized  by  the  most  perfect  eu- 
phoria. The  patient,  even  with  a  temperature 
of  from  104°  to  105'8°,  may  be  capable  of  great 
effort.  He  may  walk  from  half  a  mile  to  a 
mile. 

It  is  notorious  also  of  tuberculosis  that  the 
amount  of  prostration  by  no  means  corre- 
sponds to  the  height  of  the  fever,  as  even  pro- 
nounced hectics  are  capable  of  astonishing 
effort.  The  benefit  derived  from  the  proper 
use  of  antipyretics  does  not  consist  merely  in 
the  reduction  of  temperature ;  it  is  largely  due 
to  the  associated  action  upon  the  nervous  sys- 
tem. The  modern  antipyretics  are  also  anal- 
getics and  anodynes. 

It  is  useless  to  speculate  upon  the  mode  of 
action  of  the  antipyretics  until  at  least  some- 
thing definite  is  known  of  the  nature  of  fever. 
Increased  heat  may  depend  upon  increased 
production  or  diminished  radiation.  These 
factors  are  largely  under  the  control  of  the 
nervous  system.  That  antipyretics  act  upon 
the  nervous  system  is  shown  by  their  dis- 
tinct influence  in  lessening  pain  and  diminish- 
ing excitement.  Fever  is  only  one  effect  of  a 
cause  which  also  poisons  the  blood.  Antipy- 
retics as  such  address  themselves  to  only  this 
one  effect;  they  are  therefore  in  no  sense  spe- 
cifics. 

There  is  at  the  present  time  much  choice  of 
remedies.  At  the  head  of  all  antipyretics  is, 
and  remains  the  cold  hath,  which  is  discussed 
in  detail  elsewhere.  The  body  is  cboled  by  im- 
mersion in  a  cold  bath  exactly  as  a  hot  brick  is 
cooled,  but  the  cold  bath  has  the  eminent  ad- 
vantage that  it  at  the  same  time  stimulates  and 
invigorates  the  heart.  The  toxines  which  pro- 
duce the  fevers,  especially  the  fevers  of  infec- 
tious disease,  poison  the,  muscular  substance 
of  the  heart.  It  is  far  more  important  to  sup- 
port the  heart,  if  possible,  by  neutralizing  the 
toxines  than  to  reduce  the  temperature.  At 
the  present  time  it  is  not  possible  in  many 
cases  to  destroy  the  micro-organisms  or  neu- 
tralize the  toxines,  and  good  practice  in  cases 
of  these  fevers  must  consist  in  the  stimulation 
of  the  heart  and  the  support  of  the  body. 
Though  they  do  not  control  the  disease,  anti- 
pyretics are,  nevertheless,  of  value  in  relieving 
discomfort,  allaying  excitement,  and  securing 
sleep.  Remedies  which  relieve  fever  by  merely 
lowering  the  action  of  the  heart  are  worse  than 
useless.  Thus,  venesection  is  not  worth  con- 
sideration. For  the  same  reason,  veratrum, 
antimony,  and  aconite  have  long  been  aban- 
doned. They  only  add  to  the  danger  of  the 
disease.    The  use  of  these  drugs  in  any  of  the 
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infectious  fevers  is  malpractice.  Thus  mere 
rest  of  the  heart  may  prove  a  valuable  antipy- 
retic ;  the  high  fever  of  tuberculosis  subsides 
in  the  rest-cures  of  the  sanatoria.  [See  also  the 
articles  on  Acetanilide,  Antipteine,  Baths, 
GuAiAooL,  Phenacbtine,  Phenoooll,  and 
Thalline.] — James  T.  Whittaker. 

ANTIPYRINE,  phenazonwm  (Br.  Ph.), 
antipyrinum  (Ger.  Ph.). — The  attempt  to  find 
substitutes  for  quinine  led  to  the  discovery  of 
antipyrine.  Knorr  found  it  in  a  base  which 
contains  oxygen,  a  derivative  of  quinoline.  Ac- 
cording to  the  latest  investigation,  antipyrine 
is  a  derivative  of  pyozol,  CsHiNa,  which  is  in 
turn  derived  from  pyrrol. 

Antipyrine  forms  colourless  crystals  which 
melt  at  535'4°.  It  is  very  easily  soluble  in 
water,  in  alcohol,  and  in  chloroform,  but  solu- 
ble with  more  difBculty  in  ether.  A  charac- 
teristic reaction  is  that  in  very  dilute  form  it 
strikes  a  deep  blue-red  colour  with  salts  of  the 
oxide  of  iron,  while  the  nitrates  colour  dilute 
solutions  blue-green  and  separate  from  a  con- 
centrated solution  green  crystals  which  consist 
of  isonitroso-antipyrine. 

Antipyrine  is  easily  demonstrated  in  the 
urine,  into  which  it  passes  unchanged,  by  the 
test  of  the  chloride  of  iron,  or  in  the  alcoholic 
or  ethereal  extract  of  the  urine  vapourized  to 
the  consistence  of  a  syrup.  Antipyrine  is  de- 
tected by  the  chloride-of-iron  reaction  in  dilu- 
tion as  extreme  as  1  to  100,000. 

Antipyrine  may  be  absorbed  from  the  rec- 
tum as  well  as  from  the  mouth.  It  is  also 
taken  up  by  the  subcutaneous  connective  tis- 
sue, but  subcutaneous  injections  are  not  to  be 
recommended,  as  they  cause  intense  pain  and 
sometimes  violent  inflammation.  The  dose 
necessary  as  an  antipyretic  must  amount  to 
from  5  to  15  grains,  to  be  given  every  two  to 
three  or  four  to  six  hours.  Small  doses  of  5 
grains  are  usually  sufficient.  The  tempera- 
ture falls  after  a  dose  of  from  15  to  30  grains 
in  from  half  an  hour  to  an  hour,  and  the  fall 
may  amount  to  four  degrees.  It  may  fall  be- 
low .the  normal.  The  maximum  effect  is 
reached  in  from  four  to  five  hours.  The  tem- 
perature then  remains  down  for  a  varying  peri- 
od, from  four  to  twenty-four  hours,  and  then 
renews  itself  slowly  and  mostly  without  chill. 

The  maximum  doses  for  children  are : 

6  months  to  1  year  of  age 3    grains, 

1  year       "   3  years "    *'  4"5      " 

4  years  "  5  "  "  "  . .  from  4'5  to  6  " 
B  "  "8  "  "  "  ..  "  7-75  "  9  " 
10     "         "12    "       "    "  ..       "9       "  10-5     " 

Antipyrine  reduces  temperature  not  by  dia- 
phoresis, which  is  usually  insignificant,  but  by 
its  effect  upon  the  heat-regulating  apparatus 
in  the  nervous  system.  This  action  shows  it- 
self in  health  as  well  as  in  disease. 

It  is  best  given  dissolved  in  wine,  water,  or 
peppermint  water. 

The  reduction  of  temperature  in  fevers  begins, 
as  stated,  in  the  course  of  from  half  an  hour  to 
an  hour,  and  the  maximum  reduction  is  reached 
in  from  three  to  five  hours.  The  degree  of  re- 
duction will  depend  upon  the  dose,  the  disease, 
and  other  circumstances.     The  temperature 


may  sink  from  one  to  five  or  more  degrees, 
sometimes  to  subnormal  grades. 

The  reduction  of  temperature  is  attended 
with  increase  in  the  secretion  of  sweat,  which 
is  manifest,  as  a  rule,  first  about  the  neck,  af- 
terwards upon  the  chest  and  face :  the  sweating 
is  sometimes  excessive  and  may  be  attended 
with  chilly  sensations.  Any  excessive  action 
in  this  direction  may  be  combated  by  the  use 
of  stimulation,  or  may  be  prevented  by  the  ad- 
ministration of  agaricin  or  atropine.  In  any 
case  where  there  is  reason  to  fear  pi'ostration 
the  depressing  action  of  antipyrine  may  be 
prevented  by  the  use  of  stimulants. 

The  pulse  is  reduced,  but  not  in  the  same 
ratio.  It  sometimes  remains  unaffected.  The 
blood-pressure  is  usually  increased  with  the  fall 
of  temperature,  but  is  sometimes  reduced  on 
account  of  dilatation  of  the  peripheral  vessels. 
The  action  of  the  heart  is  correspondingly 
reduced  in  frequency,  and  is  thereby  some- 
times increased  in  tone,  but,  as  a  rule,  the  force 
of  the  systole  is  lessened,  at  least  to  some  ex- 
tent, and  this  is  the  special  evil  which  attaches 
to  the  modem  creations  of  the  materia  medica. 
Quinine,  which  may  be  said  to  be  a  product  of 
Nature,  sustains  the  heart. 

The  action  of  antipyrine  has  been  especially 
studied  in  typhoid  fever  and  pneivmonia.  It 
exercises  its  best  effect  in  cases  where  the  heart 
is  most  vigorous,  therefore  especially  in  the 
young.  There  is  no  doubt  of  the  value  of 
small  doses  of  antipyrine  (perhaps  preferably 
phenacetine)  in  the  treatment  of  typhoid  fever 
in  children.  This  action  is  shown  not  only  in 
the  reduction  of  temperature,  but  especially  in 
quieting  the  restlessness  and  general  distress 
caused  by  the  action  of  the  typhoid  toxines 
upon  the  nervous  system.  Most  practitioners 
of  the  present  day  actually  prefer  the  antipy- 
retics of  the  materia  medica  to  the  action  of 
cold  water  in  the  treatment  of  typhoid  fever  in 
childhood.  These  statements  are  true  also  of 
pneumonia  in  young  children,  but  they  apply 
m  no  case  to  the  treatment  of  typhoid  fever, 
and  certainly  in  no  case  to  the  treatment  of 
pneumonia  in  adult  life,  where  the  cold  bath  is 
to  be  preferred  because  it  stimulates  the  heart 
and  thereby  favours  the  elimination  of  toxines 
by  the  kidneys.  Antipyrine  is  also  indicated 
in  any  of  the  febrile  infections  of  childhood — 
measles,  scarlatina,  etc. 

Antipyrine  is  of  great  value  in  the  relief  of 
diseases  in  which  nervous  symptoms  predomi- 
nate. This  is  especially  the  case  in  influenza, 
in  which  disease  antipyrine  was  at  one  time 
thought  to  possess  specific  properties.  The 
discovery  of  the  bacillus  of  infiuenza,  over 
which  antipyrine  had  no  destructive  action, 
soon  disposed  of  this  view.  Antipyrine  is  also 
of  great  value  in  the  treatment  of  rheumatism, 
though  it  is  subordinate  in  every  way  to  the 
salicylates. 

Antipyrine  exercises  a  favourable  effect  in 
some  of  the  purulent  affections,  especially  in 
cases  marked  with  a  tendency  to  delirium.  It 
is  often  used  for  the  prevention  or  limitation 
of  the  hectic  of  tuberculosis.  It  exercises,  how- 
ever, no  real  control  over  the  disease,  and  is 
sometimes  injurious  from  its  adding  to  the 
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general  debility  by  lowering  the  action  of  the 
heart  and  by  increasing  sweating. 

But  the  action  of  antipyrine  is  not  confined 
to  diseases  attended  by  fever.  Antipyrine  is 
especially  recommended  as  an  antineuralgic 
and  antirrheumatic.  It  has  a  favourable  influ- 
ence on  hemicrania,  sciatica,  bronchial  asthma, 
the  fulgurant  pains  of  locomotor  ataxia,  nerv- 
ous dysmenorrhosa,  and  chorea.  It  has  a  good 
efEect  also  in  whooping-cough,  where  it  is  given 
three  or  four  times  a  day  in  doses  of  1|  grain 
for  each  year  of  the  child's  age. 

The  use  of  antipyrine  is  sometimes  attended 
with  bad  efllects ;  certain  persons  seem  to  have 
a  peculiar  idiosyncrasy  with  regard  to  it,  in 
that  it  acts  with  them  almost  as  a  poison. 
Conditions  of  collapse  sometimes  supervene. 
This  is  especially  wont  to  be  the  case  in  organ- 
ic disease  of  the  brain  and  heart.  More  ordi- 
nary bad  effects  are  nausea,  heartburn,  and 
vomiting;  these  symptoms  show  themselves 
especially  in  feeble  patients.  Such  injurious  ef- 
fects upon  the  stomach  may  for  the  most  part 
be  evaded  by  administering  the  drug  by  the 
rectum.  Sometimes  the  remedy  acts  with  ex- 
cess ;  the  temperature  is  reduced  below  the 
normal  and  the  patient  is  brought  into  col- 
lapse, with  chilly  sensations  and  profuse  sweat- 
ing, and  a  sense  of  anxiety  with  vertigo, 
sometimes  with  dyspncea,  may  supervene. 
Occasionally  cases  are  marked  by  stupor,  more 
rarely  by  coma  or  convulsions.  Sometimes 
there  are  conditions  of  excitation  and  deliri- 
um. In  other  cases  the  remedy  acts  especially 
on  the  heart ;  the  pulse  becomes  feeble,  flutter- 
ing, and  intermittent,  and  cyanosis  may  ensue. 
In  phthisical  and  typhoid  patients  a  tendency 
to  haemorrhage  may  develop.  The  influence 
upon  the  vaso-motor  system  may  develop 
oedema,  and  cedema  of  the  glottis  may  lead  to 
attacks  of  suffocation.  Various  exanthemata 
sometimes  ensue,  such  as  erythema,  urticaria, 
scarlatiniform  and  rubelliform  eruptions,  and, 
more  rarely,  petechiae.  These  drug  eruptions 
are  especially  distinguished  by  itching  and 
burning,  more  particularly  by  rapid  disappear- 
ance in  the  course  of  a  few  hours  or  days  after 
the  cessation  of  the  use  of  the  drug.  Rarer 
toxic  symptoms  are  spots  of  discoloration  about 
the  face,  swelling  of  the  lips  and  tongue  or  of 
the  salivary  glands,  discoloration  of  the  mucous 
membrane  of  the  mouth,  tremor,  convulsions, 
epileptoid  attacks,  amaurosis,  ringing  in  the 
ears,  deafness,  and  delirium.  In  still  rarer 
cases  there  may  be  observed  colic,  diarrhoea, 
albuminuria,  hsematuria,  ischuria,  or  strangury. 
Infants  at  the  breast  have  shown  toxic  symp- 
toms when  the  drug  has  been  taken  by  the 
mother.  Interruption  of  the  milk  supply  some- 
times occurs  after  the  use  of  antipyrine.  As 
antagonists,  belladonna  and  its  active  princi- 
ple, atropine,  have  been  specially  recommended. 
[Antipyrine  has  been  employed  by  Vigneron, 
of  Marseilles  (Ann.  d.  mat.  genit.-urin..  May, 
1894),  as  a  local  anodyne  in  cystitis  and  in  va- 
rious morbid  conditions  of  the  bladder  in 
which  topical  treatment  is  required,  but  is 
painful.  When  the  bladder  is  empty,  he  in- 
jects from  3  to  6  fl.  drachms  of  a  4-per-cent. 
solution,  and  allows  it  to  remain  for  about  ten 


minutes,  when  the  therapeutic  procedure  may 
be  carried  out.  He  thinks  it  acts  also  as  an 
antiseptic  of  about  the  value  of  boric  acid.] 

Antipyrine  should  never  be  given  in  con- 
nection with  other  remedies.  Tannates  and 
tinctures  containing  tannic  acid  precipitate  it 
from  its  solution,  as  do  also  solutions  of  chlo- 
ral, arsenic,  mercury,  and  carbolic  acid. 

Jambs  T.  Whittakee. 

AXTIBBHEtJIffATICS  are  agents  or 
means  employed  in  the  treatment  of  rheuma- 
tism. There  are  many  varieties  of  rheumatism, 
but  there  is  probably  the  same  underlying 
cause  in  all.  There  are  many  conditions  in 
any  given  case  of  rheumatism  which  must  be 
taken  into  account  in  considering  the  question 
of  treatment.  The  influence  which  heredity 
plays,  the  habits  of  life  of  the  patient,  his  oc- 
cupation, previous  attacks  of  rheumatism  with 
result  and  complications,  climate,  the  condi- 
tion of  the  digestive  system,  and  his  station 
in  life  must  all  be  considered.  The  objects 
to  be  attained  in  acute  articular  rheumatism 
are  the  relief  of  pain,  the  reduction  of  fever, 
the  reduction  of  the  articular  manifestations, 
shortening  the  duration  of  the  attack,  reliev- 
ing the  disturbances  of  the  nervous  system, 
and  preventing  complications,  sequels,  re- 
lapses, and  recurrences.  The  question  natu- 
rally arises  whether  we  have  any  agents  which 
will  accomplish  any  or  all  of  these  objects.  In 
any  inflammation  a  certain  amount  of  relief 
from  pain  can  be  attained  by  rest,  and  in  acute 
articular  rheumatism  the  question  of  rest  usu- 
ally takes  care  of  itself,  as  the  patient  gener- 
ally has  too  much  pain  to  do  otherwise  than 
remain  in  bed.  The  pain  being  in  a  joint,  any 
method  which  is  adopted  that  will  prevent 
motion  of  the  joint,  even  to  a  moderate  extent, 
will  relieve  the  pain.  Prom  time  to  time  vari- 
ous methods  have  been  adopted  for  the  pur- 
pose of  producing  more  or  less  fixation  of  the 
joints.  The  well-known  method  of  wrapping 
the  joint  in  cotton  batting  helps  to  attain  this 
object  by  preventing  pressure  and  motion. 
The  use  of  splints,  properly  applied,  prevents 
movement  of  the  joints  more  or  less.  Putting 
the  joints  in  any  position  which  lessens  their 
motion  aids  in  relieving  pain.  All  sorts  of 
local  applications  have  been  made  for  the  re- 
lief of  pain,  but  have  thus  far  proved  to  be  of 
little  effect.  In  a  small  proportion  of  cases  a 
local  application  of  a  solution  of  alkalies,  pref- 
erably sodium  bicarbonate,  or  of  oil  of  gaul- 
theria  with  an  equal  quantity  of  olive  oil,  the 
joints  in  either  case  being  wrapped  in  cotton 
batting,  may  give  relief.  Blisters  for  relieving 
the  pain  in  acute  articular  rheumatism  have 
become  a  thing  of  the  past,  and  iodine  locally 
applied  fails  to  give  relief.  The  superficial 
firing  by  means  of  a  Paquelin  cautery  ^\\\  give 
relief  in  some  obstinate  cases,  and  flannels 
wrung  out  in  very  hot  water  will  sometimes  do 
so.  Ice  also  has  been  applied  for  the  purpose 
of  relieving  pain,  but  without  giving  satisfac- 
tory results. 

In  the  treatment  of  rheumatism  there  is  no 
remedy  which  approaches  in  efficiency  the 
salicylic-acid  compounds  as  to  most  of  the 
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objects  to  be  attained.  While  the  use  of  opivm 
at  the  very  beginning  of  an  attack  is  justifia- 
ble for  the  relief  of  severe  pain,  before  the  pa- 
tient can  be  brought  under  the  influence  of 
antirrheumatic  agents,  it  has  unpleasant  effects 
which  make  it  undesirable  to  use  for  any  great 
length  of  time.  The  coal-tar  preparations, 
such  as  a/ntipyrine,  acetanilide,  and  phenace- 
tine  and  their  compounds,  will  often  relieve 
pain,  reduce  temperature,  and  make  the  pa- 
tient comfortable  for  the  time  being,  but  they 
do  not  seem  to  have  any  beneficial  effect  upon 
the  progress  of  the  rheumatism  itself.  It  nas 
been   alleged  that  they  prolong  the    attack. 

The  salicylic-acid  compounds  stand  pre-emi- 
nent among  the  antirrheumatic  agents.  The 
cases  in  which  these  agents  fail  or  are  only 
slightly  efficient  are  often  cases  of  atypical 
rheumatism  ;  there  are  some  cases,  however,  of 
true  rheumatism  in  which  they  are  inefficient, 
and  in  many  cases  of  hyperpyrexia  they  fail 
to  reduce  the  temperature.  Their  beneficial 
effects  in  acute  articular  rheumatism  are  shown 
in  the  modification  or  the  control  of  the  pyrexia, 
the  diminution  and  subsidence  of  the  articular 
manifestations,  and  the  lesser  liability  to  re- 
lapses if  these  agents  are  properly  used.  The 
earlier  the  patient  is  brought  under  the  influ- 
ence of  the  drug  the  shorter  will  be  the  run  of 
the  fever,  the  less  severe  will  be  the  joint  trou- 
ble, and  relapses  will  be  more  likely  to  be  pre- 
vented. If  the  remedy  is  given  early,  in  the 
majority  of  eases  the  temperature  will  be  ma- 
terially modified  in  from  three  to  five  days,  the 
joint  symptoms  a  little  later,  from  five  to  eight 
days,  and  the  disease,  by  a  proper  use  of  the 
remedy,  kept  under  control  until  convalescence 
is  established.  The  question  of  whether  these 
compounds  prevent  heart  complications  is  a 
mootfld  one.  Theoretically,  if  they  cut  short  the 
disease,  there  should  be  less  likelihood  of  heart 
complications.  Statistics,  however,  would  seem 
to  show  that  they  fail  to  lessen  materially  the 
relative  number  of  cases  in  which  heart  com- 
plications occur.  The  cardiac  complications 
are  apt  to  occur  very  early,  oftentimes  before 
the  patient  is  seen,  and  it  is  probable  that  the 
salicylates  do  not  in  any  way  control  them 
when  once  they  are  developed.  What  has 
been  called  the  full  alkahne  treatment  does 
seem,  however,  if  not  to  prevent,  at  least  to 
diminish  the  severity  of,  the  pericardial  and 
endocardial  changes.  The  combination  of  sali- 
cylic acid  in  some  form  with  the  full  use  of 
the  alkalies  is  the  best  treatment  for  acute 
articular  rheumatism  which  can  be  devised  at 
the  present  day. 

Delirium  in  acute  articular  rheumatism  is  a 
rare  occurrence ;  still,  it  does  occur,  sometimes 
probably  as  the  result  of  the  specific  effects  of 
the  poison,  or  it  may  be  due  to  the  hyperpy- 
rexia, or  the  severe  pain  itself  may  be  an 
additional  factor  in  very  sensitive  nervous  or- 
ganizations ;  it  must  be  borne  in  mind,  how- 
ever, in  the  treatment  with  the  salicylates, 
that  they  sometimes  produce  delirium ;  also  an 
acute  pericarditis  may  be  accompanied  by  a 
high  temperature  and  delirium.  Occasionally 
nervous  symptoms  may  be  accounted  for  by 
the  presence  of  renal  disease. 


Acute  articular  rheumatism  is  a  self-limited 
disease  ;  if,  however,  the  use  of  the  drug  is  dis- 
continued or  the  dose  greatly  reduced  as  soon 
as  the  principal  symptoms  are  modified,  the 
pyrexia  with  all  its  accompaniments  is  apt  to 
return.  These  salicylates  are  not  always  well 
borne  by  the  patients ;  they  often  cause,  in 
varying  degrees,  nausea,  vomiting,  tinnitus 
aurium,  headache,  skin  eruptions,  and,  in  some 
cases,  even  after  moderate  doses,  more  marked 
poisonous  effects.  These  are  gastric  disturb- 
ance, severe  headache,  disturbances  of  the  sight 
and  hearing,  delirium,  and  deep,  rapid  respira- 
tion. By  some  the  salicylates  are  thought  to 
cause  cardiac  depression  and  slowing  of  the 
pulse,  but  these  effects  on  the  circulation  are, 
in  the  majority  of  instances  at  least,  reflexes 
accompanying  the  gastric  disturbances.  These 
facts,  and  the  additional  one  that  there  is  a 

treat  difference  in  the  various  forms  of  the 
rug  as  to  the  benefit  produced  and  as  to  its 
proneness  to  cause  toxic  symptoms,  make  it  a 
question,  in  the  treatment  of  rheumatism,  of 
the  choice  of  salicylates. 

When  sodium  salicylate,  which  is  the  com- 
pound most  frequently  used,  produces  unpleas- 
ant symptoms,  there  are  other  salicylates  which 
can  be  substituted.  The  oil  of  gaultheria  con- 
tains 90  per  cent,  of  salicylic  acid,  and  it  is  one 
of  the  very  best  antirrheumatic  agents,  ranking 
next  to  sodium  salicylate  in  its  beneficial  action ; 
it  has  less  tendency,  also,  to  cause  the  symptoms 
of  salicylic-acid  poisoning,  although  it  may 
cause  typical  toxic  symptoms.  The  salicylic 
acid  made  from  this  oil  is  a  purer  product 
than  that  usually  found  in  the  market,  and  is 
less  likely  to  cause  disagreeable  or  toxic  symp- 
toms, although  a  drug  has  been  put  forward 
which,  it  is  alleged,  is  free  from  foreign  prod- 
ucts and  in  every  respect  equal  to  the  salicylic 
acid  manufactured  from  this  oil.  Of  all  the 
newer  synthetical  salicylates,  salophene  seems 
to  be  the  most  efficient.  In  some  cases  it 
seems  to  produce  better  effects  than  even  the 
sodium  salicylate.  It  has  this  in  its  favour, 
that  it  is  almost  tasteless  and  rarely  produces 
any  gastric  disturbances.  It  will  not  mfluence 
large  articular  effusions  to  the  same  extent 
that  sodium  salicylate  will,  and  it  has  very 
little  action  as  an  antipyretic.  It  has  been 
found  to  be  of  marked  service  in  many  cases 
of  subacute  gouty  arthritis  when  other  drugs 
recognised  as  remedies  for  gout  have  failed. 
The  boundary  line  between  gout  and  rheuma- 
tism oftentimes  can  not  be  definitely  laid  down 
clinically,  and  the  diagnosis  is  not  infrequently 
decided  by  the  effects  of  drugs.  Some  cases 
which  seem  to  be  gouty  when  judged  by  the 
symptoms  have  yielded  to  salophene. 

Salol  and  sodium  dithiosalicylate  seem  to 
be  valuable  in  a  certain  class  of  cases.  To 
salol  there  is  the  objection  that,  being  a  com- 
pound of  carbolic  acid,  it  cannot  be  given  in 
sufficiently  large  doses  to  cause  very  decided 
salicylic-acid  effects  without  prroducing  car- 
bolic-acid poisoning.  The  sulphur  in  combi- 
nation with  the  salicylic  acid  in  sodium 
dithiosalicylate  makes  it  especially  desirable 
in  the  subacute  forms  of  rheumatism  and 
gout.    Each  of  these  agents  has  greatly  in  its 
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favour  the  fact  that  it  does  not  disturb  the 
digestion. 

Hydrotherapeutics  is  found  extremely  bene- 
ficial in  many  cases  of  rheumatism  and  gout. 
It  is  more  adapted  to  the  subacute  and  chronic 
forms  than  to  the  acute.  Muscular  rheuma- 
tism often  yields  very  readily  to  hydrothera- 
peutics. Alhaline  and  sulphur  waters  have 
attained  great  reputation  in  the  relief  of  vari- 
ous forms  of  gold  and  rheumatism.  They  may 
be  used  both  internally  and  as  baths.  It  is 
probable  that  a  great  part  of  the  benefit  ob- 
tained by  the  use  of  these  agents  at  the  vari- 
ous spas  is  due  to  the  systematic  living  and  the 
careful  attention  paid  to  diet  by  the  patient 
when  visiting  them.  Attention  to  diet  and 
careful  habits  of  living  are  both  of  great  im- 
portance in  the  treatment  of  rheumatism  and 
gout  under  any  conditions. 

A.  Alexander  Smith. 

ANTIRRHEUMATIN  is  a  trade  name 
for  a  drug  which  is  said  to  be  a  mixture  of  so- 
dium salicylate  and  methylene  blue  introduced 
by  Kamm  as  a  remedy  for  rheumatism.  It  is 
in  the  form  of  deep-blue  crystals,  of  a  slightly 
bitter  taste,  soluble  in  water  and  in  alcohol. 
It  has  been  given  in  acute  rheumatism,  in  the 
form  of  pills,  each  containing  from  0-046  to 
0-093  of  a  grain,  every  second  or  third  hour. 
It  gives  the  urine  a  blue  or  greenish  tint. 

ANTISCORBUTICS  are  remedies  against 
scurvy.  Although  a  theory  has  been  advanced 
that  scurvy  is  due  to  a  specific  micro-organ- 
ism, the  fact  that  in  adults  the  disease  is 
almost  always  cured  by  adding  fresh  vege- 
tables and  fruit  to  the  diet,  and  in  infants  by 
a  modification  of  the  milk  given,  shows  that  it 
is  due  to  a  nutritional  or  chemical  rather  than 
to  a  parasitic  cause. 

Various  substances  have  been  recommended 
for  the  prevention  and  cure  of  scurvy.  Among 
the  most  prominent  are  fresh  vegetables,  fresh 
fruits,  fresh  milk,  fresh  meat,  Moselle  wine, 
sugar  and  molasses,  dried  mango  pulp,  alka- 
line waters,  the  water  dock  (Rumex  lapaihicus), 
the  American  aloe  (Agave  americana),  ergot, 
acids,  ammonium  carbonate,  quinine,  the  salts 
of  potassium,  horseradish  (Gochlearia  armora- 
cia),  and  black  ants. 

Lieutenant  Sohwatka,  who  had  a  medical 
education,  stated  that  in  whaling  vessels  in  the 
Arctic  Ocean  scurvy  existed  because  freezing 
completely  destroyed  the  antiscorbutic  proper- 
ties of  lime-juice  and  of  lemon-juice,  which 
are  commonly  carried  on  vessels  bound  on  a 
long  voyage,  to  serve  as  preventives.  He  ad- 
vised that  in  the  case  of  long  voyages  dried 
vegetables,  fruits,  and  meats  be  substituted  for 
canned  goods.  Green  cucumbers  and  onions 
preserved  in  vinegar  prepared  from  fresh  fruit 
seemed  to  have  an  excellent  antiscorbutic  in- 
fluence. Molasses  also  was  good.  He  particu- 
larly commended  fresh  cranberries. 

The  juice  of  several  fresh  lemons,  limes, 
peaches,  or  oranges,  with  plenty  of  fresh  milk 
and  raw  scraped  meat,  will  suffice  to  cure 
scurvy.  Citric  acid  has  been  administered  in 
instances  in  which  fresh  fruit  was  unattainable. 
Vinegar  that  is  used  as  a  substitute  for  fruit 


should  be  really  prepared  from  fruit,  and  not 
made  with  acetic  acid.  The  administration  of 
drugs  is  not  recommended. 

Dr.  J.  K.  Winters  states  that  he  has  cured 
infantile  scurvy  due  to  the  use  of  sterilized 
milk  by  simply  adding  enough  fat  and  sugar 
of  milk  to  the  diluted  cow's  milk  to  make  up 
the  proper  j)roportion  of  those  ingredients. 
Many  physicians  add  orange-juice  or  peach- 
juice  or  the  juice  of  raw  meat  to  the  infant's 
diet.  These,  however,  while  not  harmful,  do 
not  seem  to  be  absolutely  requisite. 

Samuel  T.  Armstrong. 

ANTISEFSIN,  or  asepsin,  is  pardbronv- 
acetanilide,  CeHiBr.NH.{CHsCO).  It  has  been 
recommended  as  an  antiseptic  and  stimulant 
application  to  wounds  and  ill-conditioned  ul- 
cers. It  has  been  used  internally  also  to  pro- 
duce the  associated  action  of  bi'omine  and 
acetanilide,  but  it  cannot  be  recommended 
for  this  purpose,  as  untoward  symptoms,  such 
as  collapse,  have  too  commonly  been  observed 
after  its  administration. 

ANTISEPSINE,  according  to  Soulier,  is 
a  compound  of  iodine  trichloride  with  the 
lymph  or  serum  that  may  exude  from  an  ab- 
scess after  it  has  been  injected  with  a  half-per- 
cent, solution  of  the  trichloride.  Whatever 
good  eflfect  this  supposed  compound  may  have 
upon  the  diseased  tissues  among  which  it  is 
formed,  it  is  obviously  unsuitable  for  any  other 
purpose. 

ANTISEPTICS.— [The  use  of  substances 
capable  of  preventing  or  arresting  putrefactive 
processes  is  treated  of  in  the  following  sections 
from  the  separate  points  of  view  of  the  sur- 
geon, the  obstetrician,  and  the  general  physi- 
cian :] 

Antiseptics  in  Surgery. — The  antiseptics 
employed  in  surgery  are  agents  and  methods 
used  to  prevent  the  entrance  of  living  disease 
germs  or  their  poisonous  products  into  tissues 
which  are  under  manipulation,  and  to  rid  the 
organism  of  those  already  present.  These 
agents  and  methods  are  of  two  general  classes 
— (1)  physical  and  (2)  chemical.  The  physical 
may  be  subdivided  into  (a)  mechanical  and  (b) 
thermal.  Shaving,  scrubbing,  and  evacuation 
of  abscesses  are  examples  of  mechanical  anti- 
septics, while  boiling,  baking,  and  the  actual 
cautery  are  examples  of  the  thermal  method. 
The  chemical  method  consists  in  the  employ- 
ment of  substances  poisonous  to  germs  or  mi- 
crobes, but  harmless,  or  nearly  so,  to  the  human 
organism.  Proper  solutions  of  corrosive  sub- 
limate or  of  carbolic  acid  are  examples  of  chem- 
ical antiseptics. 

The  thermal  method  is  the  most  thorough, 
but  its  use  is_  quite  limited.  The  chemical 
method  alone  is  unpractical  and  far  from  cer- 
tain. The  mechanical  alone,  while  not  perfect, 
is  to  be  preferred  to  any  other  single  method. 
In  an  emergency  good  work  may  be  done  and 
excellent  results  obtained  by  the  use  of  a  scrub- 
bing brush  with  soap  and  water  for  cleansing 
the  surgeon's  hands,  his  instruments,  and  the 
field  of  operation. 

The  ideal  antiseptic  practice,  however,  is  a 
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combination  of  all  these  ways  and  means,  and 
it  will  be  described  farther  on. 

It  is  of  prime  importance  in  studying  this 
subject  to  know  by  what  path  pathogenic 
germs  may  enter,  and  the  first  place  to  occur 
to  one  is  the  field  of  operation.  Then  will 
come  the  knife  with  which  the  wound  is  made, 
and  the  other  instruments  which  may  be  used ; 
sponges  and  their  substitutes;  ligatures  and 
sutures;  tubes  or  other  appliances  for  drain- 
age ;  dressings  of  various  kinds ;  the  chemicals 
which  may  enter  the  part  in  washing,  irrigat- 
ing, etc.;  the  person  of  the  surgeon  himself, 
especially  his  hands  and  arms,  and  his  cloth- 
ing, and,  last  in  importance  but  still  very  im- 
portant, the  room  and  general  surroundings  of 
the  patient  during  the  operation.  It  is,  how- 
ever, possible  to  be  antiseptic  almost  anywhere 
so  long  as  there  is  not  too  much  dust  in  the 
air. 

The  treatment  of  the  region  of  operation 
and  of  those  things  which  may  infect  will  be 
given  in  the  order  in  which  they  have  been 
mentioned. 

The  methods  of  rendering  the  various  regions 
and  organs  of  the  body  free  from  germs  and 
other  filth,  though  the  same  in  principle,  must 
differ  according  to  the  locality  involved. 

Preparation  of  the  Skin  of  the  Head,  Trwnk, 
and  Extremities. — Twenty-four  hours  before 
the  time  selected  for  the  operation  the  patient 
receives  a  full  bath,  unless  we  have  to  act  in  an 
emergency.  The  part  to  be  prepared  must  at 
this  time  be  thoroughly  shaved,  whether  hair 
is  visible  or  not.  A  piece  of  gauze  or  similar 
material  soaked  in  a  weak  antiseptic  solution 
(1  per  cent,  of  carbolic  acid,  0'5  per  cent,  of 
lysol,  or  1  to  10,000  of  corrosive  sublimate)  is 
applied  as  a  dressing,  and  is  covered  with  water- 
proof protective  to  convert  it  into  a  kind  of 
antiseptic  poultice.  Just  before  the  operation 
this  dressing  is  removed  and  the  place  scrubbed 
for  three  or  four  minutes — not  less— with  a 
stifE  brush,  green  soap  (sapo  viridis),  and  warm 
water.  The  skin  is  now  to  be  dried  with  a 
clean  towel  and  then  well  wiped  with  a  towel 
saturated  with  ether  or  alcohol.  If  there  are 
natural  folds  or  depressions  present,  as  at  the 
umbilicus,  it  is  well  to  pour  over  them  a  10- 
per-cent.  iodoform-ether  solution.  A  thorough 
sponging  with  a  l-to-500  corrosive-sublimate 
solution  completes  the  preparation  of  the  skin. 
Towels  wrung  out  in  a  l-to-1,000  biohloride- 
of-mercury  solution  are  to  be  spread  over  the 
patient  and  operating  table  in  such  a  manner 
as  to  leave  exposed  only  the  part  where  the 
operation  is  to  be  performed.  If  this  is  near 
the  hand  or  foot  it  is  best  to  envelop  the  fin- 
gers or  toes  completely  in  an  antiseptic  towel, 
and  if  it  is  near  the  face,  neck,  shoulder,  or 
upper  part  of  the  trunk,  the  hairy  part  of 
the  head  should  be  covered  with  an  antiseptic 
towel  pinned  from  the  occiput  to  the  brow,  so 
as  to  form  a  protecting  cap.  If  the  patient 
has  a  beard  it  ought  to  be  covered  with  an  an- 
tiseptic towel  or,  better  still,  removed  by  shav- 
ing. 

Antiseptic  Preparations  about  the  Eye. — In 
working  here  one  must  alter  the  details  because 
of  the  sensitiveness  of  the  ocular  structures, 


and  because  the  eyelids  can  not  well  be  shaved. 
Frequent  washings  with  mild  solutions — e.  g., 
a  3-per-cent.  boric-acid  solution — may  precede 
the  operation.  The  immediate  preparation  is 
as  follows:  First,  scrub  thoroughly  the  lids, 
the  brow,  and  even  the  conjunctival  sac  with 
moist  absorbent  cotton  and  mollin,  which  is  a 
bland,  very  fatty  soap.  Wash  away  the  mollin 
with  a  l-to-3,000  bichloride  solution,  then  wash 
away  carefully  all  the  bichloride  with  distilled 
water  or  a  3-per-cent.  boric-acid  solution.  Me- 
chanical means  are  here  our  main  dependence. 
No  powerful  antiseptic  irritant,  such  as  car- 
bolic acid,  ether,  iodoform  powder,  or  green 
soap  should  be  used.  All  the  antiseptic  solu- 
tions to  be  used  during  the  operation  must  be 
freshly  prepared,  filtered,  and  boiled. 

Preparation  of  the  Nasal  and  Oral  Cavities. 
— The  nose  and  mouth  cannot  be  rendered 
aseptic,  but  it  is  our  duty  nevertheless  to 
cleanse  them  as  well  as  possible,  remembering 
that  if  strong  solutions  are  used  irritation  and 
increased  secretion  of  mucus  will  result — con- 
ditions favourable  to  the  growth  of  pathogenic 
organisms.  A  mild  salt  solution  or  an  alkaline 
antiseptic  lotion,  such  as  Seller  recommends, 
may  be  injected  with  a  post-nasal  syringe  to 
wash  away  excess  of  mucus  from  the  nasal 
cavities.  The  mouth  is  best  cleaned  with  a 
soft  toothbrush  and  a  weak  corrosive-subli- 
mate or  l-to-3,000  permanganate-of-potassium 
mouth  wash  used  very  often.  All  decaying  or 
foul  teeth  should  be  treated  by  a  dentist.  The 
washing  of  the  mouth  should  be  very  frequent 
for  at  least  twenty-four  hours  before  the  opera- 
tion, for  the  mechanical  effect  is  of  the  greatest 
importance.  It  is  an  interesting  fact  not  yet 
fully  explained  that  wounds  in  the  nose  and 
mouth  usually  heal  kindly. 

Preparation  of  the  Rectum  and  Anus. — Here 
we  have  really  the  most  difficult  problem  to 
solve,  but,  though  we  have  to  deal  with  a  re- 
gion where  germs  of  many  kinds  abound  and 
where  there  is  a  constant  fresh  supply  of  septic 
material  from  within,  it  has  been  amply  proved 
by  the  excellent  results  which  the  truly  scien- 
tific surgeon  attains  that  even  this  part  of  the 
body  can  be  cleaned.  To  begin  with,  the 
bowels  should  be  freely  moved  by  a  course  of 
laxatives  for  several  days.  On  the  evening  be- 
fore the  operation  an  extra  dose  should  be 
given — say  1  or  2  teaspoonfuls  of  compound 
licorice  powder.  On  the  morning  of  the  opera- 
tion the  patient  should  receive  one  or  more 
enemata  of  soapsuds.  The  skin  surrounding 
the  anus  and  that  of  the  upper  part  of  the 
thighs  must  be  thoroughly  scrubbed  and  shaved. 
After  stretching  the  sphincter  the  rectum  is  to 
be  well  washed  with  a  sponge,  on  a  holder,  and 
green  soap,  and  finally  a  large  sponge  to  which 
is  fastened  a  fillet  of  silk  is  pushed  well  up  into 
the  rectum  to  prevent  escape  of  faeces  during 
the  operation.  Once  more  washing  the  rectal 
pouch  with  a  l-to-5,000  bichloride-of-mercury 
solution,  we  are  ready  to  proceed  with  the  work 
of  the  operation.  Having  finished,  it  is  weU 
to  give  enough  opium  to  keep  the  bowels  from 
moving  for  about  forty-eight  hours.  Where 
we  contemplate  performing  an  extensive  op- 
eration it  is  even  wise  at  times  to  do  a  pre- 
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liminary  colotomy  in  order  to  divert  the 
infecting  stream  of  the  tseces  for  a  suflBcient 
number  of  days  to  permit  of  perfect  healing 
of  the  wound  below. 

Preparation  of  the  Pelvic  Organs  in  the  Fe- 
male.— In  addition  to  the  usual  preparations, 
it  is  necessary  to  give  frequent  hot  antisef)tic 
vaginal  douches  of  a  weak  (l-to-10,000)  solution 
of  mercury  bichloride,  or  of  a  1-per-cent.  so- 
lution of  lysol,  or  some  other  antiseptic  of  like 
strength.  '  Just  before  the  operation  the  vagina 
must  be  scrubbed  with  green  soap  and  a  sponge 
on  a  holder.  If  there  is  the  slightest  suspicion 
of  inflammation  or  catarrh  of  the  uterine  canal 
a  preliminary  curetting  should  be  performed 
and  the  interior  of  the  womb  well  disinfected. 

Preparation  of  the  Geniio-urinary  Passages 
of  the  Hale. — At  least  twenty-four  hours  before 
the  operation  the  patient  should  take  several 
doses  of  oil  of  wintergreen  or  some  other  drug 
known  to  retard  germ  growth  in  the  urine. 
Even  in  the  minor  procedures  about  the  ure- 
thra the  anterior  part  of  this  canal  must  be 
well  washed  out  with  a  solution  of  permangan- 
ate of  potassium  (1  to  3,000)  or  an  equivalent 
antiseptic.  G-lycerin,  sterilized,  is  to  be  pre- 
ferred as  a  lubricant  for  instruments. 

The  Abdominal  Cavity. — Antiseptic  prepa- 
rations here  do  not  differ  from  the  general  ones 
above  mentioned,  unless  the  operation  is  ex- 
pected to  involve  those  viseera  which  contain 
septic  matter,  or  any  other  infected  cavity  act- 
ually within  the  peritonaeum.  Here  indeed  we 
have  two  fields  of  operation  at  the  same  time — 
the  one  where  the  original  incision  is  made,  and 
also  the  seat  of  the  trouble  within.  Infection 
may  originate  from  either  place.  Therefore, 
whenever  there  is  time,  we  try  to  prepare  the 
patient  by  thorough  purgation,  and  even  if  the 
case  is  very  urgent  there  is  usually  time  to  wash 
out  the  colon  and,  if  there  has  been  foul  vomit- 
ing, the  stomach  as  well.  This  latter  is  a  truly 
antiseptic  measure,  for  it  renders  the  aspiration 
of  irritant  and  germ-bearing  vomited  matter 
into  the  lungs  during  anaesthesia  less  apt  to 
occur. 

The  Preparation  of  Instruments. — The  clean- 
ing and  disinfection  of  instruments  differ  some- 
what with  the  materials  of  which  they  are 
constructed.  All  instruments,  when  soiled, 
should  first  be  cleansed  by  mechanical  means 
to  rid  them  of  the  larger  clots  and  masses. 
Those  made  of  metal  (except  aluminum)  or  of 
hard  rubber  may  be  quickly  and  effectively  ren- 
dered sterile  by  boiling  them  for  ten  minutes  or 
longer  in  a  solution  of  washing  soda,  a  table- 
spoonful  to  the  quart.  Instruments  constructed 
of  hard  rubber  which  has  been  bent  may  lose 
their  shape  by  boiling.  Pessaries,  for  example, 
are  apt  to  be  spoiled  by  boiling,  while  knife 
handles  and  similarly  shaped  instruments  are 
not  harmed.  Most  aluminum  instruments  are 
ruined  by  this  soda-boiling,  but  they  may  be 
even  more  quickly  cleansed  by  holding  them  in 
a  flame  until  they  are  heated  so  that  they  hiss 
when  put  into  water.  Platinum  instruments 
may,  of  course,  be  heated  red  hot.  They  are 
particularly  useful  in  operations  about  the  eye, 
because  the  great  heat  burns  oflf  any  particles 
of  lint  or  dust  which  may  adhere  even  after  the 


boiling.  No  syringe  working  with  a  leather 
piston  and  lubricated  with  oil  can  be  rendered 
strictly  aseptic,  but,  nevertheless,  with  good 
care  and  the  use  of  strong  antiseptic  solutions, 
the  common  hypodermic  syringe  may  be  made 
reasonably  clean.  The  needles,  of  course,  may 
be  sterilized  by  heat,  and  a  little  plug  of  absorb- 
ent cotton  put  into  the  proximal  end  before 
affixing  it  to  the  barrel  will  filter  the  solution 
as  it  is  injected.  In  important  aseptic  cases 
where  injections  of  cocaine  or  other  non-anti- 
septic solutions  are  to  be  made,  the  piston 
syringe  might  be  sterilized  by  dry  heat,  or  a 
Koch  aseptic  instrument,  the  barrel  and  needle 
of  which  can  be  boiled,  may  be  employed. 

Any  vessel  large  enough  to  contain  the  in- 
struments covered  by  the  solution  may  be  used 
for  sterilization  by  boiling.  For  convenience, 
a  vessel  with  a  tray  like  a  fish  or  asparagus 
cooker  may  be  used.  Various  modifications  of 
this  device  are  in  use  in  the  diflferent  sterilizers 
for  sale  by  the  instrument-makers. 

Soft  instruments,  such  as  catheters  and  bou- 
gies, may  be  boiled  if  made  of  rubber.  The 
woven  and  varnished  varieties,  of  silk  or  linen, 
will  not  usually  stand  this  treatment,  but  may 
be  thoroughly  cleansed  by  washing  them  out 
with  hot  water  immediately  after  using,  wash- 
ing the  outside  with  soap  and  water,  and  steam- 
ing the  inside  with  5-per-cent.  carbolic-acid 
steam.  An  apparatus  for  this  purpose  has 
been  devised,  but  the  little  steam  tobacco-pipe 
cleaners  to  be  had  of  tobacconists  for  a  few 
cents  will  accomplish  the  same  purpose. 

Sponges  and  their  Substitutes. — Nothing  has 
satisfactorily  taken  the  place  of  the  sponge  in 
surgery.  It  is  unfortunate,  however,  that  this 
substance  is  very  difficult  to  render  thoroughly 
and  reliably  sterile.  It  will  not  stand  high 
heat  without  losing  its  soft,  absorbent  quality. 
Various  ways  of  preparing  sponge  exist.  The 
following  method  has  given  general  satisfac- 
tion for  many  years  in  private  and  in  hospital 
practice:  Each  "raw"  sponge  is  first  beaten 
and  roughly  washed  to  rid  it  of  larger  particles 
of  sand  and  lime.  The  sponges  are  then  soaked 
in  dilute  commercial  hydrochloric  acid  to  rid 
them  by  chemical  solution  of  the  remaining 
lime  particles.  After  rinsing  out  the  acid  in 
plain  water,  the  sponges  are  allowed  to  soak  in 
a  warm  place,  so  that  microbic  spores  may  ger- 
minate. This  consumes  from  twenty-four  to 
forty-eight  hours.  Growing  microbes  are  much 
easier  killed  than  their  spores  are.  Each  sponge 
must  now  be  thoroughly  washed  by  hand  in 
green  soap  and  water,  and  when  the  soap  has 
all  been  removed  by  rinsing  in  fresh  water  they 
are  put  into  jars  filled  with  5-per-cent.  carbolic- 
acid  solution  and  kept  until  ready  for  use.  They 
are  reliable  after  twenty-four  hours. 

Instead  of  sponges,  wads  of  absorbent  sterile 
cotton  or  pads  of  aseptic  gauze  may  be  used. 
Little  bundles  of  the  worsted  known  as  Berlin 
wool,  covered  with  g:auze  which  is  sewed  into 
place,  make  very  fair  substitutes  for  sponge. 
They  are  elastic  as  well  as  absorbent.  Sponges 
and  their  substitutes  had  best  be  used  but  once, 
being  thrown  away  after  each  operation. 

Suture  and  Ligature  Material.— 'Sla.nj  and 
varied  substances  come  under  this  heading. 
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They  are  in  two  general  classes,  absorbable 
and  non-absorbable.  Catgut  and  the  tendons 
of  difEerent  animals  are  of  the  absorbable  class. 
Silver  wire,  silkworm  gut,  silk,  and  cotton  are 
non-absorbable  or  nearly  so.    Catgut  is  the  most 

Generally  useful  suture  and  ligature  material 
nown.  With  proper  care  it  can  be  rendered 
sterile.  There  are  at  least  twenty  difCerent 
more  or  less  effective  methods  of  accomplish- 
ing the  desired  result.  Two  reliable  methods 
will  be  described,  one  "  wet,"  the  other  "  dry." 

The  "  Wet "  Method.— Take  the  unprepared 
commercial  gut  and  shake  it  well  in  ether.  Al- 
low it  to  remain  for  an  hour  in  this  fluid,  shake 
again  and  pour  oft,  changing  it  for  fresh  ether 
in  which  is  dissolved  corrosive  sublimate  in  the 
strength  of  1  to  1,000.  Wash  thoroughly  in 
this  ether  and  then  change  it  for  strong  alcohol 
with  bichloride  dissolved  in  it,  1  to  1,000.  The 
gut  is  rendered  perfectly  sterile  and  will  remain 
so  as  long  as  it  is  covered  by  the  solution. 

The  "dry"  method  of  catgut  sterilization 
consists  in  removing  all  moisture  by  immers- 
ing in  absolute  alcohol  for  twenty-four  hours, 
then  heating  in  an  oven  or  dry  sterilizer  to 
176°  P.  for  an  hour  to  evaporate  the  alcohol. 
The  gut  is  then  put  into  the  permanent  con- 
tainer (box,  bottle,  or  tube)  and,  after  sealing, 
this  with  its  contents  is  subjected  for  two 
hours  to  a  temperature  of  384°  P.  in  a  steril- 
izer. As  long  as  the  catgut  is  untouched  and 
in  its  germ-proof  container  it  will  remain  ab- 
solutely sterile.  If  any  has  been  used,  the  re- 
mainder must  be  resterilized  or  thrown  away. 

Non-absorbable  material  may  be  sterilized 
by  boiling  in  a  5-per-cent.  watery  carbolic-acid 
solution  for  ten  minutes.  Of  course,  the  metal 
suture  may  be  boiled  with  the  instruments  in 
soda  solution.  Silk  and  cotton  will  not,  how- 
ever, stand  this  treatment. 

Drainage-tubes  of  rubber,  metal,  glass,  etc., 
may  be  made  aseptic  by  the  usual  boiling  in  a 
1-per-cent.  soda  or  a  5-per-cent.  carbolio-aoid 
solution. 

Dressings  are  of  many  materials.  Cotton, 
wool,  and  various  cotton  fabrics,  such  as 
cheese-cloth,  lint,  gauze,  etc.,  sawdust,  moss, 
pine  needles,  earth,  shavings,  "  excelsior,"  tow, 
and  an  endless  list  of  other  ^substances  have 
been  used  and  recommended.  The  ideal  dress- 
ings must  be  absorbent  and  surgically  clean. 
Cotton  fabrics  not  in  themselves  absorbent 
may  be  rendered  so  by  boiling  in  a  5-per-cent. 
washing-soda  solution  to  dissolve  the  fat.  All 
the  soda  must  .then;  be  rinsed  out,  and  the 
gauze  thoroughly  dried,  then  folded  or  rolled. 
It  is  best  rendered  aseptic  by  the  thermal 
method.  Steaming  for  an  hour  in  one  or 
other  of  the  apparatuses  for  sale  by  the  instru- 
ment-makers will  do  the  work.  The  ordinary 
Arnold  cooker  is  sufficient  for  this  purpose. 

Gutta-percha  tissue  or  protective  must  be 
cleansed  with  soap  and  cold  water  and  then 
soaked  for  twenty-four  hours  in  a  0'1-per-oent. 
biohloride-of-mei-eury  solution. 

Solutions  used  during  the  operation  must 
be  made  with  water  which  contains  no  dirt  or 
foreign  specks.  It  may  be  distilled  or  boiled 
and  filtered,  and  everything  must  be  freshly 
prepared  so  that  no  decomposition  of  chemical 
10 


material  may  occur.  The  chemicals  of  most 
value  to  the  surgeon  are,  briefly,  bichloride 
and  biniodide  of  mercury,  phenol,  iodoform, 
lysol,  tricresol,  salicylic  acid,  etc.  The  reader 
is  referred  to  the  articles  on  these  various  sub- 
stances for  their  properties. 

The  Personal  Cleanliness  of  the  Operator 
and  his  Assistants. — Coats  should  be  removed 
and  shirt  sleeves  rolled  up  above  the  elbows. 
A  long  coat  or  gown  with  half  sleeves  must 
now  be  donned.  These  coats  or  gowns  must 
be  made  sterile  by  heat.  Long  hair  should  be 
covered  by  an  aseptic  cap.  Hands  and  arms 
are  now  vigorously  scrubbed  with  a  sterile 
brush,  green  soap,  and  water  for  three  min- 
utes, special  attention  being  paid  to  the  nails 
and  their  immediate  neighbourhood.  A  nail- 
cleaner  and  scissors  are  used  to  trim  the  nails 
and  clean  the  spaces  beneath.  The  hands, 
after  a  rinsing  in  water,  are  immersed  for  a 
moment  in  strong  alcohol  to  remove  the  last 
vestiges  of  soap,  and  are  then  scrubbed  well 
in  a  dish  containing  a  0'1-per-cent.  solution  of 
corrosive  sublimate.  This  dish  had  best  be  of 
such  a  size  and  shape  that  the  hands  and  the 
arms  up  to  the  elbows  can  be  immersed.  If 
the  hands  have  been  contaminated  by  any  par- 
ticularly virulent  filth,  it  is  well  after  the 
above-described  disinfection  to  immerse  them 
in  a  saturated  solution  of  permanganate  of 
potassium  till  they  are  mahogany-brown,  and 
then  bleach  in  a  strong  oxalic-acid  watery 
solution,  which  must  in  turn  be  washed  away 
in  the  corrosive-sublimate  dish.  After  disin- 
fection, it  is  needless  to  say,  nothing  should 
touch  the  hands  and  arms  of  the  surgeon  ex- 
cept the  part  he  is  operating  on  and  the  disin- 
fected instruments  used.  The  hands  and  arms 
should  not  be  dried  with  a  towel. 

These  rules  and  precautions  are  to  be  ob- 
served by  the  assistants,  one  and  all,  with  the 
same  scrupulousness,  and  each  as^stant  ought 
to  feel  a  direct  personal  responsibility  if  infec- 
tion occurs.  It  is,  therefore,  quite  proper  for 
any  assistant  or  even  for  a  spectator  to  warn 
the  operator  of  any  breach  of  aseptic  disci- 
pline. No  one  who  is  regularly  attending  cases 
of  erysipelas,  scarlet  fever,  or  diphtheria  should 
assist  or  even  be  present  at  an  operation. 

The  Operating-room  is  a  subject  which  may 
be  divided  into  two  heads  according  to  whether 
the  operation  is  to  be  performed  in  a  hospital 
or  at  the  patient's  home.  This  room  in  a  well- 
appointed  institution  must  be  well  lighted, 
both  by  the  sun  and  by  artificial  means.  Its 
walls  and  floor  must  be  smooth  and  covered 
with  glazed  waterproof  paint,  enamel,  or  other 
similar  material,  so  that  it  may,  if  necessary,  be 
scrubbed  out  like  a  glass  vessel.  There  should 
be  little  and  only  strictly  useful  furniture,  and 
this,  too,  should  be  made  of  enamelled  metal, 
glass,  or  other  strong  and  easily  disinfected 
material.  The  in.strument-ease  should  be  of 
iron  framework  with  walls  and  shelves  of  glass 
so  fitted  together  as  to  be  as  dust-proof  as  a 
safe. 

The  operating-table  must  be  strong  and  as 
simple  as  is  consistent  with  mechanism  for 
raising  or  lowering  the  head  or  foot.  Other 
things  being  equal,  a  glass-topped  table  is  to 
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be  preferred.  Hot  and  cold  running  water  in 
abundance  must  be  at  hand.  Last,  but  far 
from  least,  the  room  should  be  in  charge  of  a 
man  who  is  strong,  intelligent,  and  thoroughly 
clean  in  theory  and  in  practice. 

In  operating  at  the  patient's  home,  although 
it  is  impossible  to  reproduce  the  surroundings 
of  a  hospital  operating-room,  a  careful  surgeon 
can  do  good  antiseptic  work.  It  is  not  ad- 
visable to  take  up  carpets,  to  do  any  sweeping 
or  dusting,  or  to  remove  hangings.  Every- 
thing which  may  cause  a  dust-bearing  atmos- 
phere should  be  avoided.  Choose  a  good,  light 
room  and  direct  the  family  to  prepare  the  fol- 
lowing articles :  One  full-sized  kitchen  table,  a 
smaller  table  (for  instruments),  a  china  quart 
pitcher,  six  clean  quart  bottles  without  corks, 
three  china  wash-bowls  or  basins,  plenty  of 
boiled  water,  plenty  of  clean  towels  (the  num- 
ber will  vary  according  to  the  operation),  a 
quilt  or  blanket  for  the  operating-  (kitchen) 
table,  a  pillow  case  stuffed  loosely  with  "  ex- 
celsior," a  rubber  or  oilcloth  sheet,  two  clean 
sheets,  and  something  to  cover  the  floor  to  pre- 
vent soiling.  The  surgeon  had  best  bring  with 
him  all  the  other  necessary  things — pans,  so- 
lutions, sponges,  etc.  The  operating-table  is 
prepared  by  covering  it  with  the  quilt  or  blan- 
ket. Over  this  place  the  waterproof  oilcloth  or 
rubber,  and  upon  this  spread  a  clean  sheet.  It 
is  well  to  have  another  blanket  for  covering 
the  patient  to  prevent  chilling.  After  dispos- 
ing the  furniture  according  to  the  best  advan- 
tage for  the  needs  of  the  operation,  cover  every 
doubtfully  aseptic  piece,  chairs,  little  table, 
etc.,  with  clean  towels  so  as  not  to  leave  the 
undisinfected  wood  exposed.  Everything  once 
in  readiness,  the  operation  may  proceed  with 
as  much  certainty  of  success  as  one  can  attain. 
"  Bad  workmen  always  complain  of  their  tools." 
A  surgeon  who  is  thoroughly  imbued  with  the 
true  spirit  of  antisepsis  can  work  well  anywhere. 

The  Operation. — There  are  certain  points  in 
the  pure  technique  of  an  operation  which  are 
as  much  antiseptie  as  the  preliminary  scrub- 
bing. One  should  by  preference  cut,  not  tear, 
the  tissues,  for  tearing  is  followed  by  more  or 
less  necrosis  of  the  soft  parts,  and  microbes 
attack  dead  tissue  by  preference.  Attend  care- 
fully 'to  the  hjemostasis,  for  blood  clot  is  a 
favourite  pabulum  for  bacteria.  Make  the  in- 
cision ample,  so  as  to  work  by  sight,  not  by 
touch  alone.  In  the  dark  a  pus  pocket  may 
unwittingly  be  ruptured,  and  an  unsuspected 
infection  will  occur  and  spoil  all.  Where  pos- 
sible, it  is  often  wiser  to  dissect  out  the  entire 
abscess  still  in  its  enveloping  walls  without 
rupturing  it.  Primary  union  is  then  possible. 
Use  few  instruments  and  have  few  assistants. 
Every  hand  and  every  instrument  introduces 
a  new  element  or  chance  for  infection.  Do 
not  neglect  time  as  an  element.  Cmteris  pari- 
bus, the  longer  the  wound  is  exposed  to  the  air 
the  more  probable  is  infection. 

If  the  case  is  a  clean  or  aseptic  one,  use  no 
chemical  antiseptic,  but  only  normal  salt  solu- 
tion. This  is  particularly  important  in  work- 
ing upon  the  brain  or  its  coverings  and  in  the 
peritoneal  cavity.  If  the  case  is  infected,  it  is 
well  to  use  irrigation  with  an  antiseptic  for  the 


mechanical  as  well  as  for  the  chemical  effect. 
The  tried  and  ancient  surgical  rules  to  evacu- 
ate pus,  and  to  avail  ourselves  of  the  force  of 
gravity  by  letting  wounds  drain  from  the  bot-, 
tom,  are  just  as  truly  antiseptic  as  is  the  boil- 
ing of  the  instruments  or  the  sterilization  of 
the  dressings.  Wounds  known  to  be  clean 
may  be  closed  without  drainage.  Wounds 
known  to  be  infected  must  be  drained.  Be- 
tween these  two  extremes  are  many  grades, 
each  case  having  to  be  judged  on  its  own 
merits  and  by  the  experience  of  the  surgeon. 

In  wounds  involving  the  peritonseum  our 
technique  differs  slightly,  but  the  differences 
depend  on  the  principle  of  isolating  one  por- 
tion of  this  great  membrane  from  its  general 
extent,  thus  in  cases  of  infection  restricting 
the  poison  to  this  one  small  portion.  This  can 
be  accomplished  by  "  walling  off  "  with  gauze 
packings,  put  in  preferably  before  the  infec- 
tious material  is  evacuated.  The  reason  that 
this  apparently  slipshod  method  is  truly  valu- 
able depends  on  the  great  rapidity  with  which 
adhesions  form  between  layers  of  peritonjeum. 
They  are  quite  firm  in  six  hours  and  very  firm 
in  twenty-four  hours.  [For  irrigation  of  the 
peritonaeum  see  the  article  on  Irrigation.] 

After  the  operation  the  danger  of  microbic 
intoxication  is  not  passed.  There  may  be  in- 
fection of  the  wound  from  within — from  the 
very  blood  of  the  patient.  It  is  therefore  right, 
before  operating  on  one  known  to  have  a  con- 
stitutional disease,  syphilis,  for  example,  to 
institute  the  proper  systemic  treatment.  The 
next  danger  is  at  the  dressings,  particularly  the 
first  dressing.  As  much  care  should  here  be 
taken  in  personal  and  other  disinfection  as  if  it 
were  another  operation.  A  patient  had  under- 
gone the  operation  of  trephining  for  epilepsy. 
Until  the  fourth  day  there  was  no  evil  symptom. 
His  wound  was  then  redressed  and  a  probe 
was  used  in  exploration.  There  was  an  imme- 
diate rise  of  temperature,  and  three  days  later 
the  man  was  dead  of  meningitis. 

To  succeed  as  a  modern  surgeon  is  impossi- 
ble without  the  conscientious  observance  of 
the  rules  of  antisepsis. 

Arpad  G.  Gerster. 
Howard  Lilienthal. 

Antiseptics  in  Obstetrics.— The  antisep- 
tic requirements  of  childbed  are  essentially 
the  same  as  those  of  general  surgical  practice. 
They  concern  the  obstetrician,  the  nurse,  the 
patient,  and  the  instruments,  utensils,  and  other 
special  appliances  of  the  lying-in  room  that 
may  be  brought  in  contact  with  the  field  of  the 
obstetric  wounds. 

The  obstetrician,  before  the  first  internal  ex- 
amination, prepares  his  hands  and  forearms 
precisely  as  the  surgeon  does  for  an  operation. 
The  disinfection  must  be  repeated  before  each 
subsequent  contact  with  the  genitals  of  the 
patient,  if  in  the  mean  time  the  hands  have 
touched  anything  that  could  reinfect.  The 
usual  method  of  hand  disinfeotion-is  that  of 
Piirbringer.  The  permanganate  method  is  to 
be  recommended  as  still  more  effectual. 

In  hospital  practice  at  least  it  is  well  for  the 
obstetrician  during  attendance  on  a  labour  case 
to  wear  a  linen  or  muslin  gown,  or  an  apron 
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large  enough  to  prevent  contact  of  his  hands 
with  his  clothing.  This  garment  should  be 
freshly  washed  and  ironed,  or,  still  better, 
steamed  for  an  hour  immediately  before  use. 

It  is  not  necessary  that  the  obstetric  practi- 
tioner should  refrain  from  attendance  on  pa- 
tients with  contagious  diseases,  or  from  contact 
with  post-mortem  material,  pus,  or  other  recog- 
nised sources  of  wound  infection.  After  all 
such  exposures  the  faithful  use  of  proper  meas- 
ures for  disinfection,  with,  if  need  be,  a  change 
of  clothing,  should  secure  complete  immunity 
from  the  danger  of  carrying  infection  to  his 
patient.  But  the  antisepsis  must  be  rigorously 
carried  out. 

Practically  all  septic  infection  in  childbed  is 
by  contact,  and  when,  in  an  emergency,  the 
physician  has  any  misgivings  as  to  the  asepsis 
of  his  hands  it  is  possible  in  most  ordinary 
labours  to  manage  the  birth  entirely  without 
direct  contact  with  the  field  of  the  obstetric 
wounds.  Internal  examinations  in  simple 
oases  may  be  dispensed  with,  and  such  manip- 
ulations as  may  be  necessary  during  the  birth 
of  the  foetal  head  may  be  conducted  through 
the  intervention  of  a  fresh  towel  well  wet  with 
the  antiseptic  solution.  In  all  cases  internal 
manipulations  should  be  minimized  as  much 
as  is  consistent  with  the  proper  management 
of  the  labour.  If  the  hands  are  well  wet  with 
the  antiseptic  solution  no  other  lubricant  is 
usually  required.  If  vaseline  or  glycerin  is 
used  for  the  purpose,  it  can  readily  be  made 
sterile  by  heating.  The  nurse  must  be  as  care- 
ful in  the  observance  of  all  antiseptic  details 
as  the  doctor  is  required  to  be. 

The  patient  ought,  if  possible,  to  have  a  full 
bath  and  a  change  of  clothing  at  the  beginning 
of  labour.  Habits  of  special  cleanliness,  with 
particular  attention  to  the  toilet  of  the  exter- 
nal genitals  during  at  least  the  last  week  of 
pregnancy,  would  conduce  to  the  asepsis  of 
the  lying-in  period.  At  the  onset  of  labour, 
after  a  proper  antiseptic  cleansing  of  the  ab- 
domen, the  inner  surfaces  of  the  thighs,  and 
the  pudendum,  an  antiseptic  dressing  may  be 
worn  over  the  vulva  during  the  remainder  of 
the  first  stage  of  labour.  Some  non-irritating 
antiseptic,  like  Thiersch's  solution,  should  be 
chosen.  Sea  sponges  are  best  replaced  with 
cheese-cloth  serviettes  for  obstetric  use. 

There  is  some  difference  of  opinion  among 
obstetric  authorities  with  reference  to  the  use 
of  the  prophylactic  vaginal  douche.  The 
writer  believes  that  vaginal  douching  should 
not  be  practised  during  labour  except  for  cause. 
In  morbid  conditions  of  the  vaginal  secretions 
it  must  not  be  omitted.  In  such  cases  its  use 
is  demanded  not  only  as  a  means  of  preventing 
infection  of  the  obstetric  wounds,  but,  if  the 
discharges  are  gonorrhceal  in  character,  as  a 
prophylactic  against  ophthalmia  in  the  child. 
A  ready  means  of  testing  the  vaginal  secre- 
tions is  the  litmus  reaction.  In  health  they 
are  acid  to  the  litmus  test.  In  pathological 
conditions  of  the  secretions  the  reaction  is  al- 
kaline, neutral,  or  very  faintly  acid.  When, 
therefore,  the  litmus  reaction  is  not  distinctly 
acid  the  vagina  and  cervical  canal  should  be 
subjected  to  a  thorough  disinfection  before  the 


beginning  of  the  second  stage  of  labour.  A 
proper  cleansing  requires  the  use  of  soap  and 
warm  water  with  prolonged  and  gentle  friction 
with  the  fingers  and  the  subsequent  use  of  the 
antiseptic  solution.  These  measures  are  duties 
of  the  nurse.  The  mercurial  salts,  if  used  at 
all  for  douching  the  passages,  must  be  em- 
ployed with  caution  and  should  be  promptly 
washed  out,  after  the  disinfection  is  complete, 
with  an  injection  of  plain  sterilized  water. 
This  precaution  is  required  to  prevent  mercu- 
rial poisoning.  Mercury  has  been  found  in  the 
stools  after  a  single  vaginal  injection.  In 
nephritic  and  in  very  ansemic  subjects  the 
mercurial  antiseptics  are  positively  contra- 
indicated.  In  prolonged  labours  with  morbid 
vaginal  secretions  the  disinfection  must  be 
repeated  at  intervals  of  two  or  three  hours. 

The  bed  and  bed  linen  must  be  surgically 
clean.  During  the  second  and  third  stages  of 
labour  the  material  placed  under  the  patient 
for  absorbing  the  discharges  may  be  freshly 
washed  and  ironed  sheets,  each  folded  to  four 
thicknesses.  An  excellent  substitute  for  these 
draw-sheets  is  a  labour-pad  specially  made  for 
the  purpose.  This  consists  of  absorbent  cot- 
ton, prepared  jute,  or  an  equally  good  absorb- 
ent material  enveloped  in  a  cheese-cloth  sack. 
A  good  size  is  2J  to  3  feet  square  and  about  4 
inches  thick.  It  is  sterilized  by  steaming  im- 
mediately before  use. 

Instruments,  utensils,  dressings,  and  the 
like  are  best  disinfected  by  heat.  Three  means 
are  available^dry  heat,  boiling,  and  steaming. 

Dry  heat,  by  exposure  in  an  oven,  or  by  the 
use  of  special  apparatus,  is  well  adapted  to  the 
disinfection  of  instruments  and  utensils  that 
will  not  be  injured  thereby.  It  is  necessary 
that  the  temperature  should  be  at  least  234°  F. 
The  exposure  must  be  maintained  for  at  least 
fifteen  minutes.  For  cutting  instruments  this 
method  is  open  to  the  objection  that  the  cut- 
ting edges  are  injured.  The  temper  of  steel 
instruments  is  not  impaired  so  long  as  the 
temperature  is  kept  well  below  400°  F. 

Boiling  in  water  is  a  convenient  meafls  of 
sterilizing.  It  is  especially  applicable  to  dress- 
ings, cheese-cloth  serviettes,  and  similar  mate- 
rials, and  is  equally  effective  for  instruments 
and  other  appliances  that  can  conveniently  be 
so  treated  without  harm.  The  addition  of 
from  1  to  1'5  per  cent,  of  chemically  pure 
washing  soda  to  the  water  facilitates  the  re- 
moval of  greasy  matter  and  prevents  polished 
steel  surfaces  from  rusting. 

Steaming  is  best  practised  at  the  atmos- 
pheric pressure  or  but  little  above  it.  Moist 
steam  is  more  effectual  than  dry,  superheated 
steam ;  flowing  steam  is  more  active  than  sta- 
tionary. Any  apparatus  with  which  these  re- 
quirements can  be  met  is  suitable.  A  simple 
and  economical  appliance  for  the  purpose  is 
an  Arnold  steam  sterilizer.  The  materials  to 
be  sterilized  are  more  conveniently  handled  if 
contained  in  a  wire  basket  of  a  size  to  be  re- 
ceived in  the  steam-chamber.  This  facilitates 
removing  them  promptly  when  they  are  ready 
to  be  taken  out.  If  allowed  to  remain  in  the 
sterilizer  for  even  a  few  minutes  after  the 
steam-chamber  is  opened,  they  become  wet 
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with  condensed '  steam,  and  polished  stool  in- 
struments are  liable  !«  be  tarnished. 

Cleanliness  of  the  bed,  the  Ijcdding',  the 
room,  and  all  the  surroundings  of  tiio  iniliciit 
is  important  as  ossuntial  to  tlie  cleanly  condiutt 
of  the  case.  The  occurrence  i>f  Rlmos[ilH'.rio 
infection,  however,  from  infected  surroundings 
is,  at  least,  extremely  iinprnbable.  SeAver-piH 
and  bad  air  from  whatever  source  are  tn  he 
avoided,  but  they  are  not  to  bo  rogardiul  as 
having  any  direct  relation  to  the  causation  of 
childbed  fever,  except  in  so  far  as  such  agiMits 
may  act  to  lower  the  resisting  .powers  of  tlie 
patient. 

During  the  puerperal  period  absolute  clean- 
liness of  the  patient's  person,  of  her  linen,  uu<l 
of  her  bed-linen  is  imperative.  Tlio  vulvar 
dressings  should  bo  renewed  as  often  as  they 
are  much  soiled  (for  the  first  two  or  throe  days 
every  three  to  six  hours),  and  always  fre(|uei]L- 
ly  enough  to  prevent  the  slightest  putnifaetivo 
odour  of  the  lochial  discharges.  The  external 
genitals  are  to  bo  cleansed  and  washed  with 
an  antiseptic  solution  at  each  change  of  the 
lochial  guord. 

No  vaginal  douches  are  to  be  used  except 
for  cause.  In  the  presence  of  fetid  discharges 
not  corrected  by  a  strict  external  clcanliiiiws, 
the  vagina  may  be  doueiied  with  a  1-to-lO 
solution  of  liquor  soda?  chlorinataa,  with  hydro- 
gen peroxide,  or  with  some  other  non-toxio 
antiseptic. 

For  the  vulvar  dressing  a  napkin,  freshly 
washed  and  ironed  or  previously  sterilizecl,  may 
be  used,  or  special  guards  may  bo  made  for  the 
purpose.  The  latter  are  prepored  of  absoi'ljent 
cotton,  cotton  waste,  prepared  jute,  or  similar 
absorbent  material  enveloped  in  ehcjese-eloth. 
They  should  be  2  inches  thick,  4  inches  wide, 
and  about  10  inches  long.  A  strip  of  cheese- 
cloth at  each  end,  about  10  inches  in  li'.n^ftli, 
serves  for  pinning  them  to  the  abdominal  bind- 
er. They  are  to  be  sterilized  by  steam  Iteforu 
and  burned  after  being  used. 

ClIABLTCS   JeWETT. 

Antiseptics,  the  Internal  Use  of.— The 

discovery  that  putrefactive  and  suppurative 
processes  were  mvariably  associated  with  the 
growth  of  micro-organisms  naturally  aroused 
the  desire  of  physicians  to  find  means  whereby 
these  micro-organisms  could  be  destroyed  and 
the  putrefaction  stopped.  The  main  obstacle 
to  be  overcome  was  the  injurious  effects  of 
many  antiseptics,  not  only  >ipon  the  micro- 
organisms, but  also  upon  their  host.  The  re- 
sult of  much  investigation  and  experiment  has 
been  to  provide  us  with  a  class  of  drugs  which, 
locally  applied  and  in  proper  strength,  are  an- 
tagonistic or  destructive  to  the  micro-organisms 
recognised  as  the  cause  of  local  infection,  and 
are  at  the  same  time  safe  for  the  patieffl;.  And 
thus  of  so-called  surgical  antiseptics  wo  have 
many  of  great  efficiency. 

To  meet  similar  infectious  conditions  when 
occurring  within  the  body  has  been  as  eagerly 
desired,  and  "this  desire  is  constantly  irici-ctus- 
ing,  as  from  time  to  time  non-surgical  diseases 
are  found  to  depend  upon  the  presence  of  spe- 
cific micro-organisms  m  some  part  or  parts  of 
the  body.    The  difllculties  in  the  way  of  the 


attainment  of  this  objecl  have  boon  and  aro 
fur  greater  than  tliusi'  i^uc.iHiiilerod  in  surgieal 
anLisepsis.  It  is  then^fom  little  to  he,  wondi'i'ed 
at  that  tll<^  iiiljw'jial  aiitisepti(^s  anil  internal 
antis(M/sis  of  the  present  day  ani  not  much  ad- 
vimei'd  beyond  tho  point  of  tlieijry,  and,  in  tho 
opinions  of  some  meinhers  of  the  pnifeHsion, 
are  hardly  likely  to  advance  iniH^li  further. 

1'lie  principal  ohstaeles  eneoiiJilei-cd  in  tho 
employment  of  antiseptics  ini.ern/dly  nri\  first, 
tho  dillieulty  of  reaching  the  niicj-o-di'gimisnis 
with  the  drug  without  the  pi'civions  oei'iirreniie 
of  such  chemical  changes  in  it  as  would  render 
it  almost  or  qiato  inert;  and,  secondly,  tho 
great  danger  of  doing  serious  lianuigo  to  the 
[iMti(!nt  by  giving  the  drugs  in  (piantity  sufll- 
ciontly  largo  to  roach  and  injure!  the  iniiTo- 
organism.  It  is  thus  seen  lliat  tho  ohslacles 
to  intiirnal  antisepsis  have  indoeil  been  great, 
for  in  tho  employnient  of  antiseptieH  exler- 
nally  neither  of  these  difficulties  is  lur.i  with. 
Gastric  antisepsis,  it  is  true,  is  akin  to  exter- 
nal antisepsis,  and  for  this  reason  is  more  ad- 
vanced and  more  elfeetivo  tliun  intestinal  arjil 
systemic  antisepsis.  Certain  drugs  have  from 
time  to  time  appeared  and  have  been  heraldeil 
as  the  long-hojied-for  intestinal  atitiseptic,  but 
with  few  exceptions  they  have  failed  to  meid 
the  riiipiiremcnts,  and  their  iiso  has  been  aban- 
doned. 

Carbolic  acid,  naturally,  was  one  of  the  ear- 
liest drugs  thus  emiiloyed,  and  in  aaatric  fcr- 
mPMtalion  it  is  inch*/!  elfecljve,  but  boyond 
tliis  it  has  no  influence  whatsoever  n|]on  either 
intestinal  or  general  Hi^jisis.  The  same  may 
he  said  of  craiHulc,  for,  though  it  has  been 
thought  to  cause  bi^nefit  in  cases  of  inhtstinal 
termentiition,  if  given  in  kcratin-coatisd  cap- 
sules (whicli,  dissolving  only  irj  alkaline  media, 
prevent  the  absorption  of  t.he  creosote  in  the 
stomach),  yet  experit^noo  has  shown  these  views 
to  be  untemible,  and  convinced  (iviiryhody  of 
tho  impossibility  (jf  disinfecting  tho  intestinal 
canal  by  therapeutic  ijoses  of  creosote. 

Bichloride  of  mercitrj/,  too,  has  b(!i!n  used, 
but  the  danger  from  this  drug  in  all  hut  small 
(and  therefore  antiseptically  inefficient)  doses 
soon  became  ajiijan^nt.  JVap/dho/,  also  soon 
proved  of  little  value. 

Thymol,  naphthalene,  and  MiUrin.,  howi'vi^r, 
seem  to  be  serviceable  at  times  in  producing 
intestinal  antiseijsis.  iSdIirylic.  acid  and  the 
Hdlir.ylideH  have  been  used  for  these  pnrpnsoH, 
and  in  ijnatria  fcrmndiilion  thi^y  are  elfoctive! 
At  times  it  would  appi'ar  that  they  o|jposi!d 
and  checked  iiiteatimd  furimmlaHou  as  well, 
but  whether  thisisdui!  to  their  direct  action 
or  is  the  result  of  the  inenwised  fiow  of  bilo 
produced  by  thr^m,  it,  is  impos^iblo  to  say. 
_  Salol,  too,  is  highly  osteemeil  by  some,  and 
since  it  is  split  in  tho  small  ir]t(«t,ines  into  its 
components,  salicylic  acid  iinil  caj'bolic  acid,  its 
ac.tion  may  be  similar  to  t  hat  idi-e»dy  attribnieil 
to  tho  salicylat.es.  Borir  arid,  thus  used  ap- 
pears valuiiblr;  only  as  a  gusl,ric  antisei/tjc. 
lieaorcm  is  highly  fwteenn:d  by  many  and 
when  given  in  keratin-coatiMi  pills,  is  thiiught 
to  act  vigorously  as  on  inteslinal  antisiifil  ic. 
Ihisopmion  IS,  howovor,  ojien  to  considerablo 
doubt. 
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B^ttZ'jic  acid  and  itB  salts,  i.-]aj:\&\\j  j8- 
naphthol  beiiz'/ar<;  (»ee  JiKSZOSAFHTHOL),  seem 
about  ^  active  as  inter-tinal  arjtiw-pticis  at!  any 
drugh  we  {Xy-.sees,  and,  while  it  i»  difficult  to 
prore  the  statement  mad';  by  fs'^m';  that  under 
their  uses  the  nurnVxir  of  inte-tinal  r/ji'.ro- 
organism  gtows  let:,  it  i«  certainly  true  that 
their  empwyment  i«  aesociated  with  a  dimin- 
l-jhefl  amount  of  indican  contained  in  the  urine, 
and  thiji  is  a*)-uredly  to  be  regarded  a«  evidence 
of  diminished  intestinal  putrefaction.  Benzoic 
acid  and  its  salts  hav<;  been  stippO'^'I  t';  act 
an  general  and  fcyrtemic  antisenlics  or  antizy- 
motic:-.  in  general  w;ptif.and  infectious  du^ias^rs 
fsee  IjK.vzoi',  acjij^,  and,  although  rnany  doubt 
this  efficiency,  their  une  for  this  purpose  has 
many  advocat«:8,  and  in  some  cases  certainly 
does  seem  of  value.  This  statement  can  not 
safely  be  made  of  any  other  drug. 

HESEif  A.  Geiffis. 

AKTISEPTOXi,  or  i-.iwMnin''.  vAwdph- 
o.U,  I5  a  fine  brown  fxjwder  said  to  contain  50 
per  cent,  of  vtiSxw..  It  has  been  recommended 
as  a  substitute  for  vAfiisirta  on  account  of  its 
tTeetlorn  from  o'lour.  It  w  insoluble  in  water, 
but  e/Auhlh  in  alcohol  and  in  ebloioXorm. 

ANTISPASMIN,  said  to  consist  of  1  mol- 
ecule of  a  sodium-narceine  compound  and  3 
molecules  of  sodium  salicjlat^,  f 'jj[f5,N04Xa+ 
3C«H4(OH).COjXa,  pnrpo'rts  to  'y^ntain  .50  po-r 
';ent.  of  pure  narceihe.  It  is  a  whitit-.h,  K^rne- 
wliiit  hygroscopic,  alkaline  powder,  readily 
soluble  in  water.  liabfjw  (T/Urop.  M'/nohh.., 
1894,  p.  317 ;  ^»i.  ./'/>/r.  0/  i^i*  J/^/^.  ,SV;{.,  Oct., 
1894j  p.  475;  finds  that  it  lias  in  general  the 
medicinal  properties  of  nareeine,  but  k  from 
forty  to  fifty  times  a.*!  weak.  It  is  hypnotic, 
analgetic,  and  anti*p/asmodlc.  It  has  lx;en 
found  particularly  useful  in  whiiiyf/i.tuj-i-.itvijh 
in  doses  of  from  ^  to  |-  a  grain.  '1  be  dose  &r 
a/lultH  is  stated  as  from  ti  to  7  grains, 

AKTXSPASBIODICS  are  remedies  which 
act  to  prevent  or  relieve  i-.pn.ifm.'i'li'i  ■rii.v.>.';v.lij.r 
rA/nlrdAtwa.  It  is  unfortunate  that  a  term  of 
such  clear  tiigrjifleance  fchoald  have  been  so  in- 
appropriately applied,  for  by  far  the  greater 
numVx;r  of  I'rxt-books  claims  as  antirpa-modics 
those  driig-.  usually  of  fcble  action,  the  sole 
effect  of  v.h  i':h  as  antispasmodics  is  to  diminish 
the  irritabiliry  aesw-iated  with  a  functionally 
deranged  nervous  system  and  usually  describe<l 
clinio-ally  as  neurotic  or  hysterical.  Anti-pas- 
mo<lics  they  no  doubt  are  if  f>pasrn  is  a  syrnpt'>rn 
of  the  "nervousness  "for  which  they  are  given. 
but  their  application  is  entirely  for  a  depressed 
nervous  system,  of  which  -pasrn  may  or  may 
not  be  a  symptom,  and  in  the  correction  c«t 
other  spasms  tncy  are  practically  inoperative. 

The  misapplication  of  the  word  is  rendered 
more  marked  when  we  remember  that  there 
are  other  dnig^  which  act  as  antispasmodics  in 
the  truest  <-ense,  since  Ijy  their  action  spasrn  it- 
self is  relieved,  not  the  weak  and  atonic  nervous 
condition  with  which  spasrn  may  or  may  not  be 
associated.  For  every  reason,  then,  it  is  wiw;r 
to  rf^serve  the  name  antispasmodic  for  those 
drugs  whose  action  is  oppo(^;d  to  spasrn  as  such, 
afiplying  t/)  the  class  generally  called  antisijas- 
modics  the  title  "  ner^'ines," 


Tii'/r/:  true  antis^i>asrnodics  are  c^r/jp^aratively 
few  in  number,  though  their  modes  of  action 
are  not  all  the  same,  some  acting  es[.«cially  by 
reducing  the  irriiability  of  the  nerve  centres, 
v/hjie  others  act  upon  the  terminal  fibres  of  the 
motor  and  s<:n.sory  nerves,  and  still  others  by 
producing  anaesthesia.  A  few,  too,  act  by  caus- 
ing general  muscuiar  relaxation.  f>-f/';ciaJJy 
prominent  among  the  true  antispasmwlics  are 
the  general  anaesthetics  toost  powerful  of  all, 
but  seldom  Th'^'ui'A  save  in  severe  cases),  the 
bromides,  chloral,  nitrite  of  amy],  nitroglycerin, 
opium,  aod  belladonna,  and,  lem  moiuin'-.nl,  but 
still  often  of  great  servi'^j  and  effectiveness, 
cannabis  indica,  conium,  aconite,  tobacco,  hyoe- 
cyamu«,  and  oil  of  cajuput.  Thet*  drugs,  then, 
are  truly  antispasmodics,  and  appear  to  act  to 
a  g^r'rfi'er  or  lesser  degree  in  all  cases,  but  each 
sj/dsrnvlie  condition  fj.'.'js  ar/iong  them  one  or 
more  whose  action  in  that  condjiion  appears  of 
special  value.  Thus,  in  amai  apajsm  belladonna 
seems  the  most  effective.  In  ipcurm  of  tfie  'ure- 
thra belladonna  ;.  also  of  valtie,  but  opium 
seems  rather  more  effective.  In  yxurm  of  the 
Uvryna,  the  bromides  are  indicate!,  or  amyl 
nitrit>i  may  be  inhaled  advantag'ouslv.  For 
vKnicj).!.  ■■'.j,ij.i:m  the  most  valualJe  drug  Is  bella- 
donna given  internally  or  introd'^'cl  into  the 
r<--':Uim  in  the  form  of  a  suppository,  ilroscy- 
amus  and  cannabis  m&vea  aljso  are  excej.ent  in 
thi-s  condition.  For  iaUdmoJ,  njiwrm  opium  is 
the  most  reliable  drug  if  the  attack  is  violent, 
Vjut  for  prophvlactic  effect  in  the  prevention  of 
griping  belWonna  ranks  first,  hyoscyamus  Idl- 
ing rather  less  effective,  though  of  much  value. 
In  brr/n/:hio.l  ^poy/m,  inhalations  of  amyl  nitrite 
are  at  times  of  s/irvice,  also  the  internal  admin- 
istration of  \x^AaA<mi\2L  or  nitroglye<rrin.  fip'Ui- 
iriijdi.r,  i/yrdrariliyn  of  tint  ojicrie^,  is  best  relaxed 
by  nitrogiyeerin  or  chloral,  the  latter  being 
rather  the  more  fxjv.erful  of  the  two.  J'or 
prompt  action  in  this  condition  there  is  noth- 
mg  so  effective  as  inhalations  of  amyl  nitrite. 
In  violent  hpoxra  from.  irrUolAri:  hhionn  of  nerve 
trv.nky,  'y/niurn  seems  the  most  effective  drug, 
while  »piixrn  dw.  to  cerebral  crritation  is  best 
treated  with  a  bromide. 

The  drag's  which  I  think  are  more  properly 
to  be  described  as  nervines  include  no  such 
active  agents  as  that  just  considered,  for,  with 
few  exceptionf,  thes';  dnjgs  are  mild  and  even 
powerless  to  harm.  They  are  slow  in  their 
action  as  well  as  weak,  and,  as  has  Vxicn  said, 
are  serviceable  as  correctors  of  the  hysterical 
condition  of  which  spasm  may  be  a  symptom, 
rather  than  as  relievers  of  spasm  itself.  7'hey 
are  mild  in  action  as  a  rule,  and  their  adminis- 
tration is  therefore  to  be  c/ntinued  for  a  con- 
siderable time.  Ii<,-yond  this  s'jothing  and 
quieting  effect  upon  nerve  tissue  they  have 
Uttle  or  no  pronounced  power,  as  a  class,  save 
a  very  slight  capability  of  producing  circula- 
tory and  cerebral  stimulation.  In  health  their 
effect  in  ordinary  doses  is  usually  little  or  noth- 
ing. How  it  is  that  they  act  on  nerve  tissue  is 
not  understi^KxL  As  a  class  they  are  character- 
ized each  by  possessing  a  marked  odour, and  to 
this  class  belong  asafoetida.  galbanum,  ammo- 
niac, camphor,  valerian  and  the  valerianates, 
C7pripedium,  Scutellaria,  tea,  coffee,  chocolate. 
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cocoa,  sumbul,  guarana,  musk,  oil  of  amber, 
ethereal  oil,  and  compound  spirit  of  ether. 
Henby  a.  Griffin. 

ANTISTJBIN  is  a  trade  name  for  pow- 
dered alum,  from  its  topical  use  in  local 
hyperidrosis. 

ANTISXTDOMFICS.— See  Anthidrotics. 

ANTISUDOBIN  is  a  German  trade  name 
for  a  solution  of  9  parts  of  chromic  acid  in  100 
of  water,  used  topically  as  a  corrigent  of  local 
hyperidrosis. 

ANTISYPHILITICS.  —  See  Mercury, 
Iodine,  PoiAssinM  iodide,  and  Gold.  In- 
numerable vegetable  drugs,  especially  sarsapa- 
rilla,  are  popularly  supposed  to  be  curative  of 
syphilis,  but  their  efficacy,  save  as  adjuvants, 
probably  amounts  to  nothing. 

ANTIT-ffiNIA.— Vaochieri's  nostrum  for 
the  cure  of  tapew07-m,  thus  entitled,  is  a  paste 
consisting  of  50  parts  of  the  powdered  seeds  of 
Oucurhita  maxima  and  10  parts  each  of  sugar 
and  glycerin,  scented  with  orange-flower  water. 
ANTITETAITICS. — These  remedies  are 
practically  identical  with  the  true  antispas- 
modics (see  Antispasmodics). 

ANTITETB.AIZINE  is  described  as  a 
quinine  derivative  that  has  been  employed  by 
Zambeletti  in  influenza,  rheumatism,  and  neu- 
ralgia, in  doses  of  from  3  to  4  grains  every  six 
hours. 
ANTITHEBMICS.— See  Antipyretics. 
ANTITHEBMIN,  or  phenylhydrazine 
Imvulinate,  was  recommended  by  Nioot  in  1887 
as  an  antipyretic,  but  it  is  too  dangerous  a 
poison  for  use  in  therapeutics. 

ANTITOXINES.  —  When  a  culture  of 
diphtheria  bacilli  in  broth  is  passed  through  a 
Chamberland  filter  the  germless  filtrate  will 
be  found  to  hold  in  solution  a  powerful  poison. 
This  poison,  or  toxine,  can  be  precipitated,  and 
it  gives  the  reaction  of  an  albuminoid  substance, 
but  its  chemical  composition  is  not  exactly 
known.  If  normal  serum  from  the  blood  of 
an  animal  is  mixed  with  this  toxine  the  serum 
will  not  lessen  the  virulence.  Let  the  animal, 
however,  be  rendered  proof  against  diphtheria, 
then  the  serum,  if  added  in  a  sufficient  quan- 
tity, will  neutralize  the  toxine,  thus  proving 
the  existence  of  a  new  substance  in  solution, 
which  is  called  an  antitoxine. 

George  P.  Nuttall  first  demonstrated  that 
the  antitoxic  virtue  in  the  body  of  an  animal 
that  has  been  rendered  proof  against  any  dis- 
ease existed  in  the  blood  serum.  Some  "  im- 
munizing "  serums  act  by  directly  neutralizing 
the  toxine,  such  as  the  antitetanio  and  anti- 
diphtheritic  serums  and  those  found  after  "  im- 
munization "  against  abrin  (from  the  jequirity 
bean),  ricinine,  and  snake  venoms  ;  others  will 
not  directly  neutralize  the  toxine,  but  they 
prevent  the  formation  of  toxine  by  destroying 
the  causal  micro-organism  itself.  The  serum 
of  rabbits  made  refractory  to  hog-cholera  and 
pneumonia,  and  of  guinea-pigs  "immunized" 
against  cholera  and  the  aviar  vibrio,  are  not 
protectively  antagonistic,  either  in  vitro  or  in 
the  animal  body,  to  the  toXine  of  these  diseases, 


but  they  destroy  the  bacteria  themselves  and 
thus  protect.  Metsehnikoff  has  proved  this 
for  hog-cholera,  IssaefE  for  pneumonia,  Pfeiffer 
for  cholera,  and  Sanarelli  for  the  aviar  vibrio 
and  typhoid. 

The  toxine  and  antitoxine  of  tetanus  and 
diphtheria  react  in  the  very  same  manner  to 
reagents,  but  the  chemical  composition  of  the 
various  antitoxines  is  at  present  more  hidden 
than  even  that  of  the  toxines  ;  indeed,  there  is 
a  number  of  scientific  persons  who  maintain 
that  antitoxines  as  such  do  not  really  exist. 
They  are  of  the  opinion  that  the  phenomena 
observed  are  really  efEeots  of  a  modified  toxine 
instead  of  a  specifically  opposed  substance  like 
an  antitoxine — the  toxine  is  so  changed  in  its 
passage  through  the  body  that  it  inhibits  the 
action  of  newly  introduced  toxine.  G.  Klem- 
perer,  for  example  (Deutsche  med.  Wochensch., 
1894,  p.  435),  writes,  in  explanation  of  insus- 
ceptibility in  certain  cases  of  exposure  to  chol- 
era :  "  The  toxine  of  the  comma  bacillus  in  the 
intestinal  tract  is  transformed  by  the  action  of 
the  nuolein  of  the  epithelium." 

The  arguments  advanced  to  uphold  the 
modified-toxine  theory  are:  (1)  The  so-called 
antitoxine  is  abundant  in  animals  in  an  exact 
ratio  to  the  quantity  of  toxine  injected ;  (2)  the 
properties  of  toxines  and  antitoxines  are  sim- 
ilar ;  (3)  if  the  injection  of  toxines  is  discon- 
tinued, the  quantity  of  supposed  antitoxine  is 
lessened  till  it  even  disappears  in  some  cases. 

Roux  and  Vaillard  have  recently  refuted 
these  arguments.  It  is  not  true  (1)  that  anti- 
toxine is  evolved  in  proportion  to  the  quantity 
of  toxine  injected.  If,  say,  108  c.  c.  of  a  toxine 
is  introduced  into  the  circulation  of  a  rabbit  in 
two  months  in  nine  doses,  and  the  same  quan- 
tity is  injected  in  the  same  time  into  another 
rabbit  of  exactly  the  same  weight  but  in  thirty- 
three  doses,  the  latter  animal  will  produce  six 
times  as  much  antitoxine  as  the  other.  It  is 
true  (2)  that  the  chemical  reactions  of  toxines 
and  antitoxines  are  alike,  but  in  our  present 
utterly  uncertain  knowledge  of  their  composi- 
tion we  may  suppose  that  both  are  proteids,  and 
similar  reactions  are  to  be  expected.  (3)  The 
disappearance  of  antitoxine  consequent  on  the 
discontinuance  of  toxine  injection  can  be  ex- 
plained by  the  lessened  cell-stimulation  ;  more- 
over, the  antitoxine,  real  or  supposititious, 
exists  in  the  blood  serum,  yet  if  we  draw  off 
by  repeated  bleedings  an  amount  of  blood 
equal  to  the  entire  quantity  in  the  animal's 
body,  the  serum  removed  is  still  antitoxic, 
for  a  time  at  least,  showing  that  cell-excitation 
and  not  mere  modification  of  the  toxine  in  the 
circulation,  is  the  factor  to  be  reckoned  with. 

Antitoxines,  whether  they  are  merely  modi- 
fied toxines  or  essentially  different  substances, 
exist,  and  there  are  frequent  additions  of  late 
to  the  arguments  which  go  to  prove  Hhem  to 
be  due  to  cell-stimulation,  as  Buchner  first 
suggested.  If  the  neutralization  of  a  toxine 
by  an  antitoxine  were  a  simple  chemical  re- 
action, identical  effects  should  be  produced 
under  like  circumstances,  but  this  is  not  seen. 
Take  two  guinea-pigs  of  equal  weight,  one  of 
which  has  never  undergone  any  process  of 
"immunization,"  and  the  other  of  which  has 
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been  "  immunized"  against  the  vibrio  of  Mas- 
saouah.  If  we  inject  0-5  c.  c.  of  a  mixture  of 
900  parts  of  tetanus  toxine  with  1  part  of 
antitetanic  serum  into  each  animal,  the  first 
remains  unliarmed,  the  latter  is  killed.  The 
same  holds  good  when  two  such  guinea-pigs 
are  tried  with  diphtheria  toxine.  The  animal 
which  has  recovered  from  a  previous  inocula- 
tion with  diphtheria  dies  despite  the  injection 
of  protective  serum. 

We  cannot  say  that  in  the  case  of  the 
normal  guinea-pig  the  active  cells  respond  to 
the  stimulation  of  the  toxine  and  thus  pro- 
duce neutralizing  antitoxine,  because  this 
antitoxine  is  already  supplied  by  the  injection 
of  the  antitetanic  or  antidiphtheritic  serum. 
It  may  be  that  the  co-operation  of  the  re- 
cipient's own  body  cells  is  necessary  to  obtain 
the  effect  of  the  injected  antitoxine,  whether 
the  neutralization  is  performed  within  the  body 
of  the  protected  animal  or  supposed  to  be  ef- 
fected in  vitro  before  injection.  The  toxine 
and  antitoxine  may  be  in  unstable  union,  but 
they  are  maintained  safely  in  this  composition 
by  the  co-operation  of  the  normal  cell.  Snake 
venom,  when  neutralized  in  vitro  with  an 
antitoxic  serum,  grows  virulent  again  if  heated 
to  70°  C.  (158°  F.),  showing  instability  of  neu- 
tralizing union,  if  any  union  really  exists.  In 
the  case  of  the  animal  which  dies  because  of 
the  previous  action  of  the  vibrio  of  Massaouah 
or  of  the  diphtheria  bacillus,  the  cells,  already 
jaded  by  overstimulation,  or  substantially  al- 
tered, do  not  co-operate.  It  is  possible  also  that 
a  third  substance,  formed  in  the  serum  during 
the  previous  "  immunization,"  does  not  permit 
of  the  union  of  tetanic  toxine  and  antitoxine, 
and  that  the  cell  is  not  a  factor.  This  entire 
argument  is  somewhat  outside  of  the  question 
at  issue,  because  the  conditions  are  difHerent 
from  those  in  which  immunity  is  ordinarily 
acquired.  The  immunity  given  here  is  imme- 
diate, not  gradually  acquired  as  when  we  "  im- 
munize "  a  horse  against  diphtheria,  or  when  a 
man  acquires  tolerance  of  a  drug,  if,  indeed, 
in  the  latter  case  there  is  really  an  upbuilding 
of  an  antitoxine  in  every  instance. 

Again,  we  know  that  rats  are  naturally  proof 
against  anthrax,  chickens  against  tetanus,  and 
white  mice  against  diphtheria,  but  the  serum 
of  these  animals  will  not  protect  susceptible 
animals  against  the  diseases  mentioned.  If 
immunity  were  an  effect  of  mere  chemism,  the 
serums  would  protect  other  animals.  There  is 
no  antitoxine  in  the  serum  of  the  naturally 
insusceptible  animals.  The  resistance  seems 
to  be  in  the  cells  themselves,  or  perhaps  the 
protective  agents  are  congenital  alexines  in  the 
cells.  This  protective  faculty  in  the  cell  itself 
is  probably  not  found  in  the  lasting  acquired 
immunity  of  a  susceptible  animal  observed 
after  attaqks  of  some  infectious  diseases.  Here 
an  actual  antitoxine  seems  to  be  present  in  the 
blood.  In  a  series  of  experiments  made  with 
serum  from  a  number  of  men  who  had  had 
typhoid  fever  at  various  periods  before  the 
time  of  experimentation,  R.  Stern  protected 
mice  against  the  bacillus  with  serum  drawn 
from  patients  that  had  had  typhoid  fever  nine 
-years  and  a  half  previously,  but  the  serum  from 


a  man  who  had  had  the  disease  fifteen  years 
before  the  experiment  did  not  protect.  The 
cells  of  naturally  insusceptible  animals  are 
indifferent  to  the  toxine  stimulus  ;  hence  it  is 
that  when  protective  serum  is  to  be  produced 
artificially  susceptible  animals  are  used,  be- 
cause their  cells  respond  to  toxic  excitation 
and  produce  antitoxine  in  large  quantities. 

Another  argument  against  the  assertion  that 
neutralization  of  a  toxine  is  merely  a  chemical 
reaction  is  the  fact  that  the  antitoxic  serum  in 
tetanus,  for  example,  does  not  immediately  re- 
store the  functions  of  the  diseased  cells.  A 
chemical  reaction  should  have  a  more  direct 
result.  Furthermore,  it  is  in  the  cellular  yolk 
of  an  egg  that  the  antitoxine  is  found,  not  in 
the  white. 

The  antitoxines  in  preventive  serums  are  not 
always  solely  specific  in  action.  Deutschman 
lately  asserted  that  serum  from  an  animal  ren- 
dered insusceptible  to  symptomatic  anthrax 
protected  against  the  bacillus  of  acute  septi- 
csemia.  Tetanus  antitoxine  will  not  neutralize 
diphtheria  toxine,  but  it  will  neutralize  cobra 
venom ;  the  antitoxine  of  cobra  venom,  how- 
ever, will  not  check  tetanus  toxine.  The  anti- 
toxine of  rabies  will  also  protect  against  snake 
venom  up  to  five  times  the  lethal  dose  of  this 
venom,  at  least  in  rabbits.  There  is  partial 
neutralization  of  snake  venom  by  the  anti- 
toxine of  abrin,  and  conversely,  and  a  slowing 
of  the  fatal  action  of  abrin  poison  is  effected 
by  the  antitoxine  of  diphtheria,  according  to 
Roux. 

.  The  antitoxines  may  be  nucleins,  albumi- 
noids from  cell  nuclei,  as  Vaughan  suggests. 
The  leucocytes  seem  to  be  the  most  active  of 
the  nuclein-bearing  cells,  and  this  may  have 
to  do  with  the  protective  determination  of 
leucocytes  towards  a  spot  infected  with  patho- 
genic bacteria.  What  cells,  however,  are  most 
instrumental  in  producing  antitoxine  we  do 
not  know — as  Roux  has  said,  "  The  subject  is 
too  little  advanced  at  present  to  be  decided." 
[For  the  special  uses  of  the  individual  anti- 
toxines, see  the  article  on  Seedm  therapy.] 
Austin  O'Malley. 

ANTIZYMOTICS  are:  1.  Agents  that 
cheek  fermentation.  In  therapeutics  they  are 
chiefiy  employed  to  relieve  dyspepsia  due  to 
gastric  or  intestinal  fermentation  (see  Anti- 
septics, subheading  Antiseptics  employed  in- 
ternally). 2.  Measures  that  tend  to  prevent 
infection  with  the  so-called  zymotic  diseases 
(such  as  vaccination)  or  are  remedial  in  the 
treatment  of  those  diseases. 

ANTODONTALGICS.— It  should  hardly 
be  necessary  to  state  that  in  the  larger  propor- 
tion of  cases  of  toothache  permanent  relief  can 
be  obtained  only  by  employing  the  services  of 
a  dentist,  and  that  this  article  deals  solely 
with  measures  that  are  simply  palliative,  with 
sufficient  mention  of  the  causes  and  symptoms 
to  assist  in  the  determination  of  whether  the 
teeth  themselves  are  at  fault  or  whether  the 
trouble  is  more  deeply  seated.  Of  course,  the 
most  common  cause  of  pain  in  the  teeth  is 
dental  caries  in  one  form  or  another,  which 
may  expose  the  dentin  or  pulp  to  the  action  of 
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irritating  bodies  or  set  up  changes  in  the  pulp 
that  lead  to  the  formation  of  pus,  which  reaches 
the  surface  at  some  point  on  the  gums  or  in 
some  cases,  fortunately  rare,  splits  the  tooth  or 
expels  a  filling.  Suppuration  of  this  variety, 
alveolar  abscess,  is  popularly  known  as  a  gum- 
boil or  ulcerated  tooth,  according  to  the  amount 
of  swelling  of  the  gum.  Often  a  tooth  which 
has  been  plugged  properly  and  by  an  expert  is 
the  seat  of  pain,  also  those  which  are  much 
worn  down,  especially  when  the  person  is  a 
free  user  of  tobacco.  In  these  varieties  the 
pain  is  ordinarily  dull  in  character  and  is  apt 
to  be  excited  by  chewing  hard  substances  or 
by  hot  or  cold  liquids.  Sometimes  accumula- 
tions of  tartar  along  the  margins  of  the  gums 
give  rise  to  a  feeling  of  soreness  in  the  teeth 
which  may  deserve  the  title  of  pain,  but,  how- 
ever, is  quickly  relieved  by  the  removal  of  the 
tartar.  Usually  the  pain  in  teeth  decayed  to 
any  considerable  extent  is  acute,  easily  set  up 
by  the  action  of  food  or  other  irritating  bodies, 
and  not  often  very  prolonged,  provided  the  ex- 
citing cause  is  removed,  while  that  caused  by 
suppuration  is  throbbing,  is  nearly  continu- 
ous, is  accompanied  by  swelling  of  the  gum, 
and  after  reaching  a  climax  of  considerable  se- 
verity is  relieved  by  the  discharge  of  pus.  As 
a  rule,  swelling  of  the  gum  dependent  upon 
dental  caries  is  near  the  teeth  affected,  but  oc- 
casionally it  is  at  a  somewhat  remote  point. 
It  is  the  general  rule  that  pain  is  limited  to 
the  diseased  tooth,  but  occasionally  it  happens 
that  the  adjoining  teeth  are  involved  so  that  it 
is  not  possible  for  the  person  to  distinguish 
which  one  is  at  fault.  If,  however,  each  tooth 
is  touched  with  a  piece  of  cold  metal,  the  most 

fiain  is  excited  in  the  carious  or  affected  tooth, 
n  cases  in  which  the  pain  is  felt  in  an  entire 
lateral  half  of  a  jaw  it  is  often  difficult  to  de- 
termine whether  the  teeth  are  the  cause  of  pain 
or  whether  there  is  not  a  true  neuralgia  of  the 
dental  nerves.  In  uterine  disease,  disordered 
stomach,  etc.,  a  reflex  toothache  sometimes  oc- 
curs, but  as  a  rule  it  is  simply  a  symptom  that 
the  dental  branches  of  the  fifth  nerve  happen 
to  be  a  weak  point. 

In  all  cases  in  which  a  cavity  exists  it  is  of 
importance  that  everything  in  the  shape  of  for- 
eign matter  be  removed,  and  this  is  most  easily 
accomplished  by  a  stream  of  warm  water.  This 
usually  aggravates  the  pain  momentarily,  but 
is  often  all  that  is  necessary  for  its  complete 
removal.  Cotton  impregnated  with  almost  any 
of  the  essential  oils,  that  of  cloves  being  most 
commonly  used,  creosote,  equal  parts  of  chloral 
hydrate  and  camphor,  carvacrol,  a  1-per-cent. 
solution  of  atropine  sulphate,  menthol,  or  col- 
lodion and  carhoKc  acid,  and  pressed  gently 
into  a  cavity,  usually  breaks  up  an  attack  of 
toothache,  but  does  not  remove  the  liability  to 
its  recurrence.  Solutions  of  cocaine  hydro- 
chloride are  sometimes  used,  but  with  little 
advantage,  for,  while  they  may  relieve  the 
pain,  they  are  very  apt  to  aggravate  the  condi- 
tions upon  which  it  is  dependent.  There  is, 
however,  no  objection  to  applying  cocaine  to 
the  gum,  but  it  it  is  used  in  that  manner  its 
effects  are  very  transient  and  uncertain.  Chlo- 
roform is  open  to  the  same  objections,  and  is 


also  very  uncertain.  When  cavities  are  very 
large,  especially  in  the  deciduous  teeth  of  chil- 
dren, the  application  of  solid  silver  nitrate 
causes  the  formation  of  a  tough  pellicle  of  sil- 
ver albuminate  which  protects  the  pulp  from 
the  action  of  irritants  and  also  retards  the 
process  of  decay  somewhat.  Probably  the  most 
effectual  preparation  is  a  mixture  of  equal 
parts  of  tincture  of  aconite  root  and  tincture 
of  iodine,  to  which  a  small  amount  of  chloro- 
form may  be  added  if  desired,  which  is  painted 
over  the  gum  around  the  aching  tooth,  and  in 
some  cases  the  tincture  of  iodinealone  is  useful. 
Whenever  any  puffiness  of  the  gum  is  noticed  an 
incision  should  always  be  made  down  to  the  bone 
and  kept  open  to  allow  of  the  free  discharge  of 
any  pus  which  may  be  present.  In  children, 
when  the  deciduous  teeth  are  badly  decayed,  a 
small  hole  should  be  drilled  into  the  pulp,  so 
that  any  pus  which  forms  there  may  not  bur- 
row into  the  surrounding  tissues.  JJry  heat  or 
a  poultice  to  the  face  and  applications  of  aco- 
nite are  useful,  and  in  some  cases  a  small  blister 
acts  well.  The  propriety  of  using  narcotics 
can  hardly  be  discussed,  as  the  condition  of  the 
person  must  always  be  the  guide  for  their  em- 
ployment. During  an  attack  it  is  well  to  avoid 
taking  sweet  or  sour  substances  into  the  mouth 
or  very  hot  or  cold  liquids,  but  a  proper 
amount  of  nourishment  must  be  taken. 

KussELL  H.  Nevins. 

ANUBETICS.— According  to  Husemann 
(Geissler  and  MoUer's  Real-Encycl.  d.  ges. 
Pharm.),  Rabuteau  classes  under  this  name 
agents  that  seem  to  diminish  the  secretion  of 
urine,  including  tannic  acid  and  gallic  acid. 

APARINE.— See  Galium. 

APERIENTS,  APERITIVES.— See  un- 
der Cathartics. 

APHRODISIACS.— Where  remedies  are 
desired  simply  to  increase  or  to  restore  a  func- 
tion which  has  been  more  or  less  completely 
exhausted  by  overindulgence  their  use  seems  to 
be  entirely  contra-indicated,  but  where  a  mental 
influence  prevents  the  proper  accomplishment 
of  copulation,  where  overindulgence  in  sexual 
intercourse  has  occurred  in  extreme  youth  or 
through  ignorance,  or  when  there  seem  to  be 
good  and  sufficient  reasons  for  the  begetting  of 
children,  their  employment  is  allowable  and  in 
many  instances  perfectly  proper.  It  must  be 
borne  in  mind,  however,  that  for  the  impotence 
which  is  the  result  of  disease,  either  local  or  re- 
mote, little  or  nothing  can  be  done.  All  agents 
which  are  excreted  by  the  kidneys  and  render 
the  urine  irritating  to  the  genito-urinary  tract 
increase  the  frequency  and  vigour  of  the  erec- 
tions and  augment  the  prostatic  secretion  and 
possibly  that  of  the  testicles.  This  latter  result 
does  not  follow,  as  a  rule,  unless  the  conges- 
tion of  the  genito-urinary  tract  is  considerable. 
Although  there  are  no  data  on  this  point,  it  is 
probable,  judging  from  the  effect  of  this  class 
of  remedies  upon  the  lower  animals,  especially 
upon  fowls,  that  the  vitality  of  the  spermato- 
zooids  is  lessened  in  their  passage  through  the 
urethra  on  account  of  the  presence  of  more  or 
less  of  the  particular  drug  used.  Under  this 
head  are  included  black  and  red  pepper,  can- 
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tharis,  turpentine^  the  oils  of  juniper,  rue,  and 
savine,  carrot  seeds,  apiol.  Polygonum  hydro- 
piperoides,  and  in  some  cases  other  essential 
oils.  It  is  hardly  necessary  to  point  out  that 
all  these,  in  large  doses,  may  cause  very  great 
irritation  of  the  genito-urinary  tract,  so  that 
they  must  be  used  with  great  caution  and  in 
small  quantities.  Cimicifuga  seems  to  in- 
crease the  amount  of  blood  circulating  through 
the  pelvic  organs,  and  on  that  account  is  often 
valuable  in  cases  in  which  the  testicles  are  soft 
and  appear  to  be  ill-nourished.  Ergot  is  some- 
times used  in  this  condition,  and  is  reputed  to 
cause  contraction  of  the  dorsal  vein  of  the 
penis,  thus  rendering  erection  more  lasting  and 
perfect.  The  nearest  approaches  to  true  specific 
aphrodisiacs  are  phosphorus,  zinc  phosphide, 
and  the  chlorides  of  gold  and  of  gold  and  so- 
dium, and  in  medicinal  doses  their  use  is  en- 
tirely free  from  danger.  Ifux  vomica  and 
strychnine,  by  their  effect  upon  the  spinal  cord, 
strengthen  the  reflex  element  and  also  aid  by 
their  general  tonic  influence.  For  a  while 
after  its  introduction  to  notice  damiana  at- 
tracted considerable  attention,  but  soon  proved 
to  be  without  any  aphrodisiac  action.  Irrita- 
tion of  the  buttocks  and  inner  surfaces  of  the 
thighs  by  flagellation,  nettles,  mustard,  etc., 
may  excite  erections,  but  as  a  rule  they  are 
temporary  and  incomplete.  A  number  of  me- 
chanical appliances  for  the  creation  of  a  vac- 
uum around  the  penis  and  testicles,  so  as  to 
increase  their  vascularity,  have  been  suggested, 
■  but  hardly  deserve  serious  consideration.  The 
application  of  electricity  with  the  view  of  in- 
creasing the  nutrition  of  the  parts  is  worthy  of 
a  fair  trial  and  is  free  from  objection.  As  to 
equitation,  there  is  considerable  difference  of 
opinion,  due  principally  to  the  fact  that  the 
Scythians  and  other  races  who  spent  the  larger 
portion  of  their  time  on  horseback  were  said  to 
have  soon  become  impotent.  However  this 
might  have  been  under  such  circumstances, 
anything  which  tends  to  increase  the  amount 
of  blood  circulating  through  the  pelvic  organs, 
which  moderate  horseback  exercise  will  do, 
must  have  more  or  less  of  an  aphrodisiac  ef- 
fect. Some  wines,  especially  burgundy,  and 
liqueurs  are  popularly  esteemed  as  aphrodisiacs, 
but,  save  as  to  those  varieties  that  contain  a 
large  amount  of  volatile  flavouring  bodies,  their 
effect  in  that  direction  is  probably  due  to  the 
feeling  of  well-being  which  follows  their  use 
and  the  conditions  under  which  they  are  usu- 
ally taken. 

A  rational  aphrodisiac  treatment  would  seem 
to  be  one  in  which  the  general  condition  of  the 
patient  is  rendered  as  nearly  normal  as 'possible, 
together  with  the  use  of  nux  vomica  or  strych- 
nine given  for  their  effects  upon  the  nervous 
system,  phosphorus  or  zinc  phosphide,  the 
chloride  of  gold  or  of  gold  and  sodium  for  its 
specific  effects,  and  local  measures  to  increase 
the  vascularity  of  the  penis  and  testicles. 
These  latter  should  consist  in  the  employment 
of  electricity,  hot  and  cold  douches,  and  small 
doses  of  capsicum,  cimicifuga,  or  apiol.  Any 
attempts  at  sexual  intercourse  should  be  inter- 
dicted for  at  least  three  weeks  after  the  begin- 
ning of  the  treatment,  and  in  some  cases  a 


longer  period  should  elapse.  When  it  comes 
to  those  cases  in  which  there  is  inability  to 
copulate,  except  under  extraordinary  condi- 
tions, or  in  which  a  greater  or  lesser  degree  of 
impotence  exists  on  account  of  extreme  eager- 
ness or  some  unknown  reason,  the  ingenuity  of 
the  practitioner  must  determine  the  best  plan 
to  be  followed,  as  no  two  cases  are  alike  and 
the  relief  is  to  be  sought  through  mental  in- 
fluences. It  need  hardly  be  mentioned  that  in 
all  cases  phimosis,  stricture  of  the  urethra,  etc., 
must  receive  the  proper  surgical  treatment. 

It  seems  to  be  taken  for  granted  that  the 
majority  of  women  are  frigid  and  that  it  is  not 
of  much  importance  whether  they  are  or  not, 
as  frigidity  has  little  effect  upon  their  capa- 
bility of  becoming  pregnant ;  but  if  any  case  is 
met  with  in  which  the  removal  of  frigidity 
seems  desirable,  some  degree  of  success  can  be 
attained.  The  first  step  is  to  relieve  as  far  as 
possible  any  uterine  trouble  which  may  be 
present,  restore  the  tonicity  of  the  vaginal 
walls  by  astringents  and  douching  with  hot 
water,  increase  the  vascularity  of  the  external 
genitals  by  electricity  and  mildly  stimulating 
lotions,  and  augment  the  vascularity  of  the 
pelvic  organs  by  cimicifuga  or  apiol. 

Russell  H.  Nevins. 

AFIOIi. — This  is  a  colourless  oil  having  an 
acid  reaction,  a  pungent  taste,  and  a  strong 
odour  of  parsley,  obtained  from  the  seeds  of 
Peiroselinum  sativum,  or  common  parsley.  In 
large  doses  it  resembles  quinine  somewhat  in 
its  action,  causing  tinnitus  aurium,  headache, 
giddiness,  and  occasionally  light  narcosis.  It 
is  also  slightly  carminative  and,  like  all  essen- 
tial oils,  is  a  stimulant  of  the  genito-urinary 
tract,  especially  in  women.  On  account  of  its 
unpleasant  taste  it  is  best  given  in  capsules  or 
pills.  [A  crystallized  form  of  apiol,  sometimes 
o&Wedi  parsley-camphor,  CiaHuOa,  occurs  in  the 
form  of  white  needles  insoluble  in  water,  but 
soluble  in  alcohol,  ether,  or  oil,  and  melting  at 
about  90"  P.  It  has  been  used  in  dysmenor- 
rhoia  and  in  intermittent  fever  in  doses  of  about 
3  grains.] 

As  an  antiperiodic  it  possesses  decided  vir- 
tues, but  is  inferior  to  quinine  and  should  only 
be  used  when  there  are  some  objections  to  the 
employment  of  that  drug.  In  intermittent  fe- 
ver the  maximum  dose,  15  grains,  should  be 
given  about  four  hours  prior  to  the  access  of 
the  chill. 

If  this  plan  is  thought  objectionable  on  ac- 
count of  the  considerable  bulk  of  the  dose,  the 
same  amount  may  be  given  in  the  course  of  an 
hour  in  divided  doses,  the  last  being  taken 
about  four  hours  before  the  chill  is  expected. 
Malarial  neuralgia  is  often  cured  by  doses  of 
from  3  to  5  grains  three  times  daily.  One-  to 
3-grain  doses  are  slightly  diaphoretic,  diuretic, 
and  expectorant,  but  apiol  is  rarely  substituted 
for  the  more  efficient  and  approved  remedies  of 
these  classes.  Like  all  stimulants  of  the  geni- 
to-urinary tract,  it  is  slightly  aphrodisiac,  but 
it  is  little  used  as  such  and  is  not  very  reliable. 
Its  abortifacient  properties  have  been  greatly 
overestimated,  although  it  is  very  largely  used 
abroad  for  the  purpose  of  producing  abortion. 
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It  would  be  wise,  however,  not  to  employ  it 
when  pregnancy  is  present  or  suspected. 

In  neuralgic  dysmenorrhma,  especially  when 
there  is  any  malarial  complication,  it  is  par- 
ticularly useful,  but  must  be  given  in  large 
doses,  from  10  to  15  grains. 

In  amenorrhoea  it  is  of  great  value,  especial- 
ly in  cases  where  an  anasmic  condition  is  at  the 
bottom  of  the  trouble,  as  it  undoubtedly  in- 
creases the  amount  of  blood  circulating  in  the 
pelvic  organs.  In  this  form  of  amenorrhoea, 
particularly  where  the  -fiow  is  fetid,  it  is  prob- 
ably the  best  remedy  of  its  class.  From  8  to 
10  grains,  associated  with  some  preparation  of 
iron,  should  be  given  daily  during  the  week 
preceding  the  time  for  menstruation  to  occur, 
and  15  grains  on  the  morning  of  the  day  the 
flow  is  expected.  If  constipation  exists  the  ac- 
tion of  this  drug  will  be  aided  by  sufficient 
aloes,  in  whatever  form  seems  most  desirable, 
to  cause  a  free  movement  of  the  bowels  every 
day. — Russell  H.  Nevins. 

APOCODEINE.— Chemically,  this  deriva- 
tive of  codeine  bears  the  same  relation  to  that 
alkaloid  that  apomorphine  bears  to  morphine, 
and,  according  to  Murrell  (Brit.  Med.  Jour., 
Feb.  28,  1891,  p.  453),  it  is  a  valuable  expecto- 
rant ;  some  have  aflfirmed,  however,  that  its  ac- 
tion is  in  no  way  diflEerent  from  that  of  codeine. 
Murrell  employed  a  l-to-50  watery  solution  of 
the  hydrochloride  for  hypodermic  use,  in  doses 
of  from  10  to  15  minims.  He  gives  the  caution 
that  the  solution  must  be  perfectly  neutral  in 
reaction  to  fit  it  for  hypodermic  use.  He  seems 
to  have  used  smaller  doses  by  the  mouth — from 
5  to  30  minims  of  a  1-to-lOO  solution. 

APOCTNTTM  (Canadian  hemp)  is  the  root 
of  Apocynum  cannabinum,  an  indigenous  plant 
official  in  the  U.  S.  Ph.  It  has  no  odour,  but  its 
taste  is  bitter  and  disagreeable. 

In  small  doses  (5  grains  of  the  powdered 
root)  apocynum  acts  as  a  bitter.  In  doses 
somewhat  larger,  and  especially  when  given  in 
fluid  form,  it  is  both  diuretic  "and  diaphoretic 
as  well  as  laxative.  In  doses  larger  still  (30 
grains)  it  is  a  gastric  and  intestinal  irritant, 
often  producing  vomiting  and  diarrhoea.  Its 
virtues  are  supposed  to  depend  upon  the  active 
principles  apocynin  and  apocynem. 

Practically  the  chief  therapeutic  application 
of  apocynum  is  in  the  treatment  of  dropsy, 
where  by  both  its  diuretic  and  its  diaphoretic 
powers  (the  former  being  the  more  marked)  it 
is  often  of  great  service.  Indeed,  so  decided  is 
its  efficiency  in  some  cases  of  dropsy  that  the 
value  of  the  drug  has  scarcely  been  given  the 
recognition  it  deserves,  so  rarely  is  it  employed. 

Apocynum  may  be  given  in  powder  in  doses 
of  from  5  to  30  grains,  but  in  that  form  it  is 
relatively  inactive.  The  fluid  extract,  extract- 
um  apocyni  fluidum  (U.  S.  Ph.),  is  more  effi- 
cient. The  dose  of  this  preparation  is  from  10 
to  30  minims.  Decoctions  and  infusions  of  va- 
irying  strengths  are  in  more  general  use.  An 
infusion  of  |  a  drachm  in  1  pint  of  boiling  wa- 
ter will  be  found  an  excellent  form  of  admin- 
istration.— Henry  A.  Griffin. 

APOMORPHINE,  apomorphina,  or  apo- 
morpUnum,  Ci,HnNOa,  is  an  artificial  alkaloid 


prepared  from  morphine  or  codeine,  usually 
by  heating  morphine  in  a  closed  tube  with 
an  excess  of  hydrochloric  acid.  Though  other 
methods  are  in  use,  they  all  act  by  causing  de- 
hydration of  the  morphine  (CivHioNOa),  which 
loses  1  molecule  of  water.  Apomorphine  oc- 
curs as  a  whitish  crystalline  powder  which, 
though  official  in  the  Fr.  Cod.,  is  seldom  used 
in  medicine,  the  hydrochloride  being  pre- 
ferred. 

ApomorphincR  hydrochloras  (IT.  S.  Ph.,  Br. 
Ph.),  apomorphine  hydrochloride  or  hydrochlo- 
rate,  is  official  in  the  Ger.  Ph.  as  apomorphinum 
hydrochloricum,  and  in  the  Fr.  Cod.  as  chlor- 
hydras  apomorphinicus.  Its  formula  is  Cj7 
Hi7N02,HCl.  Apomorphine  hydrochloride  re- 
sults from  the  addition  of  a  small  quantity 
of  hydrochloric  acid  to  apomorphine  in  solu- 
tion. It  appears  as  minute,  grayish-white, 
shining,  acicular  crystals,  without  odour,  hav- 
ing a  faintly  bitter  taste,  and  acquiring  a 
greenish  tint  upon  exposure  to  light  and  air. 
It  is  soluble  at  15°  C.  (59°  F.)  in  about  45 
parts  of  water  and  in  about  45  parts  of  alco- 
hol ;  very  little  soluble  in  ether  or  in  chlo- 
roform. If  the  salt  imparts  at  once  an 
emerald-green  colour  to  100  parts  of  water  on 
being  shaken  with  it  a  few  times  in  a  test 
tube,  it  should  be  rejected,  according  to  the 
U.  S.  Ph.  The  great  tendency  to  decomposi- 
tion on  exposure  possessed  by  apomorphine 
hydrochloride  makes  it  necessary  to  preserve 
the  salt  in  small,  dark  amber-coloured  bottles, 
and,  as  this  decomposition  is  especially  rapid 
in  the  presence  of  moisture,  solutions  of  the 
drug  rapidly  becoming  green,  it  should  never 
be  kept  dissolved  ;  solutions  should  always  be 
freshly  made  when  needed.  Failure  to  observe 
this  precaution  has  resulted,  in  at  least  one 
case,  in  most  serious  symptoms. 

Though  experiments  upon  animals  have 
shown  the  physiological  actions  of  apomor- 
phine to  be  varied,  and  from  them  we  learn 
that  the  drug  at  first  excites  the  cerebral 
centres  and  subsequently  depresses  them,  that 
m  poisonous  doses  it  causes  convulsions  (prob- 
ably of  spinal  origin),  that  it  acts  as  a  direct 
muscle  poison  in  causing  paralvsis,  that  it  may 
increase  the  rapidity  and  force  of  the  heart's 
action  and  in  larger  doses  cause  its  depression, 
that  it  at  first  increases  the  rapidity  of  respi- 
ration and  afterwards  weakens  it,  death  result- 
ing from  respiratory  paralvsis;  yet  in  man 
these  symptoms  are  seldom  or  never  observed, 
and  clinically  its  most  important  effects  are 
seen  in  its  actions  upon  the  vomiting  centre, 
upon  the  circulation,  and  upon  bronchial  se- 
cretion. 

Apomorphine  hydrochloride  acts  as  an  emetic 
through  its  effect  upon  the  vomiting  centre  in 
the  medulla  only,  and  this  is  the  ease  whether 
it  IS  given  subeutaneously  or  by  mouth;  it  is 
thus  entitled  to  be  considered  a  "  systemic  " 
or  "  centric  "  emetic.  The  superioritv  of  the 
drug  over  other  emetics  lies  in  its  rapiditv  and 
certainty  of  action  (in  the  severer  grades  of 
narcotism  it  is  apt  to  fail  as  all  emetics  are), 
m  the  small  dose  required,  in  the  relative  free- 
dom of  Its  action  from  accompanying  nausea 
and  depression,  in  its  unirritating  quality,  if 
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it  is  properly  and  freshly  prepared,  which 
renders  its  hypodermic  administration  admis- 
sible, and  in  its  great  efBciency  when  so  given 
and  its  consequent  value  in  conditions  where 
swallowing  is  impossible.  Moreover,  if  emesis 
is  produced  by  its  subcutaneous  administra- 
tion, the  gastric  irritation  to  which  other 
drugs  owe  their  power  as  emetics  is  avoided. 
It  will  indeed  produce  vomiting  if  given  by 
mouth,  but  only  at  the  expense  of  a  larger 
dose  and  a  longer  time. 

The  rapidity  with  which  apomorphine  hy- 
drochloride will  produce  emesis  when  admin- 
istered by  hypodermic  injection  will  vary 
largely  with  the  dose ;  while  a  very  small  dose 
may  require  even  half  an  hour  to  act,  a  dose  of 
considerable  size  may  be  effective  within  five 
minutes.  The  vomiting  produced  is  usually 
free,  and  the  stomach  is  completely  emptied ; 
after  doses  of  considerable  size  the  vomiting 
may  be  repeated  once  or  twice  at  intervals  of 
a  quarter  or  half  an  hour.  A  feeling  of  ful- 
ness in  the  head  or  dizziness  is  not  uncom- 
monly an  accompanying  symptom,  but  as  a 
rule  the  action  of  this  drug  is  far  less  distress- 
ing than  that  of  any  other  emetic. 

Upon  the  circulation  apomorphine  hydro- 
chloride in  small  or  moderate  dose  usually 
produces  no  effect,  such  circulatory  symptoms 
as  may  be  present  being  amply  accounted  for 
by  the  act  of  vomiting.  Exceptionally,  how- 
ever, after  moderate  doses,  and  not  rarely  if 
the  dose  is  large,  circulatory  weakening  and 
embarrassment  are  seen,  and;  the  relative  fre- 
quency of  such  occurrences  in  children  sug- 
gests a  special  danger  attending  the  use  of  the 
drug  in  such  cases  and  warns  us  against  its 
administration  to  children.  Even  alarming 
syncope  has  at  times  been  observed  following 
the  use  of  apomorphine  hydrochloride,  and 
death  has  followed  the  giving  of  tV  of  a,  grain 
to  a  debilitated  adult. 

Upon  the  bronchial  secretion  apomorphine 
acts  to  promote  and  increase  its  flow  and  to 
render  it  more  watery.'  In  this  application  it 
is  to  be  classed  among  the  depressing  expecto- 
rants. 

Apomorphine  hydrochloride  in  very  small 
doses  (y^  of  a  grain)  has  been  thought  valuable 
as  an  anfemetic,  the  production  of  emesis  or 
antemesis  by  it  depending,  as  is  the  case  with 
ipecac,  entirely  upon  the  size  of  the  dose  em- 
ployed. Its  use  as  an  antemetic  is,  however, 
not  common,  and  it  presents  neither  a  con- 
stant action  nor  a  superiority  suiScient  to 
encourage  its  further  employment. 

The  production  of  emesis  is  its  most  valu- 
able therapeutic  application,  and  the  decided 
advantages  it  possesses  as  an  emetic,  as  well 
as  the  character  and  mode  of  its  action,  have 
already  been  discussed.  Though  it  will  cause 
emesis  if  given  by  the  mouth,  as  has  already 
been  said,  it  is  chiefly  its  efficiency  when  given 
hypodermically  that  makes  apomorphine  the 
unique  and  valuable  drug  it  is,  and  it  is  by 
subcutaneous  injection  that  it  is  almost  in- 
variably given.  What  the  dose  should  be  by 
this  method  and  for  this  purpose  will  depend 
altogether  upon  circumstances,  the  range  being 
from  ^  to  ^  of  a  grain.    The  circumstances 


upon  which  the  size  of  the  dose  should  depend 
are  the  character  and  strength  of  the  patient 
and  the  exigencies  of  the  situation,  for,  while 
■J-  of  a  grain  may  be  well  borne  by  a  robust 
adult,  it  may  be  productive  of  serious  results 
in  a  feeble  one.  As  a  rule  the  dose  should  be 
from  tV  to  iV  of  a  grain,  and  this  dose  may  be 
repeated  after  a  suitable  interval  if  necessary. 
If  haste  is  required  and  the  patient  is  strong, 
a  dose  somewhat  larger  may  be  given,  but  J  of 
a  grain  is  to  be  considered  the  extreme  limit 
and  a  dose,  too,  not  altogether  free  from 
danger.  If  the  drug  is  given  by  mouth  the 
dose  may  be  somewhat  larger. 

An  injectio  apomorphince  hypodermica  (hy- 
podermic injection  of  apomorphine)  is  ofBeial 
in  the  Br.  Ph.  It  contains  3  grains  of  apo- 
morphine hydrochloride  to  100  minims  of  cam- 
phor water.  This  solution  is  to  be  made  as 
required  for  use.  The  dose  for  subcutaneous 
injection  is  from  2  to  8  minims. 

Another  therapeutic  application  of  apomor- 
ph  ine  hydrochloride  is  as  an  expectorant  in  hron- 
chial  catarrhs,  both  acute  and  chronic.  In  the 
former  its  use  is  infrequent,  and,  though  it  is 
by  no  means  commonly  employed  in  the  latter, 
its  employment  in  eases  of  chronic  bronchitis, 
bronchorrhosa,  and  pulmonary  emphysema  has 
received  the  indorsement  of  many.  Murrell 
thinks  that  "  it_is  a  wonderful  expectorant  and 
its  beneficial  eiiects  are  far  too  rarely  evoked." 
The  expectorant  dose  of  apomorphine  ranges 
from  1^  to  -J-  of  a  grain,  given  by  the  mouth. 
If  care  is  exercised  to  begin  with  small  doses 
and  gradually  to  increase  their  size,  the  admin- 
istration of  ^  of  a  grain  or  even  more  is  often 
unattended  by  nausea  or  other  symptoms  of  a 
disagreeable  nature.  A  spray  of  apomorphine 
hydrochloride  in  solution  is  occasionally  used 
in  respiratory  catarrhs. — Henby  A.  Gbiffin. 

AFONE. — An  apone  is  any  anodyne,  but 
the  name  has  been  given  specifically  by  Poulet 
to  a  preparation  made  after  the  following  for- 
mula :  Capsicum,  6-J-  oz. ;  ammonia  water,  3i 
oz. ;  thymol,  chloral  hydrate,  each,  3|  drachms ; 
alcohol,  3  pints.  The  capsicum  is  macerated  for 
a  month  in  the  alcohol  mixed  with  the  ammo- 
nia water.  It  is  then  expressed,  and  the  chloral 
and  thymol  are  added.  The  preparation  is  to 
be  kept  in  a  well-stopped  bottle.  It  is  used  ex- 
ternally, painted  on  the  skin  pure  or  diluted 
with  oil,  as  an  anodyne  revulsive  in  muscular 
rheumatism,  neuralgia,  and  other  painful  af- 
fections. Internally,  in  doses  of  from  10  to  30 
drops  in  a  little  water  (after  swallowing  which 
the  patient  should  drink  freely  of  water  or  cold 
tea  at  once),  it  is  said  to  have  been  used  with 
success  in  the  treatment  of  hcemorrhoids ;  in 
smaller  doses,  from  3  to  10  drops,  it  has  been 
found  of  service  in  dyspepsia. 

APOZEMATA  are  strong  infusions  or  de- 
coctions made  extemporaneously  and  not  in- 
tended for  prolonged  use.  Several  apozemes 
are  official  in  the  Pr.  Cod. 


APYONINE,  or  oenzophenoneide,  is  a 
French  preparation  intended  to  serve  as  a 
substitute  for  yellow  pyoctanin. 

AaXJA. — See  Water. 
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AaUOZONE  is  described  as  a  3-per-oent. 
(by  volume)  solution  of  ozone  in  water. 

ABACHIS  HYPOGiEA  is  the  plant  that 
furnishes  the  ground-nut,  or  peanut.  Persons 
suffering  with  a  mild  degree  of  constipation 
have,  on  the  advice  of  Dr.  T.  A.  Emmet,  found 
relief  from  eating  peanuts  rather  freely.  The 
nuts  furnish  a  bland  oil  resembling  olive  oil ; 
that  obtained  from  the  Oriental  variety  is  offi- 
cial in  the  Ind.  Ph.  as  oleum  arachidis. 

ABANEA. — Under  the  name  aranecB  et  tela 
aranearum  (spiders  and  spiders'  web)  there  were 
formerly  used  in  medicine  the  bodies  and  the 
webs  of  several  species  of  spider,  especially  those 
of  Teqenaria  domestica,  or  the  common  Euro- 
pean house-spider,  and  those  of  Tegenaria  me- 
dicinalis,  or  the  American  spider.  Though 
these  remedies  were  long  since  discarded  by 
physicians  generally,  the  older  works  on  mate- 
ria medica  and  therapeutics  contain  references 
to  the  employment  of  spiders  and  their  webs 
as  febrifuges  and  antispasmodics.  The  use, 
too,  of  cobweb  as  a  hcemostatic  application  was 
formerly  common  and  to  the  present  day,  in- 
deed, is  practised  extensively  by  the  laity.  The 
application  of  cobweb  to  an  open  wound  should 
be  discouraged  and  prevented ;  since,  so  far  from 
thus  carelessly  introducing  dust  and  dirt  within 
wounds,  our  object  should  be  the  observance  of 
thorough  and  careful  asepsis. 

Henry  A.  Geifpin. 

ARAROBA. — See  under  Ohbysaeobin. 

ABBOK  VIT.aE.— See  Thuja. 

ARBUTIN  is  a  colourless  glucoside  crystal- 
lizing in  needles,  derived  from  the  leaves  of 
Arctostaphylos  Uva  ursi  (see  UvA  URSi).  The 
formula  has  been  given  as 

CijHiaOv.HjO  and  as  Oj8HsiOu.2HaO. 
The  second  formula  is  equivalent  to 

2C6H15O6  +  C6H60,(hydroquinone)  -|-  CtHbOj, 
and  free  hydroquinone  is  found  in  the  urine  of 
persons  who  are  under  the  influence  of  the 
drug,  to  which  fact  the  action  of  arbutin  as  an 
antiseptic  on  the  urinary  tract  is  attributed. 
It  is  also  a  diuretic.  It  is  said  not  to  be  poi- 
sonous. It  is  readily  soluble  in  water,  and 
rather  less  soluble  in  alcohol.  From  30  to  50 
grains  may  be  given  in  the  course  of  twenty- 
four  hours,  in  divided  doses. 

ARBUTUS.— See  ITva  uesi. 

ARCHANGELICA.— See  Angelica. 

ARCTIUM.— See  Lappa. 

ARCTOSTAPHYLOS.— A  genus  of  erica-  ' 
ceous  plants.     For  Arctostaphylos   Uva  ursi, 
see  Uva  ursi.     Arctostaphylos  glauca  is  the 
mcmzanita  of  the  Western  States.     The  leaves 
are  said  to  contain  arbutin. 

ARECANE,  ARECOLINE,  ARE- 
KANE,  is  an  alkaloid  found,  along  with 
arecaine  (also  an  alkaloid),  in  the  betel  nut. 
It  is  a  colourless,  odourless,  volatile,  oily  liquid, 
slightly  soluble  in  alcohol,  ether,  or  chloro- 
form, having  anthelminthic  and  poisonous 
properties  like  those  of  pelletierine.  Its  poi- 
sonous action  has  been  likened  also  to  that  of 
muscarine.  The  therapeutical  use  of  arecoline 
has  not  yet  passed  the  experimental  stage. 


ARGrENTASCINE  is  a  liquid  made  by  dis- 
solving 10  parts  of  silver  nitrate  in  100  pai-ts  of 
a  10-per-cent.  watery  solution  of  ethylene  diam- 
ine. It  differs  from  a  simple  solution  of  silver 
nitrate  in  not  being  precipitated  by  sodium 
chloride  and  in  not  coagulating  albuminous 
substances,  while  the  astringent  and  antiseptic 
power  of  the  silver  salt  is  preserved ;  hence  it 
is  thought  to  come  more  closely  into  contact 
with  the  gonococcus  when  injected  into  the 
urethra  as  a  remedy  for  gonorrhoea.  For  this 
purpose  a  l-to-5,000  or  l-to-4,000  solution  may 
be  used. 

ARGENTUM.— See  Silver. 

ARISTOIj,  a  German  proprietary  prepara- 
tion, is  a  brownish-red,  odourless,  unirritating 
powder,  insoluble  in  water  and  in  glycerin,  but 
soluble  in  alcohol,  in  ether,  in  chloroform,  and 
in  the  fixed  oils.  It  is  precipitated  when  a 
solution  of  iodine  in  potassium  iodide  is  added 
to  an  alcoholic  solution  of  thymol.  Chemically 
it  is  dithymol  diiodide,  CsoHaiOala. 

Eichhoff  directed  professional  attention  to 
this  substance  in  1890.  He  maintained  that 
aristol  was  always  harmless ;  that  in  psoriasis, 
while  it  acted  more  slowly  than  chrysophanic 
or  pyrogallic  acid,  it  had  the  advantage  of 
never  producing  any  untoward  disturbance ; 
that  in  diseases  due  to  the  presence  of  vegetable 
parasites  it  acted  more  favourably  than  any 
other  medicament;  that  in  ulcers  of  the  leg 
and  in  syphilitic  ulcerations  it  acted  more 
promptly  than  any  other  known  medicament; 
and  that  in  lupus  it  was  particularly  indicated. 

Neisser  subsequently  reported  that  he  had 
found  aristol  inefficacious  in  the  treatment  of 
chancroid,  gonorrhoea,  lichen  ruber,  and  sebor- 
rhceic  eczema.  His  experience  has  been  cor- 
roborated by  numerous  observers,  and  aristol 
is  considered  inferior  to  iodoform  in  the  treat- 
ment of  venereal  ulcerations. 

As  an  antiseptic  it  has  not  proved  efficacious 
in  suppurative  diseases  of  the  middle  ear, 
whether  used  as  a  powder,  an  ointment,  or  a 
glycerole. 

In  chronic  rhinitis  and  ozcena  the  reports  of 
its  efficacy  are  more  favourable. 

In  ulcers  that  have  been  disinfected  and 
scraped,  aristol  stimulates  granulation  and 
cicatrization.  Cerna  speaks  of  it  as  having 
been  found  highly  serviceable  as  a  local  appli- 
cation in  interstitial  keratitis. 

Aristol  may  be  used  as  a  local  antiseptic  in 
cases  in  which  iodoform  is  not  tolerated.  It. 
may  be  applied  as  a  powder  or  in  the  form  of 
an  ointment  of  the  strength  of  from  30  to  60 
grains  to  the  ounce. 

[Aristol  has  been  recommended  by  Haas  as 
a  dressing  for  bums,on  account  of  its  being 
somewhat  ansesthetic  as  well  as  antiseptic.  The 
part  is  first  washed  with  a  boric-acid  solution, 
the  blisters  are  opened,  and  the  burned  area  is 
covered  with  aristol  gauze,  over  which  sterilized 
cotton,  gutta  percha.  and  a  bandage  are  applied. 
When  the  secretion  has  diminished,  aristol  may 
be  dusted  on  or  applied  in  a  10-per-cent.  oint- 
ment.    (Practitioner, _  Feb.,  1895.)] 

It  has  been  administered  hypodermically  in 
the  treatment  of  tuberculosis,  and  Nadaud  has 
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stated  that  in  from  six  to  seven  days  the  cough 
and    night    sweat  diminished,  and    in  from 
twenty  to  twenty-five  days  the  weight  increased. 
The  skin  was  not  irritated  by  the  injections. 
Samuel  T.  Aemstkonq. 

ARISTOLOCHIA.— See  Serpentaria. 

ASMOBiACIA. — See  Horseradish. 

ARNICA. — The  dried  flower-heads  of  Ar- 
nica montana,  arnicce  flores  (U.  S.  Ph.),  flores 
arniccB  (Ger.  Ph.),  and  the  root,  arniccB  radix 
(U.  S.  Ph.),  arniccB  rhizoma  (Br.  Ph.),  are  used 
in  medicine.  Both  have  the  same  physiological 
effects,  but  the  flower-heads  are  slightly  more 
active  and  are  more  commonly  used.  Inter- 
nally, in  small  doses,  arnica  increases  the  action 
of  the  heart  and  stimulates  the  functions  of 
the  skin  and  kidneys.  In  large  doses  it  is  irri- 
tant, nauseates  and  may  excite  diarrhoea,  de- 
presses the  heart's  action,  dilates  the  pupils, 
interferes  with  the  powers  of  locomotion,  and 
may  in  some  cases  induce  collapse.  Its  effects 
closely  resemble  those  of  trimethylamine,  of 
which  it  contains  a  small  amount  and  to  which 
its  systemic  effects  are  attributed.  [A  poison- 
ous principle,  arnicin,  which  has  not  yet  been 
proved  to  be  a  glueoside,  is  found  in  Arnica 
montana.  It  is  said  to  be  febrifuge,  but  it  has 
not  been  used  much.  The  plant  contains  also 
a  volatile  oil,  which  has  been  given  in  doses  of 
from  1  to  4  drops.] 

On  account  of  its  effect  upon  the  heart  and 
circulation  it  is  at  times  used  in  fevers  and  in- 
flammatory conditions,  especially  of  the  uterus 
and  pelvic  cellular  tissue.  Rheumatism  and 
rheumatic  gout  and  the  cutaneous  eruptions 
dependent  upon  these  conditions  are  benefited 
by  its  use.  In  mania,  melancholia,  and  delir- 
ium tremens  of  an  asthenic  type  it  is  sometimes 
used  with  advantage.  Its  virtues  have  been 
rather  overestimated,  and  its  use  is  now  sup- 
planted by  that  of  more  efficient  remedies.  If 
alcoholic  stimulants  are  not  at  hand,  the  infu- 
sion may  be  used  in  shock.  Congestive  dys- 
menorrhcea  is  sometimes  benefited  by  small 
doses  at  frequent  intervals.  For  internal  ad- 
ministration the  fiuid  extract  of  the  root  is  the 
preparation  most  commonly  selected. 

As  an  external  application  to  abrasions, 
slight  wounds,  bruises,  and  sprains,  it  enjoys  a 
high  reputation  in  the  minds  of  the  laity,  but 
is  of  little  real  value,  for  it  is  probable  that  an 
equal  amount  of  diluted  alcohol  used  in  the 
same  manner  would  be  just  as  efficacious.  A 
plaster  made  up  of  equal  parts  of  the  extract 
and  of  honey,  applied  fresh  every  twenty-four 
hours,  will  sometimes  abort  boils.  Caution 
must  be  observed  in  its  external  use,  as  ery- 
sipelatous infiammation  has  been  known  to 
follow  its  too  prolonged  contact  with  the  skin. 
This  has  been  attributed  to  the  irritant  action 
of  a  parasite  with  which  the  plant  is  sometimes 
infested. 

The  tincture  of  the  flowers,  tinctura  arnicm 
florum  (U,  S.  Ph.),  is  made  with  1  part  of  the 
drug  to  5  parts  of  alcohol ;  that  of  the  root, 
tinctura  arnicm  raddcis  (U.  S.  Ph.),  tinctura 
arnicm  (Ger.  Ph.),  with  1  to  10  of  alcohol.  The 
maximum  dose  of  each  is  30  minims.  The 
tinctura  arnicm  of  the  Br.  Ph.  is  made  with  1 


part  of  the  root  and  16  parts  of  rectified  spirit, 
and  that  of  the  Austr.  Ph.  with  4  of  the  root, 
1  of  the  flowers,  and  35  of  alcohol.  A  fluid 
extract  of  the  root,  extractum  arnicm  radicis 
fluidum  (U.  S.  Ph.),  made  by  exhausting  any 
desired  quantity  by  its  own  bulk  of  a  mixture 
of  equal  parts  of  alcohol  and  water,  may  be 
given  in  doses  of  10  minims.  A  solid  extract, 
extractum  arnicce,  radicis  (IT.  S.  Ph.),  is  pre- 
pared in  the  ordinary  manner,  but  is  only  used 
m  making  a  plaster,  emplastrum  arnicm  (U.  S. 
Ph.),  which  contains  33  parts  of  the  extract  in 
100,  the  remainder  consisting  of  resin  plaster. 
Russell  H.  Nevins. 

AROMATICS.  —  The  aromatics  of  the 
chemists  are  the  benzene  derivatives.  In 
therapeutics  the  aromatics  are  drugs  having 
an  agreeable  taste  and  odour  with  more  or  less 
pungency.  Many  of  them  have  a  mildly  stim- 
ulating action  on  the  stomach,  and  some  of 
them  are  useful  for  the  relief  of  flatulent  colic. 
(See  Bitters  and  Carminatives.) 

ARROWROOT  is  a  starch  obtained  from 
the  rhizome  of  various  species  of  Maranta, 
chiefly  Maranta  arundinacea.  It  is  produced 
in  most  tropical  countries,  especially  the  West 
Indies,  Africa,  and  Florida.  Bermuda  arrow- 
root is  regarded  as  the  best.  It  occurs  as  a 
very  light,  tasteless,  odourless,  white  powder, 
having  the  properties  of  ordinary  starch. 
Rubbed  between  the  fingers,  it  gives  a  slight 
but  peculiar  creaking  sound.  The  microscope 
shows  it  to  be  composed  of  oblong-ovate  gran- 
ules from  jd'flo  to  ^jr  of  an  inch  long,  having 
very  fine  striations  and  a  circular  hilum  which 
cracks  in  a  stellate  manner.  It  is  frequently 
adulterated  with  other  and  cheaper  forms  of 
starch.  Its  adulteration  is  best  detected  with 
the  microscope. 

It  is  at  present  less  employed  in  medicine 
than  formerly,  when  the  antiphlogistic  plan  of 
treatment  was  in  vogue.  Its  chief  advantage 
as  an  article  of  diet  for  the  sick  lies  in  the  fact 
that  it  forms  an  exceedingly  smooth,  fine,  firm 
jelly  without  taste  or  odour.  It  is  usually  em- 
ployed in  the  form  of  jelly  seasoned  with 
sugar,  fruit  juices,  essences,  or  aromatics.  It 
has,  however,  few  ■  advantages  over  several 
cheaper  starches  now  employed  as  food,  except 
perhaps  that  it  does  not  undergo  acid  fermen- 
tation so  quickly.  As  a  food  for  infants,  it 
has  the  same  advantages  and  disadvantages  as 
ordinary  starch,  and  must  be  given  with  the 
same  precautions. 

When  a  very  low  diet  is  required  a  plain  ar- 
rowroot mucilage  may  be  given.  This  is  made 
by  rubbing  a  tablespoonful  of  arrowroot  pow- 
der with  a  little  cold  water  until  a  perfectly 
smooth  paste  is  produced.  To  this  a  pint  of 
boiling  water  is  added  slowly  with  constant 
stirring,  and  the  mucilage  is  then  boiled  for 
about  five  minutes.  It  may  be  sweetened  and 
rendered  palatable  by  the  addition  of  lemon 
juice,  wine,  or  some  fruit  extract.  Astringent 
substances  precipitate  the  starch  and  destroy 
the  smoothness  of  the  mixture;  hence  astrin- 
gent wines,  especially  port  wine,  should  not  be 
used.  Milk  may  be  used  instead  of  water  if  a 
stronger  food  is  tolerated  by  the  stomach.    An 
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excellent  pudding  may  be  made  by  the  addi- 
tion of  eggs  to  the  milk  and  arrowroot.  Ar- 
rowroot blanc-mange  is  made  by  using  about 
three  times  the  amount  of  arrowroot  required 
for  the  other  preparations,  together  with  milk. 
It  should  be  boiled  down  sufficiently  to  take 
the  form  of  a  mould  when  cool.  Beef  tea  may 
be  used  instead  of  water  or  milk,  the  mixture 
being  boiled  twenty  minutes  instead  of  five. 
This  may  be  rendered  very  palatable,  and  is  an 
excellent  preparation  when  food  of  that  char- 
acter is  indicated. — Floyd  M.  Ceandall. 

ARSENAURO.— This  is  the  trade  name 
of  a  solution,  said  to  contain  in  10  drops  3V  of 
a  grain  each  of  gold  bromide  and  arsenic  bro- 
mide, made  according  to  a  process  devised  by 
Dr.  W.  P.  Barclay,  of  Pittsburgh.  (See  Ae- 
SEXic  and  Gold.) 

ARSENIC,  arsenum  (tJ.  S.  Ph.),  arsenium 
(Br.  Ph.),  is  found  in  nature  as  a  sulphide 
and  as  an  arsenide  of  other  metals.  The  ar- 
senio-sulphide  of  iron  is  a  common  arsenical 
ore.  The  most  frequently  found  sulphides  are 
the  red,  realgar,  AsjSj,  and  the  yellow,  orpi- 
ment  or  auripigment,  AsjSs.  Neither  of  these 
is  used  in  medicine.  Some  mineral  waters 
contain  arsenic. 

The  basis  of  the  arsenical  preparations  used 
in  medicine  is  arsenous  oxide,  AS2O3.  This 
occurs  as  a  white  powder,  or  in  white  or  crys- 
talline masses,  soluble  in  15  parts  of  boiling 
and  in  from  30  to  80  of  cold  water. 

Arsenical  preparations  are  germicidal  to 
certain  organisms.  Lacteal  and  saccharine  fer- 
mentation are  arrested,  but  the  reaction  be- 
tween emulsin  and  amygdalin  and  the  action 
of  myrosin  upon  sinigrin  are  not  interfered 
with.  They  do  not  coagulate  albumin.  Cer- 
tain bacteria  and  fungi  are  not  deleteriously 
affected  by  arsenic. 

Arsenic  in  solution  is  absorbed  from  mucous 
membranes,  the  skin,  and  the  subcutaneous 
tissue.  It  is  excreted  by  the  kidneys  and  the 
bowels,  and  has  been  found  in  other  physiolog- 
ical secretions,  such  as  the  milk  and  the  per- 
spiration. The  time  required  for  its  complete 
elimination  is  from  ten  to  twenty  days. 

Arsenic  has  long  been  supposed  to  have  been 
an  ingredient  of  the  famous  Aqua  Tofana 
used  in  Italy  as  a  secret  poison  in  the  seven- 
teenth century.  Some  of  the  symptoms  of 
arsenical  poisoning  characterized  the  effects  of 
this  poison,  which  was  usually  sold  under  the 
name  of  "  Manna  of  St.  Nicholas  of  Bari." 

Whether  taken  internally  or  applied  locally, 
arsenic  seems  to  have  a  selective  action  upon 
certain  tissues,  epithelial  and  nerve  cells.  Va- 
rious  explanations  of  this  action  have  been 
offered,  but  none  are  satisfactory  or  generally 
accepted.  The  fact  has,  however,  been  estab- 
lished by  clinical  observation  and  by  experi- 
ments on  animals. 

Applied  to  the  sound  skin,  arsenical  prepa- 
rations produce  no  effect.  Upon  morbid 
structures,  however,  very  decided  destructive 
^  effects  are  quickly  produced.  It  is  especially 
'  in  cellular  new  formations,  as  will  be  more 
fully  shown  further  on,  that  these  effects  are 
obtained. 


When  arsenic  is  taken  internally  in  small 
doses  no  effect  beyond  a  slight  sensation  of 
warmth  in  the  stomach  is  noticed.  Larger 
doses  produce  some  uneasiness,  a  sense  of 
weight,  or  actual  pain.  Still  larger  doses  pro- 
duce toxic  effects — colicky  pains,  nausea,  vom- 
iting, and  diarrhoea  or  sometimes  bloody  stools. 
The  discharges  from  the  bowels  are  sometimes 
of  the  character  known  as  "  rice-water  stools," 
and  may  simulate  those  of  Asiatic  cholera.  In 
a  case  recorded  by  Virchow  the  distinction 
could  not  be  made  out  by  the  post-mortem  ap- 
pearances. Of  course,  since  the  discovery  of 
the  comma  bacillus  the  bacteriological  diagno- 
sis of  cholera  can  be  made  with  certainty. 
When  the  drug  is  taken  in  substance  or  strong 
solution 'the  local  effects  upon  the  gastro-intes- 
tinal  mucous  membrane  are  those  of  irritation 
or  inflammation.  The  mucous  membrane  is 
reddened,  swollen,  and  eroded  in  patches. 
Spots  of  ecchymosis  may  also  be  present. 
There  is  at  first  usually  increase  of  peristaltic 
activity,  but  later  the  intestinal  movements 
are  arrested.  Patty  degeneration  of  the  ab- 
dominal viscera  Is  a  constant  result  of  toxic 
doses.  This  may  be  so  profound  that  the  pa- 
tient will  die,  even  if  the  immediate  effects  of 
the  poison  are  not  fatal.  The  liver  is  usually 
at  first  enlarged,  but  afterwards  atrophied. 
Glycogen  and  sugar  disappear  from  the  liver. 
The  growth  of  bone  is  said  to  be  increased,  the 
spongy  tissue  becoming  more  compact. 

Upon  the  respiration  and  circulation  arsenic 
acts  in  small  doses  as  a  stimulant,  but  in  larger 
doses  is  depressant.  It  is  said  always  to  lower 
arterial  tension.  It  is  not  known  positively 
whether  arsenic  increases  the  number  of  the 
red  blood-corpuscles  in  health,  although  in 
disease  it  is  regarded  by  many  as  an  haematic 
tonic.  It  is  probable  that  its  tonic  influence 
is  generally  indirect. 

The  most  marked  effects  of  arsenic  are  pro- 
duced upon  the  skin  and  the  nervous  system. 
The  experiments  of  Miss  Emily  Nunn  have 
demonstrated  that  in  frogs  a  poisonous  dose 
will  cause  exfoliation  of  the  epidermis.  The 
deeper  layer  of  the  epithelia,  the  columnar 
layer,  becomes  softened,  vacuolated,  and  sepa- 
rated from  the  connective  tissue  below.  Some- 
times the  corneous  layer  is  separated  from  the 
Malpighian  stratum  also.  This  experimental 
observation  has  been  verified  by  an  observa- 
tion of  Dr.  H.  G.  Piffard's,  who  saw  extensive 
exfoliation  of  the  skin  in  a  patient  who  had 
taken,  by  mistake,  a  teaspoonful  of  Fowler's 
solution.  The  writer  has  also  seen  extensive 
desquamation  in  a  case  where  arsenic  had  been 
taken  with  suicidal  intent.  Hunt  and  De 
Haen  had  also  observed  this  effect.  According 
to  Miss  Nunn,  the  arsenic  acts  directly  on  the 
epithelial  cells,  which  become  shrunken,  both 
in  cell  substance  and  in  nucleus. 

Brownish  and  greyish  discolorations  have 
been  noted  as  effects  of  the  long-continued  ad- 
ministration of  arsenic.  Various  eruptions, 
such  as  furuncles,  papules,  and  vesicles,  some- 
times occur.  Herpes  zoster  is  sometimes  seen 
in  patients  taking  arsenic.  This  is  probably 
due  to  neuritis. 

Almost  constant  effects  of  the  internal  use 
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of  arsenic  are  a  silvery  appearance  of  the 
tongue,  a  slight  reddening  and  irritation  of  the 
conjunctiva,  and  pufRness  of  the  eyelids.  The 
latter  is  generally  regarded  as  an  evidence  of 
the  full  physiological  influence  of  the  drug 
and  as  a  measure  of  the  dose  to  be  given  in 
the  individual  case.  The  writer  has  been 
accustomed  to  look  upon  this  sign  as  the  clin- 
ical line  of  demarcation  between  the  physio- 
logical and  the  toxic  effect  of  the  drug.  At 
times  anasarca  may  occur. 

Small  doses  are  stimulant  to  the  nervous 
system,  probably  modifying  nutrition  in  the 
centres  and  nerves  by  acting  as  an  irritant. 
Large  doses,  or  the  long-continued  use  of  small 
ones,  may  produce  symptoms  resembling  those 
of  poliomyelitis  or  multiple  neuritis.  It  is 
probably  in  this  class  of  cases  that  herpes  zoster 
occurring  in  the  course  of  arsenic  administra- 
tion, to  which  Hutchinson  has  called  attention, 
belongs. 

Poisoning  hy  arsenic  may  occur  not  only  in 
consequence  of  its  medicinal,  suicidal,  or  homi- 
cidal administration,  but  from  its  use  in  the 
arts,  or  from  inhaling  particles  of  the  poison 
in  rooms  painted  with  arsenical  pigments,  or 
of  which  the  walls  are  covered  with  paper 
tinted  with  arsenical  colours.  Cases  of  the  lat- 
ter form  of  poisoning  have  been  reported  by  Dr. 
F.  W.  Draper,  of  Boston.  Taxidermists  and 
furriers  use  arsenic  largely  as  a  preservative, 
and  sometimes  suffer  from  the  effects  of  the 
poison.  Erosions  about  the  roots  of  the  nails, 
vesicular  or  papular  eruptions,  chronic  gastric 
catarrh,  superficial  erosions  in  the  mouth,  dry 
tongue,  thirst,  and  a  burning  sensation  in  the 
throat  are  the  prominent  symptoms. 

The  smallest  fatal  dose  is  3  grains  of  arsenous 
acid.  Much  larger  doses  have,  however,  been 
recovered  from.  While  doses  as  small  as  ^  of  a 
grain  may  produce  serious  symptoms  of  poison- 
ing in  a  person  unaccustomed  to  the  use  of  the 
drug,  it  is  well  known  that  in  some  parts  of  the 
world  there  are  arsenic-eaters — i.  e.,  persons  who 
habitually  take  arsenic  in  relatively  large  doses. 
Some  of  the  arsenic-eaters  in  Styria  have  been 
known  to  take  as  much  as  7  grains  at  a  time 
without  any  ill  effects.  Dermatologists  also 
frequently  increase  the  dose  of  arsenic  given 
for  therapeutical  purposes,  after  tolerance  has 
been  established.  This  should  be  done,  how- 
ever, with  great  caution,  as  one  can  never  pre- 
dict in  what  cases  some  of  the  untoward  effects 
(neuritis,  etc.)  may  occur. 

The  arsenical  preparations  taken  with  sui- 
cidal intent  most  frequently  are  Paris  green 
(aceto-arsenite  of  copper)  and  arsenous  acid. 
The  former  contains  over  50  per  cent,  of  ar- 
senic. Arsenous  acid  is  largely  used  as  a  poison 
for  rats,  and  is  thus  easily  purchased  by  intend- 
ing suicides  without  raising  suspicion. 

As  above  stated,  one  of  the  prominent  symp- 
toms of  arsenical  poisoning  is  vomiting. 
Hence  the  stomach  is  usually  well  emptied  by 
the  time  the  physician  reaches  the  patient — 
and  further  attempts  at  producing  emesis  are 
unnecessary.  If  the  arsenic  has  been  taken  in 
the  solid  form,  however  (arsenous  acid,  Paris 
green),  a  good  many  particles  remain  adhering 
to  the  gastric  mucous  membrane,  producing 


inflammation  and  erosion  and  being  absorbed 
after  solution.  In  order  to  neutralize  this  re- 
maining poison  and  that  which  has  passed  into 
the  intestine,  the  chemical  antidote  must  be 
promptly  administered.  This  is  the  freshly 
precipitated  hydrated  sesquioxide  of  iron.  It 
should  be  given  in  large  doses,  a  tablespoonful 
or  more  at  a  time.  The  antidote  forms  with 
the  arsenic  a  very  insoluble  and  an  unirritat- 
ing  compound.  After  the  administration  of 
the  antidote  water  should  be  drank  freely  and 
further  vomiting  encouraged,  in  order  to  re- 
move as  much  as  possible  of  the  arsenical  com- 
pound. 

Instead  of  giving  emetics,  it  will  probably 
be  better  to  wash  out  the  stomach  through 
a  stomach-tube.  The  sesquioxide  of  iron  and 
stomach-washing  should  be  repeated  several 
times.  Precipitated  dialyzed  iron  and  saccha- 
rated  oxide  of  iron  also  may  be  used.  Indeed, 
the  latter  preparation  is  said  by  KOhler  to  be 
better  than  the  sesquioxide.  The  U.  S.  Ph. 
directs  that  a  dilute  solution  of  ferric  sulphate 
and  a  suspension  of  magnesia  in  water  be  kept 
on  hand,  which  when  mixed  form  the  oflicial 
arsenical  antidote  under  the  name  of  ferri 
oxidum  liydratum  cum  magnesia.  In  the  ab- 
sence of  either  of  these  preparations,  the  tinc- 
ture of  the  chloride  of  iron  may  be  precipitated 
with  an  alkali,  soda  or  magnesia,  then  washed 
on  a  muslin  strainer,  and  administered  freely. 
The  after-treatment  consists  in  counteracting 
the  depression,  relieving  irritation,  clearing  out 
the  bowels  by  a  mild  purgative,  such  as  castor 
oil,  and  meeting  other  indications  as  they  arise. 
The  neuritio  complications  must  be  treated  by 
rest  and  anodynes,  and  later  by  baths,  mas- 
sage, and  electricity. 

The  mild  toxic  symptoms  sometimes  follow- 
ing the  too  active  medicinal  administration  of 
the  drug  usually  disappear  when  the  use  of  the 
medicine  is  suspended. 

Therapeviics. — For  many  years  arsenic  has 
been  the  most  extensively  used  internal  medi- 
cine in  the  treatment  of  diseases  of  the  shin. 
Even  those  dermatologists,  like  Hebra  and  Ka- 
posi, who  accord  to  internal  medication  a  very 
subordinate  position  in  the  treatment  of  skin 
diseases,  recognise  the  power  of  this  remedy. 
It  has  been  used  so  generally  in  cutaneous 
therapy  that  there  are  few  diseases  of  the  integu- 
ment in  which  it  has  not  been  employed.  Nat- 
urally when  it  has  been  used  without  proper 
discrimination  many  failures  have  resulted. 
While  the  enthusiastic  encomiums  showered 
upon  arsenic  by  the  late  Mr.  Thomas  Hunt 
will  probably  not  be  indorsed  by  any  one  at 
the  present  day,  there  can  be  no  doubt  that, 
when  properly  handled,  this  remedy  is  capable 
of  great  good.  Dr.  Duhring  probably  repre- 
sents the  best  current  opinion  among  derma- 
tologists when  he  says  it  is  "  the  most  valuable 
of  all  internal  remedies  in  the  treatment  of 
skin  diseases ;  but  the  cases  in  which  it  is  pre- 
scribed must  be  selected  if  successful  results 
are  to  be  looked  for." 

As  has  been  stated  above,  arsenic  acts  par- 
ticularly upon  the  epithelial  structures.  Such 
skin  diseases,  therefore,  as  those  in  which  the 
pathological  process  is  chiefly  in  the  epithelial 
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layer  are  especially  suitable  for  arsenical  treat- 
ment. Even  in  these  cases  it  has  been  found 
that  in  the  active  congestive  or  inflammatory 
stages  the  remedy  is  unsuitable  and  more  likely 
to  aggravate  than  to  cure  the  afEeotion.  Hence 
the  mere  abstract  knowledge  that  arsenic  is 
"  good  in  skin  diseases  "  is  of  no  value  unless 
the  character  and  stage  of  the  disease  are  also 
known  and  recognised. 

The  form  in  which  arsenic  is  given  is  of  some 
importance.  Fowler's  solution  often  produces 
nausea,  on  account  of  its  taste.  This  tendency 
is  easily  overcome  by  giving  the  medicine  in  a 
tablespoonful  of  sherry  wine.  The  best  dose 
of  Fowler's  solution  to  begin  with  is  from  3  to 
5  drops  three  times  a  day.  It  should  be  taken 
with  or  immediately  after  the  meals.  The  dose 
should  be  very  gradually  increased  until  the 
limit  of  physiological  tolerance  is  established. 
One  drop  may  be  added  to  the  daily  dose  every 
third  day  until  slight  puffiness  of  the  eyelids 
or  redness  of  the  conjunctivse  comes  on.  The 
dose  should  then  be  slightly  diminished  and  its 
effects  on  the  disease  carefully  noted.  It  will 
generally  be  found  that  in  scaly  diseases  im- 
provement has  begun  even  before  the  limit  of 
tolerance  has  been  reached.  The  use  of  the 
medicine  can  be  continued  indefinitely  without 
bad  effects.  The  dose  can  often  be  increased 
until  12  or  15  drops  are  taken  thrice  daily. 

Pearson's  solution  (Jiquor  sodii  arsenatis) 
and  De  Valangin's  (liquor  arsenici  chloridi) 
are  sometimes  used,  but  have  no  advantage 
over  the  more  familiar  preparation. 

Arsenic  may  also  be  administered  in  the 
form  of  pills.  The  pilulcB  asiaticce,  or  Tan- 
iore  pills,  have  long  been  esteemed  in  the  East 
Indies.  They  contain  iV  of  a  grain  of  arsenous 
acid  and  one  grain  of  black  pepper  in  each  piU. 
The  beginning  dose  is  one  pill  three  times  a  day. 

There  can  be  no  doubt  of  the  great  value  of 
arsenic  in  psoriasis.  Its  unquestionable  spe- 
cific action  in  modifying  epithelial  tissues 
renders  it  an  especially  appropriate  remedy  in 
this  disease.  Duhring  advises  that  it  should 
not  be  given  in  the  inflammatory  stage,  but 
the  writer  has  found  it  useful  in  all  stages, 
when  preceded  by  a  saline  diuretic,  such  as 
acetate  or  bitartrate  of  potassium,  for  a  few 
days.  A  psoriatic  patch  will  often  vanish  in 
a  few  weeks  under  the  internal  use  of  arsenic 
alone,  without  any  local  medication,  although 
the  latter  will  hasten  the  disappearance  of  the 
eruption.  When  properly  given  in  this  dis- 
ease, the  remedy  will  rarely  fail. 

In  eczema  arsenic  often  acts  with  almost 
speciflc  power.  It  is  especially  in  the  chronic 
papular  and  scaly  stages  of  the  disease  that  it 
is  so  highly  useful,  fii  the  acute,  moist  forms 
of  the  eruption,  the  eczema  vesiculosum  or  ec- 
zema rubrum  of  authors,  it  usually  makes  the 
disease  worse,  increasing  the  local  inflamma- 
tion and  the  itching.  In  pustular  eczema, 
however,  arsenic  is  often  extremely  valuable. 

Arsenic  is  the  only  trustworthy  remedy  at 
our  command  in  pemphigus.  First  reooni- 
mended  by  Hutchinson  as  a  speoiiio  in  this 
disease,  its  virtues  have  been  proved  on  fre- 
quent occasions  by  Dr.  Bulkley  and  the  writer. 
The  medicine  must  be  given  in  full  doses  and 
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Iredly  pushed.  Fowler's  solution  may  be  giveii 
in  8- "to  10-drop  doses  three  or  four  times  a  day. 
If  given  in  sherry  wine  it  will  be  better  borne 
by  the  stomach  than  when  diluted  with  water. 

The  papular  eruption  termed  lichen  ruber 
and  lichen  planus  by  authors  is  often  favourably 
influenced  by  arsenic.  In  the  chronic  stage 
especially,  where  considerable  areas  of  skin 
are  covered  by  almost  solid  sheets  of  the  flat- 
tened papules,  good  may  be  expected  from  the 
use  of  this  remedy. 

Much  difference  of  opinion  exists  upon  the 
effects  of  arsenic  in  acne.  In  the  ordinary  in- 
flamed, pustular  form  it  often  increases  the 
inflammation  and  suppuration.  Even  here, 
however,  minute  doses  are  sometimes  useful, 
and  Piffard  especially  recommends  bromide  of 
arsenic  in  these  cases.  In  the  small  papular  form, 
and  particularly  in  the  periodic  eruption  in 
young  women  coincident  with  the  menstrual 
period,  arsenic  in  doses  of  xfe  of  a  grain  will 
usually  produce  prompt  and  decided  improve- 
ment. "  It  is  also  often  useful  in  seborrhea. 

Mr.  Hutchinson  has  found  arsenic  of  value 
in  lupus  er^i^emoiosMS,  but  others  have  seen  no 
benefit  from  it  in  this  disease.  In  some  cases 
of  chronic  urticaria  it  has  been  useful,  prob- 
ably by  correcting  digestive  disturbances  upon 
which  the  eruption  depended.  It  is  said  also 
to  cause  the  disappearance  of  warts  when 
given  internally. 

In  certain  malignant  diseases  of  the  skin — 
epithelioma,  multiple  sarcoma,  and  lymphoma, 
or  Hodglcin's  disease — the  systemic  use  of  ar- 
senic has  been  highly  praised.  The  writer  can 
corroborate  the  experience  of  Dr.  Phillips 
(Materia  Mediea,  Pharmacology,  and  TherOf 
peutics,  second  edition,  p.  516)  when  he  says : 
"  I  have  given  Fowler's  solution  internally  in 
many  cases  of  epithelioma  when  the  disease 
was  extending  rapidly,  and  have  known  it  ap- 
parently retard  for  a  time  the  progress  of  the 
malady,  relieve  the  pain,  and  improve  the  gen- 
eral condition."  It  has  also  seemed  to  delay 
recurrence  in  cases  of  operation  where  the 
neighbouring  glands  had  become  infected. 

Multiple  sarcoma  and  malignant  lymphoma 
have  disappeared  under  the  internal  or  hypo- 
dermic use  of  arsenic.  In  some  cases  the 
medicine  (Fowler's  solution,  5  minims)  was  in- 
jected into  the  substance  of  the  growths. 

Whatever  may  be  the  elficacy  of  arsenic  in- 
ternally in  malignant  new  formations,  there 
can  be  no  doubt  of  its  value  as  a  caustic  appli- 
cation in  the  more  superficial  forms  of  cancer. 
Arsenic  was  employed  as  a  caustic  in  cancer  as 
early  as  1594.  In  the  last  century  Jean  Baseil- 
hac  (Frere  Jean  de  Saint-Come)  purchased  for 
3,000  livres  the  secret  cancer  powder  the  com- 
position of  which  he  afterwards  published 
under  the  name  of  Frere  Gome's  powder.  It 
consisted  of  arsenous  acid,  cinnabar,  burnt 
savin,  and  dragon's  blood.  This  preparation 
has  been  modified  by  Rousselot,  Dubois,  Hebra, 
Manee,  and  others,  and  been  very  extensively 
and  successfully  employed.  Hebra's  applica- 
tion consists  of  5  grains  of  arsenous  aoid,  15 
grains  of  cinnabar,  and  2  drachms  of  simple 
ointment.  It  is  spread  on  pieces  of  cloth  and 
accurately  applied  to  the  morbid  growth.    It 
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does  not  destroy  normal  tissue,  and  hence,  if 
the  growth  is  covered  by  normal  skin,  this 
must  first  be  removed  by  caustic  potassa  or 
some  other  non-selective  caustic.  At  the  end 
of  twenty-four  hours  the  paste  is  reapplied, 
and  at  the  end  of  the  second  day  another  ap- 
plication is  made.  If  the  infiltration  is  not 
very  thick,  this  usually  suffices,  but  in  other 
cases  the  procedure  must  be  repeated  oftener. 
When  all  the  morbid  tissue  has  been  destroyed, 
the  entire  mass  comes  away  in  a  slough,  leav- 
ing a  healthy  granulating  surface. 

Dr.  Alexander  Marsden,  of  London,  makes  a 
paste  of  2  drachms  of  arsenous  acid  and  1 
drachm  of  mucilage  of  gum  acacia.  This  is 
made  into  a  thick  paste  and  spread  over  the 
cancerous  surface.  The  paste  must  not  be 
spread  over  a  surface  larger  than  an  inch 
square  at  a  time.  It  must  be  sufficiently  thick 
not  to  run.  "  A  piece  of  dry  lint  is  then 
pressed  on  to  the  part,  overlapping  the  paste 
half  an  inch  all  round  ;  this  must  be  left  for 
a  short  period,  say  ten  minutes,  by  which  time 
any  superabundant  paste  will  have  been  taken 
up  by  the  extra  lint,  which  is  then  to  be  care- 
fully cut  away  with  a  sharp  pair  of  scissors ; 
in  an  hour,  or  at  most  two,  the  lint  covering 
the  paste  will  have  become  hard  and  dry,  and 
it  will  adhere  closely  and  firmly  t©  the  cancer. 
In  the  course  of  twenty-four  hours  the  sur- 
rounding parts  will  commence  to  swell,  become 
red,  and  to  a  certain  extent  inflamed,  and  the 
patient  will  experience  a  drawing  pain.  In 
general  this  is  by  no  means  severe,  and  does 
not  last  more  than  one  or  two  days.  At  the 
expiration  of  from  forty-eight  hours  to  three 
days,  according  to  circumstances,  bread-and- 
water  poultices  are  to  be  constantly  applied 
and  changed  every  two  or  three  hours ;  the 
pain,  redness,  and  swelling  will  by  this  time 
have  subsided,  and  a  distinct  line  of  demarca- 
tion be  seen  extending  entirely  around  the 
cancerous  mass ;  the  skin  ulcerates,  and  a  fis- 
sure is  formed,  separating  the  slough  from  the 
healthy  tissues ;  the  fissure  continues  to  deep- 
en until  the  entire  cancer  comes  away,  leaving 
a  healthy  cuplike  depression,  varying  in  size 
and  depth  according  to  the  mass  removed. 
Healthy  granulation  will  now  commence,  and 
it  will  be  well  to  continue  the  poultices  for 
some  time ;  indeed,  it  often  happens  that  no 
other  application  need  be  used."  The  slough 
comes  away  in  from  one  to  three  weeks,  ac- 
cording to  its  thickness.  In  some  cases  it  is 
necessary  to  reapply  the  paste  two  or  three 
times  until  a  sufficient  depth  of  the  morbid 
tissue  has  been  destroyed,  but  no  fixed  rules 
can  be  laid  down.  It  must  be  left  to  individ- 
ual experience  and  judgment.  The  writer  has 
often  used  Marsden's  paste  according  to  the 
method  described,  and  can  testify  to  its  excel- 
lence as  a  caustic  in  cancerous  growths. 

Hebra  has  spoken  very  highly  of  the  value 
of  arsenical  caustics  in  lupus  vulgaris.  The 
ointment  above  mentioned  is  used,  together 
with  the  internal  administration  of  Fowler's 
solution.  It  usually  requires  three  or  four  ap- 
plications of  the  caustic  to  destroy  the  entire 
depth  of  the  lupous  tissue. 

Fowler's  solution  has  been  recommended  as 
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an  external  application  in  ncBOTis,  being  painted 
on  the  patch  every  two  or  three  days.  It  is 
said  to  cause  the  discoloration  to  disappear  in 
from  four  to  five  weeks.  Much  reliance  can 
not  be  placed  upon  it,  however. 

Lotions  and  ointments  containing  arsenic 
have  been  used  in  animal  parasitic  skin  dis- 
eases, such  as  scabies  and  pediculosis.  Other 
applications  are,  however,  less  dangerous  and 
probably  more  efficient. 

Arsenic  is,  next  to  the  alkaloids  of  cinchona 
bark,  the  most  trustworthy  remedy  in  malarial 
infection.  In  intermittent  fever  it  has  been 
used  with  a  success  only  short  of  that  obtained 
with  quinine.  According  to  Dr.  Phillips,  ar- 
senic is  especially  indicated  in  the  quartan 
type  of  fever  accompanied  by  marked  oedema 
and  prostration.  Some  practitioners  give  large 
doses,  up  to  30  or  40  drops,  of  Fowler's  solu- 
tion every  two  hours  until  four  or  five  doses 
have  been  taken  ;  but  this  practice  seems  too 
hazardous.  It  is  said,  however,  that  such 
large  doses  are  tolerated  only  while  the  fever 
lasts.  It  will  sometimes  arrest  the  paroxysms 
of  chills  and  fever  when  quinine  fails.  Sir 
Joseph  Payrer  says  that  "  in  cases  of  chronic 
■malarial  poisoning,  with  frequent  returns  of 
fever,  neuralgia,  and  other  indications  of  the 
chronic  action  of  malaria,"  he  has  seen  great 
benefit  from  the  continued  use  of  small  doses 
of  Fowler's  solution. 

In  malarial  cachexia  it  has  a  deserved  rep- 
utation. As  a  prophylactic  against  malarial 
infection,  arsenic  divides  first  honours  with  qui- 
nine. It  is  probable  that  the  drug  acts  as  a 
poison  to  the  malarial  organism. 

In  anmmia  arsenic  ranks  next  to  iron  as  a 
reconstructive  agent.  While  its  effect  is  not 
very  marked  in  chlorosis,  it  is  probably  the 
best  remedy  at  our  command  in  progressive 
pernicious  ancemia. 

In  the  an£emia  of  secondary  syphilis  and  the 
wasting  diseases  of  the  puerperal  period  it  often 
renders  good  service. 

Dr.  Osier  regards  arsenic,  given  in  large 
doses,  as  the  best  remedy  in  leuccemia. 

Arsenic  has  long  held  a  prominent  place  as 
a  remedy  in  chronic  rheumatism  and  rheumatic 
gout.  In  the  latter  affection  it  is  sometimes 
used  with  good  effect  in  the  form  of  baths. 

Diabetes  has  been  favourably  influenced  and 
often  cured  by  arsenic.  In  this  disease  the  so- 
lution of  the  bromide  has  been  given  by  Dr. 
Clemens,  of  Frankfort,  who  extols  the  remedy 
highly.  This  is  given  in  doses  of  from  1  to  5 
drops  in  some  aerated  water.  The  bromide  of 
arsenic  may  also  be  given  in  doses  of  -jV  of  a 
grain,  but  sometimes  proves  irritant  to  the 
stomach. 

Arsenic  is  one  of  the  best  medicinal  agents 
at  our  command  in  various  neuroses.  In 
chorea  it  may  almost  be  regarded  as  a  specific. 
It  should  be  given  in  doses  of  5  minims  of 
Fowler's  solution,  gradually  increased.  Chil- 
dren bear  the  medicine  extremely  well,  and 
doses  of  15  drops  three  times  a  day  can  often  be 
given  to  them.  Osier  says  he  has  frequently 
given  35  drops  of  Fowler's  solution  three  times 
a  day.  The  best  effects  are  obtained  when 
the  full  physiological  action  becomes  manifest. 
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In  older  children  and  in  adults  it  may  be  given 
by  hypodermic  injection. 

The  value  of  arsenic  in  neuralgia  is  estab- 
lished. Not  only  in  cases  ol  periodic  neural- 
gia, in  which  it  is  almost  uniformly  successful, 
but  also  in  chronic  idiopathic  neuralgias  the 
remedy  is  an  extremely  valuable  one.  It  is 
perhaps  more  frequently  useful  in  the  facial 
form,  but  the  various  visceral  neuralgise — gas- 
tric, hepatic,  ovarian,  and  uterine — are  also  of- 
ten relieved  or  permanently  cured  by  this  drug. 

Certain  cardiac  and  gastric  neuroses  are 
favourably  influenced  by  arsenic.  Dr.  Balfour 
advises  it  in  all  forms  of  weah  heart  accompa- 
nied by  pain,  and  the  late  Dr.  Hilton  Fagge 
recommended  it  especially  in  the  angina-like 
pain  present  in  aortic  regurgitation.  Dr. 
Anstie  found  it  to  materially  reduce  the  pain 
of  angina  pectoris.  In  cardiac  dyspnoea,  pal- 
pitatiofi,  and  intermitteney  of  the  pulse  Dr. 
Phillips  has  found  it  very  useful.  Neurotic 
asthma  also  may  be  relieved  by  arsenic.  Dr. 
Leared  recommends  for  this  the  smoking  of 
paper  cigarettes  containing  arsenic  and  nitre. 

Among  the  gastric  neuroses  especially  amen- 
able to  arsenic  are  the  morning  vomiting  of 
drunkards  and  the  vomiting  of  pregnancy.  In 
both  these  conditions  drop  doses  of  Fowler's 
solution,  before  meals,  often  prove  effectual. 
In  gastrodynia  the  effect  is  often  marked.  In 
gastralgia,  arsenic,  according  to  Sir  Clifford 
AUbutt,  "  takes  by  far  the  chief  place ;  indeed, 
it  is  hard  to  say  how  gastralgia  was  cured 
before  the  time  of  its  introduction  by  Dr. 
Leared." 

In  regurgitation  of  food  unaccompanied  by 
nausea,  and  in  a  form  of  diarrhcea,  probably 
neurotic,  where  a  loose  motion  occurs  soon  after 
food  is  taken,  arsenic  is  of  service.  In  some 
disorders  of  the  digestive  organs  not  nervous 
in  origin  arsenic  has  been  found  useful.  Thus  in 
chronic  gastric  catarrh,  in  dysentery,  and  even 
in  ulcer  of  the  stomach,  it  has  been  used  with 
success.  Dr.  Ringer  professes  to  have  given 
relief  by  its  use  in  gastric  ulcer  after  failure 
of  the  commonly  used  remedies. 

A.  Eulenburg  has  used  arsenic  with  success 
to  relieve  the  tremor  of  certain  central  nerv- 
ous lesions,  such  as  multiple  sclerosis. 

Many  French  physicians  have  alleged  for  ar- 
senic a  curative  action  in  the  early  stages  of 
pulmonary  phthisis.  Unfortunately,  more  ex- 
tended experience  with  the  remedy  does  not 
bear  out  the  statements  of  its  advocates.  There 
can  be  little  doubt,  however,  that  under  the  use 
of  arsenic  the  general  nutrition  is  often  im- 
proved, the  congestion  and  secretion  of  the 
bronchial  mucous  membrane  are  lessened,  the 
cough  is  allayed,  and  the  dyspnoea  is  relieved. 
It  is  probable  also  that  in  not  a  few  cases,  with 
the  improvement  of  nutrition  the  tubercular 
process  has  been  arrested,  and  thus  the  patient 
cured.  In  no  other  way  can  the  many  favoura- 
ble reports  of  its  effective  use  in  this  disease 
be  explained. 

In  coryza,  hay  asthma,  pulmonary  emphyse- 
ma, and  chronic  bronchitis  arsenic  has  also 
been  used  with  good  effect. 

In  certain  disorders  of  the  reproductive  or- 
gans of  women  arsenic  has  a  deservedly  high 


reputation.  Dr.  Robert  Barnes  speaks  of  its 
value  in  chronic  vaginal  leucorrhcea  with  gen- 
eral weakness  and  relaxation,  and  other  prac- 
titioners have  found  it  especially  useful  in 
uterine  congestion  and  amenorrhoea.  Dr.  Tilt 
is  very  enthusiastic  in  regard  to  its  use  in  uter- 
ine disorders  and  writes  that  he  has  given  it 
with  good  results  in  cases  of  chronic  uterine 
inflammation  with  marked  tendency  to  re- 
lapses. 

It  is  also  recommended  in  pelvic  peritonitis, 
chronic  oophoritis,  and  menorrhagia.  "  Arse- 
nic has  brought  back  too  frequent  menstruation 
to  its  right  time  and  cured  dysmenorrhoea ;  it 
seems  to  restrain  congestion  of  the  sexual  or- 
gans, and  should  be  thought  of  in  chronic  dis- 
eases of  menstruation  "  (Tilt). 

Dr.  Phillips  has  given  arsenic  with  success  in 
hemorrhoids,  both  external  and  internal.  In 
incipient  cirrhosis  of  the  liver  and  certain 
forms  of  intestinal  indigestion  it  has  been 
found  useful.  Dr.  Brunton  cured  a  case  of 
albuminuria  due  to  imperfect  digestion  of  al- 
bumin. It  has  also  been  used  with  asserted 
success  in  cystic  goitre. 

Probably  the  most  startling  statement  made 
for  arsenic  is  that  it  will  cure  snake  bite.  Dr. 
Phillips  says :  "  Mr.  Ireland  used  two-drachm 
doses  of  liquor  arsenicalis  with  ten  minims  of 
tincture  of  opium  every  half  hour  for  four  suc- 
cessive hours  in  five  cases,  and  all  of  them 
recovered,  although  other  patients  died  from 
similar  bites." 

[Fowler's  solution  is  the  liquor  potassii  arse- 
nitis  of  the  U.  S.  Ph.,  the  liquor  arsenicalis 
(formerly  liquor  potassce  arsenitis)  of  the  Br. 
Ph.,  the  liquor  kalii  arsenicosi  of  the  Ger.  Ph., 
the  arsenis  potassicus  aqua  solutus  {solute 
d'arsenite  de  potasse)  of  the  Fr.  Cod.  The 
processes  given  in  all  these  pharmacopoeias 
are  practically  identical,  and  each  of  the  prod- 
ucts contains  1  per  cent,  of  arsenous  acid  in 
the  form  of  potassium  arsenite.  A  1-per-oent. 
solution  of  arsenous  acid,  the  liquor  acidi  arse- 
nosi  of  the  U.  S.  Ph.,  the  liquor  arsenici  hydro- 
chloricus  of  the  Br.  Ph.,  with  the  addition  of 
5  per  cent,  of  diluted  hydrochloric  acid,  has 
the  same  medicinal  uses  as  Fowler's  solution. 

Pearson's  solution  is  a  solution  of  sodium 
arsenate,  the  liquor  sodii  arsenatis  of  the  U. 
S.  Ph.,  the  liquor  sodii  arseniatis  of  the  Br. 
Ph.,  the  arsenias  sodicus  aqua  solutus  {solute 
d'arseniate  de  soude,  solution  arsenicale  de 
Pearson)  of  the  Pr.  Cod.  The  American  and 
the  British  preparations  are  each  a  1-per-cent. 
solution  of  the  anhydrous  arsenate ;  the  French 
preparation  is  a  l-to-600  solution  of  the  crys- 
tallized salt.  Pearson's  solution  is  used  for 
the  same  purposes  as  Fowler's  and  in  like  doses. 

Donovan's  solution  is  a  solution  of  about  1 
per  cent,  each  of  arsenic  iodide  and  red  mer- 
cury iodide,  the  liquor  arseni  et  hydrargyri 
iodidi  of  the  U.  S.  Ph.,  the  liquor  arsenii  et 
hydrargyri  iodidi  of  the  Br.  Ph.  The  dose  is 
from  3  to  5  drops,  to  be  well  diluted  and  taken 
after  eating. 

Boudin's  solution,  the  ncidum  arseniosum 
aqua  solutum  {solute  d'aeide  arsinieux,  liqueur 
de  Boudin)  of  the  Pr.  Cod.,  is  a  l-to-1,000  so- 
lution of  arsenous  acid.]— George  H.Roh£. 
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ARTEMISIA.— Several  species  of  this  ge- 
nus of  senecionideous  plants  are  or  have  been 
used  in  medicine.  Artemisia  Ahrotanum,  Ar- 
temisia  arOorescens,  and  Artemisia  pontica  are 
similar  in  their  medicinal  properties  to  Artemi- 
sia Absinthium  (see  Absinthium).  Artemisia 
frigida,  indigenous  to  the  northwestern  United 
States,  has  been  used  to  some  extent  as  a 
substitute  for  quinine  and  as  an  anthelmin- 
thic.  It  is  known  also  as  sierra  salvia.  The 
unexpanded  flower-heads  oi  Artemisia  mari- 
iima,  variety  Steehmannia,  constitute  Levant 
wormseed  (see  Santonica).  Artemisia  chinen- 
sis  and  Artemisia  indica  are  stomachic,  anti- 
spasmodic, and  tonic.  They  are  also  reputed 
to  be  emmenagogue  and  are  said  to  be  used  in 
the  preparation  of  moxa. 

ASAFCETIDA  is  a  gum-resin  obtained  from 
the  roots  of  Ferula  Narthex  and  Ferula  Scoro- 
dosma,  indigenous  to  central  Asia,  where  it  is 
extensively  used  as  a  condiment  in  much  the 
same  manner  as  garlic  is.  It  possesses  a  most 
offensive  odour,  which  constitutes  a  serious 
drawback  to  its  employment,  due  to  a  consid- 
erable amount  of  an  essential  oil  which  contains 
a  number  of  sulphur  and  phosphorus  com- 
pounds. Whether  asafoetida  is  taken  by  the 
mouth  or  in  an  enema,  this  odoriferous  prin- 
ciple enters  the  blood  and  soon  is  very  notice- 
able in  the  breath  and  perspiration.  Asafoetida 
is  excreted  principally  by  the  kidneys,  and, 
while  as  a  rule  the  quantity  of  the  urine  is  not 
increased,  it  is  rendered  very  irritating,  and 
tliis  is  probably  the  cause  of  the  repute  of  the 
drug  as  an  aphrodisiac  in  the  countries  where 
it  is  produced.  In  over-doses  it  may  cause 
nausea,  vomiting,  and  diarrhcsa,  but  alarming 
symptoms  rarely  ensue.  In  less  than  medicinal 
doses  it  disturbs  the  digestion  and  gives  rise  to 
alliaceous  eructations  and  tympanites.  When 
given  in  doses  of  from  10  to  30  grains,  it  in- 
creases the  flow  of  the  saliva,  the  secretions  of 
the  gastric  and  intestinal  mucous  membranes, 
and  those  of  the  liver  and  pancreas.  It  is 
slightly  laxative,  increases  the  peristaltic  ac- 
tion of  the  intestines,  expels  flatus,  and  pro- 
motes digestion,  but  in  nearly  every  instance 
causes  the  most  offensive  eructations  and  flatus. 
The  action  of  the  heart  is  strengthened  and  a 
mild  stimulant  effect  upon  the  brain  is  ob- 
servable, which  in  some  cases  resembles  intox- 
ication in  which  exhilaration  predominates. 
Its  active  principle,  the  oil,  is  a  slight  local 
stimulant  and,  being  excreted  by  the  pulmonary 
mucous  membrane,  is  ranked  as  a  stimulat- 
ing expectorant.  As  a  rule,  few  of  the  physi- 
ological effects  of  this  drug  are  noticed  when 
it  is  given  to  persons  in  health,  and  in  disease 
there  is  a  very  great  difference  in  the  suscepti- 
bility of  individuals  to  its  influence.  For  cer- 
tain purposes  there  is  no  remedy  which  can  be 
substituted  for  it  with  as  good  results,  but  un- 
fortunately its  employment  is  debarred  in 
many  instances  on  account  of  the  ofEensive 
properties  just  mentioned. 

In  hysterical  attacks,  using  the  word  in  its 
popular  significance,  and  hypochondriacal  af- 
fections its  use  is  followed  by  the  happiest 
results;  its  stimulant  efEeot  upon  the  brain 


produces  such  a  feeling  of  well-being  and  con- 
tentment that  the  morbid  depression  speedily 
vanishes  and  the  will-power  is  sufficient  to  re- 
strain the  patients  from  the  outbreaks  of  weep- 
ing, laughter,  etc.,  so  common  in  such  cases. 
Also,  by  its  action  upon  the  functions  of  the 
alimentary  canal,  it  removes  the  indigestion, 
constipation,  and  flatulence  which  so  often  are 
at  the  bottom  of  the  mental  symptoms.  In 
the  flatulence  of  these  cases  it  is  more  clearly 
indicated  than  any  other  drug,  and  is  best 
administered  in  an  enema.  The  flatulence  of 
children,  unaccompanied  by  constipation  or 
diarrhoea,  is  as  a  rule  quickly  relieved  by  small 
doses  given  by  the  mouth  rather  than  in  an 
enema,  as  children  rarely  retain  enemata  long 
enough  for  absorption  to  take  place.  In  the 
tympanites  of  typhoid  fever  asafoetida  enemata 
expel  the  flatus  and  exercise  a  mild  stimulant 
efEeot  which  is  often  very  desirable.  The  form 
of  flatulence  accompanied  by  constipation  in 
the  aged  and  feeble  is  usually  overcome  by  it, 
but  it  is  better  to  combine  with  it  a  purgative, 
particularly  aloes.  Such  a  combination  is  the 
compound  asafoetida  pill.  Like  a  number  of 
other  bodies  of  a  strong  and  ofEensive  odour, 
asafoetida  is  reputed  to  have  anthelminthic 
properties,  but  they  are  not  sufficiently  well 
marked  to  make  it  of  any  decided  value  in  that 
direction.  In  the  chorea  of  young  girls,  at 
about  the  age  of  puberty,  which  is  associated 
with  or  dependent  upon  delayed  or  irregular 
menstruation,  it  is  often  valuable,  but  in  the 
ordinary  forms  it  is  not  to  be  depended  upon. 
Having  slight  emmenagogu-e  properties,  it  is 
a  valuable  addition  to  aloetic  purges  when 
such  are  indicated. 

After  the  acute  stage  of  whooping-cough  has 
subsided  it  is  often  of  benefit  in  diminishing 
the  violence  of  the  paroxysms,  especially  in 
cases  in  which  there  is  more  or  less  oppres- 
sion of  the  breathing  during  the  intervals 
between  the  attacks  of  coughing.  In  the 
sympathetic  cough  which  sometimes  occurs 
in  those  who  are  in  contact  with  whooping- 
cough  patients  it  is  generally  serviceable,  par- 
ticularly when  combined  with  ammonia,  as 
in  the  fetid  spirit  of  ammonia.  As  a  stimu- 
lating expectorant  it  has  been  used  with 
considerable  success  in  chronic  and  subacute 
laryngeal  and  bronchial  affections,  more  par- 
ticularly where  a  spasmodic  element  exists. 
Formerly  it  was  used  extensively  in  the  treat- 
ment of  asthma,  but  it  is  scarcely  valuable 
enough  in  that  condition  to  be  recommended 
except  when  the  more  approved  remedies  have 
failed. 

[To  prevent  threatening  abortion  and  to  over- 
come "  habitual  abortion,"  asafoetida  has  been 
recommended  in  Italy,  and  Warman  (Therap. 
Mntsh.,  Jan.,  1895 ;  Brit.  Med.  Jour.,  Mar.  2, 
1895)  has  lately  reported  very  favourable  results 
from  its  use  for  these  purposes.  At  first,  3 
grains,  in  pills,  are  given  daily,  and  the  amount 
is  gradually  increased  until  15  grains  a  day  are 
taken ;  but  in  urgent  cases  of  threatening 
abortion  an  enema  containing  the  tincture  is 
preferred.] 

The  gum  may  be  given  in  doses  up  to  30 
grains,  but  it  is  not  a  desirable  form  in  which 
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to  employ  the  drug.  The  emulsions  and  tinc- 
tures are  less  disagreeable  to  take  and  prompter 
in  action.  For  enemata,  either  the  emulsion 
or  the  tincture,  diluted  with  the  desired  amount 
of  water,  is  most  commonly  used.  The  pills, 
except  when  combined  with  a  cathartic,  are 
open  to  the  same  objections  as  the  gum.  The 
emulsion  (emulsum  asafmtidm)  of  the  U.  S. 
Ph.  contains  1  part  of  the  drug  in  25  parts  of 
water,  and  may  be  given  in  doses  of  from  1  to  2 
tablespoonfuls.  The  pills  (pilulo!.  asafmtidm) 
contain  each  about  3  grains.  The  pills  of  aloes 
and  asafoetida  ipilulm  aloes  et  asafmtidm)  are 
made  of  equal  parts  of  those  drugs  and  of  soap, 
each  pill  containing  2  grains  of  aloes  and  of 
asafoetida.  The  tincture  {tinctura  asafmtidm) 
contains  1  of  asafoetida  in  5  of  alcohol,  and 
may  be  given  in  doses  up  to  a  fluidrachm. 
The  Br.  Ph.  orders  a  pill  of  aloes  and  asafoetida 
(piliila  aloes  et  asafmtidm)  of  the  same  strength 
as  those  of  the  U.  8.  Ph. ;  an  enema  asafmtidm, 
containing  30  grains  of  the  drug  in  4  fl.  oz.  of 
water;  a  tincture  (tinctura  asafmtidm)  of  es- 
sentially the  same  strength  as  that  already  de- 
scribed; a  compound  assetoetida  pill  (pilula 
asafmtidm  composita)  which  contains  equal 
parts  of  the  asafcetida,  galbanum,  and  myrrh, 
and  is  given  in  doses  of  from  5  to  10  grains; 
and  the  fetid  spirit  of  ammonia  (spiritus  am- 
monim  fmtidus),  each  drachm  of  which  con- 
tains about  10  grains  of  asafoetida.  The  Fr. 
Cod.  gives  a  simple  and  an  ethereal  tinc- 
ture, of  practically  the  same  strength  as  the 
U.  S.  and  Br.  preparations. 

Russell  H.  Netins. 

ASAFKOIi  is  a  crystalline  compound  of 
calcium  with  the  alpha-monosulphonate  of  beta- 
naphthol.  It  is  neutral  and  unirritating,  readily 
soluble  in  water  and  in  alcohol.  It  is  anti- 
iDyretic,  antiseptic,  analgetic,  and  diuretic.  It 
has  been  used  very  successfully  in  influenza 
and  pneumonia  as  an  antipyretic  which  does 
not  seem  to  depress  the  heart's  action.  It 
has  also  been  employed  in  the  same  way,  and 
with  fair  results,  in  typhoid  fever  and  other 
acute  febrile  diseases.  Dr.  Cerna  states  that 
when  these  fevers  are  accompanied  by  albumi- 
nuria the  use  of  asaprol  is  shortly  followed  by 
the  subsidence  of  that  symptom.  In  the  treat- 
ment of  rheumatism  its  use  seems  safer  than 
that  of  the  salicylates,  but  not  quite  so  efficient. 
Used  as  an  analgetic,  asaprol  has  given  good 
results  in  various  forms  of  neuralgia  and  in 
rheumatism.  Its  employment  as  an  internal 
antiseptic  seems  to  be  of  Value  in  the  treatment 
of  fermentative  dyspepsia  and  of  boils.  It  has 
also  proved  palliative  in  attacks  of  asthma. 
Asaprol  may  be  given  in  substance  or  in  solu- 
tion. The  dose  is  from  15  to  60  grains.  For 
antiseptic  gargles  and  rectal,  vaginal,  and  ure- 
thral injections  Dr.  Cerna  mentions  solutions 
varying  from  2  to  5  per  cent,  in  strength. 

ASARXJSC. — A  genus  of  aristolochiaoeous 
plants.  Asarum  canadense  and  Asarum  ari- 
folium,  wild  ginger  and  Canada  snakeroot,  fur- 
nished the  radix  asan  formerly  official  in  the 
U.  S.  Ph.  It  appears  to  be  almost  inert.  Asa- 
rum europmum  is  still  official  in  the  Fr.  Cod. 
The  root  and  leaves,  dried  and  powdered,  are 


emetic  and  cathartic  in  doses  of  from  30  to  60 
grains. 

ASCLEPIAS  CTJRASSAVICA.  —  This 
tropical  shrub  has  been  put  to  various  uses  in 
medicine.  The  Juice  is  a  violent  emetic  and 
cathartic  in  doses  of  from  3  to  9  drops,  and  has 
been  used  as  an  anthelminthic.  The  leaves  are 
reputed  to  be  hsemostatic  and  antlblennor- 
rhagic.  Great  caution  is  to  be  observed  in  the 
use  of  any  form  of  the  drug. 

ASCLEPIAS  GIGANTEA— See  Calo- 

TROPIS. 

ASCLEPIAS  TTTBEROSA,  pleurisy-root, 
is  an  indigenous  plant  the  root  of  which  is  the 
asclepias  of  the  U.  S.  Ph.  Its  therapeutic  value 
lies  chiefly  in  its  power  to  produce  diaphoresis 
as  well  as  the  moderate  effect  it  has  as  an  expec- 
torant. Both  these  actions  are  associated  with 
a  considerable  depression  of  the  heart's  action 
and  weakening  of  the  circulation.  A  slight 
diuretic  power  is  also  attributed  to  asclepias. 
In  large  doses  it  acts  as  a  gastric  and  intestinal 
irritant,  producing  vomiting  and  diarrhoea. 

The  drug  is  one  which  now  finds  but  little 
employment,  and  so  little  esteem  is  it  held  in 
that  most  treatises  on  materia  medica  fail  to 
give  it  consideration.  In  fact,  it  presents  no 
particular  advantage  over  other  drugs  of  its 
class,  and  is  relatively  inactive.  In  simple 
febricula  its  diaphoretic  action  is  of  some 
value  at  times,  and  in  "  colds,"  especially  those 
marked  by  catarrh  of  the  respiratory  tract,  by 
acting  both  as  a  diaphoretic  and  as  a  depress- 
ing expectorant  it  will  often  relieve  the  symp- 
toms considerably. 

In  the  acute  exanthemata  its  action  upon  the 
skin  has  appeared  to  "bring  out  the  eruption," 
while  from  its  diaphoretic  action  it  is  slightly 
antipyretic.  The  action  of  asclepias  is  en- 
hanced by  its  administration  in  fluid  form; 
and  while  the  fluid  extract  is  the  more  elegant 
preparation,  an  unofficial  infusion  (1  oz.  to  1 
pmt)  is  rather  -more  effective.  Thus  prepared, 
asclepias  is  used  somewhat  In  the  Southern 
United  States  as  a  household  remedy.  Of  this 
infusion  the  dose  is  from  1  to  2  fl.  oz.  The 
dose  of  asclepias  in  powder  is  from  20  to  40 
grains ;  that  of  the  fluid  extract,  exfractum  as- 
clepiadis  fluidum  (TJ.  S.  Ph.),  is  from  15  to  30 
minims.— Henry  A.  Griffin. 
ASEPSIN.— See  Antisepsin. 
:^SEPTOL,  orthophenolsulphonie  acid, 
CeHiOHCSO.OH)^,  is  a  reddish,  oily  liquid 
smelling  feebly  of  carbolic  acid.  It  is  readily 
soluble  in  water,  and  to  that  fact  it  doubtless 
owes  any  superiority  it  may  have  over  carbolic 
acid  as  an  antiseptic.  It  may  be  given  inter- 
nally in  doses  somewhat  larger  than  those  of 
carbolic  acid. 

n  n^x?^^"^®.^^  '^  *  crystalline  principle, 
^^lUeiNaUs  x  HjO.found  in  Asparagus  offici7ialis 
and  m  several  other  plants.  It  has  been  used  as 
a  diuretic  to  the  extent  of  from  J  of  a  grain  to 
2  grains  daily,  in  divided  doses.  According  to 
Cerna,  a  mercurial  compound  called  asparagin 
hydrargyrate  has  recentlv  been  used,  with  al- 
leged excellent  results,inthe  treatmentof  svpAi- 
hs,  in  hypodermic  injections  of  ^  of  a  grain. 
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ASPARAGUS.— This  vegetable  has  been 
credited  with  acting  as  a  diuretic,  but,  as  Dr. 
Samuel  Wilks  tias  remarked  (Lancet,  April  28, 
1894),  probably  without  good  reason. 

ASPARAMIDE.— See  Aspaeagin. 

ASPIDITJM  (U.  S.  Ph.),  JiMx  mas  (Br.  Ph.), 
filix  (Ger.  Ph.). — Under  these  names  may  be 
grouped  the  rhizomes  of  Aspidium  Filix  mas 
and  of  Aspidium  marginale.  The  male  fern 
has  long  and  with  great  justice  been  regarded 
as  one  of  the  most  effective  and  perhaps  the 
best  taeniacide  of  which  we  have  knowledge. 
The  only  drawbacks  to  its  use  are  the  size  of 
the  dose  required  and  its  nauseating  effects. 
It  is  reputed  to  be  more  effective  against  the 
unarmed  variety  of  tapeworm  than  against  the 
armed,  but  if  the  proper  precautions  (cf.  An- 
THELMiNTHics)  are  observed  it  is  as  effectual 
in  the  one  case  as  in  the  other. 

Either  the  powdered  rhizome  or  its  oleo-resin, 
preferably  the  latter,  may  be  used.  The  dose 
of  the  former  is  from  30  to  90  grains,  and  that 
of  the  latter  from  i-  to  1  fluidrachm,  accord- 
ing to  the  age  of  the  patient,  repeated  two 
or  three  times  at  intervals  of  an  hour.  The 
oleo-resin  must  be  given  in  capsules,  on  account 
of  its  nauseous  taste.  These  capsules  are  put 
up  by  all  the  large  drug  houses,  and  if  a  reli- 
able brand  is  selected  are  entirely  satisfactory. 

The  last  dose  is  to  be  followed  in  the  course 
of  an  hour  by  a  cathartic  unless  a  spontane- 
ous action  of  the  bowels  has  occurred  bringing 
away  the  entire  worm. 

If  an  attempt  with  this  remedy  fails  of  suc- 
cess it  is  probably  better  to  try  one  of  the  other 
tseniacides,  as  many  patients  seem  to  be  en- 
tirely unable  to  retain  it,  no  matter  what  pre- 
cautions have  been  adopted.  For  the  treatment 
preparatory  to  the  use  of  this  remedy,  see  An- 

THELMINTHICS. 

Aspidium  rigidum,  which  is  a  native  of  the 
Pacific  slope,  is  used  for  the  same  purposes  as 
the  varieties  above  mentioned. 

Excessive  doses,  as  little  as  6  drachms  in  one 
case,  have  been  followed  by  alarming  symptoms 
and  by  death  in  a  few  cases.  The  drug  causes 
emeto-catharsis,  vertigo,  headache,  cyanosis, 
maniacal  excitement,  convulsions,  and  coma. 
Stimulants  and  nerve  sedatives  are  the  proper 
remedies  if  these  complications  should  occur. 
As  castor  oil  is  said  to  increase  the  rapidity 
with  which  the  active  poisonous  principle  of 
this  drug  is  absorbed,  it  is  wise  to  avoid  its 
simultaneous  use.  The  oleo-resin,  oleo-resina 
aspidii  (IT.  S.  Ph.),  is  essentially  the  same  as  the 
extract,  extractum  filicis  liquidum  (Br.  Ph.), 
extractum  filicis  (Ger.  Ph.),  which  is  an  oily 
ethereal  extract. — Russell  H.  Nevins. 

ASPIDOSAMINE,  ASPIDOSPEE.MA, 
ASPIDOSPEBMATINE,  ASPIDOSPER- 
MINE. — See  under  Quebracho. 

ASPIBATION',  in  the  therapeutical  sense, 
is  the  removal  of  a  liquid  or  gas  from  some  part 
of  the  body  by  means  of  suction  with  an  aspi- 
rator, a  hypodermic  syringe,  or  an  exploring 
syringe,  in  such  a  manner  as  to  prevent  the  in- 
gress of  air.  Attention  was  directed  to  this 
procedure  by  a  paper  by  Dr.  G.  Dieulafoy,  pub- 
lished in  the  Gazette  hebdomadaire  de  mede- 


cine  et  de  chirurgie  for  November  5,  1869,  in 
which  he  described  under  the  term  "subcu- 
taneous aspirator  "  an  instrument  that  resem- 
bles the  well-known  exploring  syringe  of  the 
present  day.  He  proposed  that  this  instrument 
should  be  employed  as  a  means  both  of  diag- 
nosis and  of  treatment  in  deep  abscesses,  cysts, 
or  other  serous  or  purulent  collections,  and  to 
remove  gas  from  the  intestine.  In  1851  Dr. 
Henry  I.  Bowditch  read  a  paper  before  the 
Boston  Society  for  Medical  Observation,  in 
which  he  referred  to  the  removal  of  pleuritic 
effusions  by  pneumatic  suction,  and  described 
a  method  that  had  been  employed  by  Dr.  Mor- 
rill Wyman,  of  Cambridge,  Mass.,  which  was 
simpler,  less  dangerous,  and  more  effectual 
than  paracentesis.  In  this  paper  Dr.  Bowditch 
gives  his  reasons  for  objecting  to  paracentesis 
by  incision,  and  he  states  that  Dr.  Wyman 
used  the  smallest  kind  of  exploring  trocar  and 
cannula,  the  calibre  of  the  latter  being  about 
that  of  a  large-sized  aspirating  needle.  One 
extremity  of  a  non-collapsible  gum-elastic  tube 
was  attached  to  the  cannula  by  means  of  a 
screw,  and  the  other  extremity  was  screwed  to 
the  nozzle  of  a  brass  suction  pump.  The  pump 
was  so  arranged  that  after  the  piston  was  with- 
drawn and  the  barrel  filled,  a  simple  turn  of  a 
cone  forming  the  nozzle  enabled  the  contents 
of  the  syringe  to  be  discharged  through  a  lat- 
eral aperture  and  the  pleural  effusion  could 
thus  be  removed  without  withdrawing  the  in- 
strument. 

A  number  of  instruments  have  been  invented 
for  the  purpose  of  aspirating.  Indeed,  before 
the  publication  of  Dieulaf oy's  paper  the  suction 
trocar  was  an  instrument  that  accomplished 
more  clumsily  what  Dieulafoy's  aspirator  is  in- 
tended to  do.  The  fundamental  feature  in  all 
these  instruments  is  a  receptacle  or  apparatus 
in  which  a  vacuum  may  be  created  and  main- 
tained, connected  by  a  rubber  tube  with  a  can- 
nula to  be  thrust  into  the  region  that  is  to  be 
explored.  A  hypodermic  syringe  makes  an 
excellent  aspirator  for  diagnostic  purposes,  but 
the  larger  needles  and  stopcocks  accompany- 
ing an  exploring  syringe  afford  a  wider  range 
of  usefulness,  because  a  liquid  too  dense  to  pass 
through  the  fine  hypodermic  needle  or  to  be 
withdrawn  by  the  slight  suction  it  produces 
will  usually  pass  readily  through  the  large  nee- 
dles of  the  exploring  syringe.  The  aspirator 
proper  is  applicable  to  all  cases  in  which  the 
removal  of  a  physiological  or  pathological  fluid 
is  desired.  The  needles  are  of  the  diameters 
i,  1,  li,  and  3  millimetres,  or  j^j,  jVj  ihi,  and  -jV 
of  an  inch  respectively. 

Before  using  an  aspirator  it  should  be  care- 
fully cleansed  by  washing  out  the  needles,  or  can- 
nulffi,  the  tube,  and  the  chamber  of  the  air-pump, 
if  the  instrument  is  one  in  which  the  liquid  is 
drawn  into  the  barrel,  by  using  first  ordinary 
hot  water,  then  a  solution  of  sodium  bicarbon- 
ate or  liquor  potassae,  then  again  hot  water ;  if 
the  barrel  is  of  glass,  care  must  be  exercised 
that  the  water  is  not  so  hot  as  to  break  it,  then 
the  chamber  may  be  filled  with  a  carbolized 
solution  and  the  instrument  allowed  to  lie  there- 
in for  some  hours  preceding  its  use.  It  is  a 
measure  of  safety  to  sterilize  the  needle  or  can- 
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nula  thoroughly,  because  if  a  septic  process  fol- 
lows the  introduction  of  the  aspirator  needle 
into  a  non-septic  effusion,  that  consequence  re- 
sults either  from  slovenly  cleansing  of  the 
needle  or  syringe  or  of  the  skin  over  the-  col- 
lection to  be  aspirated.  Boiling  the  needle  for 
a  few  minutes  in  a  test-tube  containing  a  solu- 
tion of  sodium  bicarbonate  or  liquor  potassse  is 
an  eiScacious  method  of  sterilization,  but  the 
needle  should  not  then  be  taken  out  of  the  tube 
by  unclean  fingers ;  it  is  better  to  allow  it  to 
remain  there  or  in  a  carbolized  solution  until 
the  preparations  have  been  completed  for  the 
operation  and  the  physician  is  prepared  to  in- 
troduce the  needle. 

The  apparatus  having  been  cleansed,  the  skin 
through  which  the  needle  is  to  be  introduced 
should  be  cleansed  with  soft  soap,  hot  water, 
and  ether,  as  is  customary  in  the  cleansing  of 
any  field  of  operation.  The  physician  then 
draws  the  skin  tense  over  the  region,  in  order 
that  its  subsequent  relaxation  may  make  a 
valve  covering  the  subcutaneous  needle-punc- 
ture. The  needle,  which  should  be  well  sharp- 
ened, is  pressed  in  with  a  screwing  motion,  no 
effort  being  made  to  change  its  course  after  it 
has  pierced  the  skin,  until  its  point  reaches 
the  locality  or  cavity  to  be  examined.  If  there 
is  no  flow  of  fluid  the  needle  should  be  with- 
drawn and  introduced  at  another  point ;  if  a 
syringe  is  employed,  and  it  is  thought  that  the 
fluid  does  not  flow  on  account  of  its  density, 
the  syringe  may  be  partly  filled  with  a  warm 
solution  of  carbolic  acid  (3'5  per  cent.)  or  a  ster- 
ile warm  normal  salt  solution,  and  after  the 
needle  is  inserted  the  fluid  should  be  injected 
slowly.  This  will  dissolve  any  thick  pus  in 
its  immediate  vicinity,  and  in  a  few  moments 
the  injected  fluid  may  be  withdrawn.  Its 
change  of  colour  will  indicate  the  presence  of 
pus. 

The  physician  should  not  press  or  squeeze 
the  affected  region,  because  this  will  not  in- 
crease the  flow  of  the  contained  fluid,  and  it 
may  cause  injury  to  the  internal  granulations. 
If  blood  comes  in  any  considerable  quantity  the 
aspiration  should  be  discontinued.  Should  the 
needle  become  choked  during  aspiration,  a  little 
of  the  fluid  should  be  forced  back  into  the  cav- 
ity, in  order  to  drive  out  the  occluding  clot 
from  the  cannula.  When  the  aspiration  (with 
the  irrigation,  if  it  is  performed)  is  completed 
the  needle  should  be  withdrawn  quickly,  the 
vacuum  being  maintained  so  that  no  fluid  may 
escape  from  the  needle  into  the  puncture  tract. 
The  injection  fluid  may,  when  irrigation  is  per- 
formed, be  a  source  of  infection,  many  such 
preparations  being  rich  in  bacteria  when  they 
come  from  the  pharmacists.  Such  solutions 
should  be  sterilized. 

Aspiration  has  been  employed  in  the  treat- 
ment of  chronic  hydrocephalus,  in  which  it  has 
supplanted  the  older  operation  of  paracentesis. 
The  finest  needle  should  be  employed,  and  it  is 
introduced  perpendicularly  through  the  ante- 
rior fontanelle,  after  shaving  and  disinfection 
of  the  scalp  of  that  region.  The  puncture  is 
made  on  one  side  of  the  median  line,  so  as  not 
to  injure  the  superior  longitudinal  sinus.  The 
liquid  should  be  withdrawn  slowly,  and,  as  a 


rule,  not  more  than  two  or  three  ounces  should 
be  removed  at  one  time.  If  the  fontanelle  is 
closed  the  fluid  may  be  removed  by  Dr.  W.  W. 
Keen's  method,  in  which  a  button  of  bone  half 
an  inch  across  is  removed  from  the  skull  at  a 
point  an  inch  and  a  quarter  behind  the  audi- 
tory meatus  and  at  the  same  distance  above 
Reid's  base  line.  This  line  is  an  imaginary 
straight  line  running  from  the  inferior  margin 
of  the  orbit  through  the  middle  of  the  external 
auditory  meatus.  The  aspirator  needle  is  di- 
rected towards  a  point  two  inches  and  a  half 
above  the  opposite  meatus  and  introduced  un- 
til the  diminution  of  resistance  shows  that  it 
has  entered  the  lateral  ventricle.  The  fluid  is 
slowly  withdrawn.  Dr.  Keen  has  practised 
permanent  drainage  by  the  introduction  of 
three  or  four  horsehairs  through  the  needle 
track,  but  there  is  less  risk  of  secondary  infec- 
tion if  there  is  no  permanent  drainage,  succes- 
sive tappings  being  performed  as  required. 

The  removal  of  the  cerebral  fluid  is  some- 
times followed  by  convulsions."  They  may  be 
checked  by  reversing  the  action  of  the  aspira- 
tor and  injecting  an  artificial  cerebro-spinal 
fluid  or  some  innocuous  sterilized  liquid.  In- 
deed, Dr.  Keen  recommends  irrigation  of  the 
cavity  with  a  boric-acid  solution,  or  tincture  of 
iodine  may  be  injected  cautiously  for  the  pur- 
pose of  causing  a  radical  cure.  The  latter 
method  has  caused  death. 

After  tapping,  the  skull  should  be  compressed 
by  passing  strips  of  diachylon  plaster  over 
the  head  from  front  to  back  and  diagonally 
from  side  to  side,  so  as  to  diminish  the  possi- 
bility of  reaccumulation.  In  every  detail  the 
operation  should  be  aseptic.  Aspiration  is 
much  more  likely  to  result  favourably  if  it  is 
performed  as  soon  as  the  hydrocephalic  condi- 
tion develops  than  if  it  is  postponed  until  the 
pressure  has  produced  structural  changes  in  the 
cerebral  tissue.  Quincke  has  proposed  tapping 
the  theca  of  the  spinal  cord  and  thus  draining 
the  ventricles  at  a  distance. 

In  spina  bifida  the  sac  may  be  aspirated  by 
introducing  the  needle  obliquely,  on  one  side, 
through  the  skin,  the  child  lying  on  its  side. 
Only  a  small  quantity  of  fluid  should  be  with- 
drawn at  first,  and  a  drachm  of  the  following 
mixture  is  to  be  injected  into  the  sac : 

B  Iodine 10  grains  ; 

Potassium  iodide  ...  60       " 
Glycerin 1  fl.  oz. 

The  child  should  be  kept  quiet  on  its  side 
after  the  injection  and  the  physician  should 
assure  himself  that  no  leakage  follows  the  punc- 
ture. The  injection  may  be  repeated  at  inter- 
vals of  a  week  or  ten  days. 

In  pleurisy  with  effusion,  if  the  fluid  pro- 
duces respiratory  or  circulatory  disturbances, 
immediate  aspiration  is  indicated;  also,  if 
the  efl:usion  is  complicated  with  pericarditis, 
valvular  heart  disease,  or  pneumonia,  the  fluid 
should  be  evacuated.  Neither  prostration  nor 
fever  is  a  oontra-indication  of  the  opera- 
tion. If  the  patient  is  strong  enough,  the 
sitting  posture  is  assumed,  the  hand  of  the 
affected  side  is  placed  on  the  opposite  shoul- 
der, and  the  needle,  after  preliminary  disinfec- 
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tion,  is  inserted  in  an  intercostal  space,  usually 
the  eighth  or  ninth,  either  just  below  the  lower 
angle  of  the  scapula  at  the  back,  or  laterally 
just  in  front  of  the  latissimus  dorsi  muscle. 
The  needle  is  introduced  in  an  upward  direc- 
tion so  as  to  avoid  puncturing  the  diaphragm 
and  the  possibility  of  injuring  the  liver  on  the 
right  side  or  the  spleen  on  the  left.  In  very 
nervous  patients  local  cocaine  anaesthesia  may 
be  produced  before  introducing  the  aspirator 
needle,  and  preliminary  stimulation  by  a  hy- 
podermic injection  of  a  solution  containing  ^ 
of  a  grain  of  strychnine,  rku  of  a  grain  of  atro- 
pine, and  i  of  a  grain  of  morphine  is  indicated 
in  feeble  adults,  because  fatal  shock  has  fol- 
lowed the  mere  introduction  of  the  aspirator 
needle. 

The  rules  originally  laid  down  by  Dieulafoy 
in  regard  to  the  scope  of  aspiration  in  em.pyema 
have  not  been  improved  upon.  He  advised  re- 
peated aspiration,  but  if  such  procedure,  with 
or  without  pleural  lavage,  failed  to  remedy  the 
condition,  he  advised  free  drainage  and  irriga- 
tion. If  the  empyema  is  of  tuberculous  origin, 
or  if  the  fluid  contains  large  quantities  of  clots, 
as  shown  by  the  frequent  clogging  of  the  nee- 
dle, aspiration  should  be  abandoned  and  a  rad- 
ical operation  performed. 

There  is  much  difference  of  opinion  regard- 
ing the  complete  evacuation  of  the  contained 
pleural  fluid,  and  of  the  utility  of  irrigation. 
These  morbid  conditions  without  doubt  cause 
self-intoxication,  and  there  is  often  a  very  nice 
balance  between  the  state  in  which  the  system 
resists  the  toxic  influence  and  that  in  which  it 
succumbs  to  it.  The  shook  of  even  so  slight  an 
operation  sufBces  to  disturb  the  equilibrium  and 
there  are  depression,  convulsions,  and  even 
death.  It  is  on  this  account  that  the  prelim- 
inary subcutaneous  injection  of  morphine,  atro- 
pine, and  strychnine  was  recommended  above. 
In  the  writer's  personal  experience  complete 
evacuation  of  the  fluid  has  not  been  productive 
of  harm,  and  with  the  precautions  indicated  he 
would  advise  this  course.  He  does  not  agree 
to  the  dictum  that  irrigation  is  unnecessary 
and  even  dangerous,  and  there  is  no  rationale 
that  will  support  the  idea  that  death  occurring 
during  pleural  irrigation  is  due  to  the  latter. 
Cleanliness  of  a  suppurating  pleural  cavity  is 
as  essential  as  cleanliness  in  any  other  region, 
and  the  use  of  Dieulafoy's  aspirator  or  some 
similar  instrument  should  be  followed  by  irri- 
gation with  a  5-per-oent.  boric-acid  solution  of 
a  temperature  of  from  100°  to  102°  P.,  or  of  a 
warm  solution  containing  2'5  per  cent,  of  creo- 
sote and  5  per  cent,  of  sodium  bicarbonate,  or 
even  of  a  normal  salt  solution. 

In  hcBmothorax  aspiration  should  be  era- 
ployed  to  remove  the  effused  blood,  especially 
if  it  produces  dyspnoea. 

In  hydrothorax  due  to  cardiac,  hepatic,  or 
renal  disease,  or  to  a  vaso-motor  paresis  aris- 
ing as  a  complication  in  the  final  stage  of  some 
acute  disease,  the  fluid  should  be  removed  by 
aspiration  and  the  pleural  cavity  irrigated. 

In  pneumothorax  in  which  there  is  consid- 
erable intrapleural  pressure,  with  consequent 
dyspnoea,  the  contained  air  may  be  evacuated 
by  an  aspirator. 


A  rare  condition  has  sometimes  followed  the 
removal  of  fluid  from  the  pleural  cavity,  in 
which  dyspncea  associated  with  a  pi'ofuse,  thin, 
frothy,  albuminous  sputum  terminates  fatally 
in  pulmonary  oedema. 

In  pericarditis  with  effusion  and  in  hydro- 
pericardium,  the  fluid  should  be  removed  by 
aspiration,  because  the  mechanical  pressure  it 
exercises  on  the  heart  may  cause  death,  and  it 
undoubtedly  enhances  the  likelihood  of  heart 
failure.  The  operation  should  be  undertaken 
before  exhaustion,  pulmonary  engorgement, 
and  degenerative  myocarditis  render  perma- 
nent relief  impossible.  In  tapping  the  peri- 
cardium the  needle  should  be  introduced  in 
the  flfth  intercostal  space,  from  2  to  2^  inches 
to  the  left  of  the  median  line  of  the  sternum. 
The  needle  is  passed  obliquely  upward  and  in- 
ward, and  the  pumping  should  begin  as  soon 
as  the  point  is  beneath  the  skin,  so  that  the 
flow  of  fluid  will  be  observed  as  soon  as  pene- 
tration of  the  pericardium  has  been  eflfeoted. 

In  suppurative  hepatitis  the  introduction  of 
the  aspirator  needle  will  establish  the  diagnosis, 
empty  the  abscess  cavity,  and  sometimes  result 
in  cure.  The  patient  should  be  anaesthetized, 
and  the  puncture  should  be  made  in  the  sev- 
enth right  intercostal  space,  in  the  axillary  line, 
the  needle  being  directed  towards  any  fender 
spots  below  the  costal  cartilages.  If  no  pus  is 
obtained  by  the  first  puncture,  withdraw  the 
needle  and  reintroduce  it.  Harley  and  others 
assert  that  the  needle  may  be  introduced  a 
score  of  times  without  causing  injury  to  the 
liver.  If,  of  course,  there  is  distinct  fluctua- 
tion over  the  anterior  surface  of  the  gland,  the 
needle  should  be  introduced  into  that  point. 
After  the  pus  has  been  withdrawn  it  is  well  to 
irrigate  the  abscess  cavity  with  a  5-per-cent. 
solution  of  sodium  biborate,  with  a  2'5-per-cent. 
carbolic-acid  solution,  or  with  a  norma]  salt 
solution,  of  a  temperature  of  from  100°  to  103° 
P.  After  irrigation  the  needle  should  be  quick- 
ly withdrawn,  the  external  cutaneous  puncture 
closed  with  iodoform-collodion,  the  abdomen 
tightly  bandaged  so  as  to  oppose  the  liver's 
capsule  and  the  abdominal  parietes,  and  the 
patient  kept  quiet.  Recovery  has  been  re- 
ported, following  this  method,  in  an  abscess 
containing  108  oz.  of  pus.  If  the  abscess  fills 
anew  it  may  be  aspirated  again,  and  ammo- 
nium benzoate  should  be  given  in  10-grain 
doses  every  two  hours,  for  its  local  action  on 
the  liver. 

Aspiration  may  be  employed  for  the  opera- 
tion of  hepatic  phlebotomy  recommended  by 
G.  Harley  as  a  remedial  measure  in  chronic 
congestive  hepatitis.  Prom  three  to  six  punc- 
tures are  made  into  the  liver  lobes,  and  some 
drops  of  blood  withdrawn.  Following  the 
puncturing  the  abdomen  is  tightly  bandaged. 

Hepatic  echinococcus  may  be  treated  by  as- 
piration and  injection  of  the  sac  with  tincture 
of  iodine  or  with  a  mild  warm  bichloride-of- 
mercury  solution  (1  to  2,500).  This  operation, 
like  all  others  with  the  aspirator,  should  be  ab- 
solutely aseptic.  Hydatids  affecting  other  or- 
gans may  be  treated  in  the  same  way. 

In  nephrydrosis  the  needle  may  be  intro- 
duced in  a  forward  and  vertical  direction,  at  a 
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point  just  below  and  anterior  to  the  last  rib,  or 
at  a  point  2-J-  inches  posterior  to  the  centre  of  a 
vertical  line  drawn  from  the  last  rib  to  the  an- 
terior superior  iliac  spine. 

In  intestinal  occlusion  in  which  there  is  gas- 
eous distention,  also  in  hernia  in  which  taxis 
has  failed  to  reduce  the  protrusion,  the  finest 
aspirator  needle  may  be  introduced  and  the 
gas  removed.  This  relieves  the  pain  caused  by 
the  distention,  and  in  hernia  it  diminishes  the 
bulk  of  the  swelling  and  favours  its  reduction. 

In  perityphlitic  abscess,  especially  that  form 
designated  as  iliac  phlegmon,  aspiration  is  of 
value  in  confirming  the  diagnosis,  and  the  nee- 
dle is  a  good  guide  for  the  surgeon's  knife. 

In  ascites  nothing  is  better  than  aspiration. 
The  largest  needle  is  smaller  than  the  ordi- 
nary small  trocar,  and  is  less  painful  to  intro- 
duce. The  patient's  bladder  should  always  be 
evacuated  before  aspiration  is  performed,  and 
the  operator  must  be  sure  that,  if  it  is  a  woman, 
she  is  not  pregnant.  The  patient  may  sit  on 
the  edge  of  the  bed,  or  sit  up  in  bed  and  be 
supported  by  a  nurse  or  by  pillows,  while  the 
fluid  is  being  removed.  This  operation  may 
be  repeated  as  often  as  necessary,  and  it  is  the 
writer's  practice  to  withdraw  as  much  fluid  as 
possible  and  to  bandage  the  abdomen  after  the 
operation  so  as  to  compensate  for  the  with- 
drawal of  the  fluid  pressure  on  the  intra-abdom- 
inal blood-vessels. 

In  cystic  tumors  of  the  ovary  or  of  the  broad 
ligaments  aspiration  is  not  considered  justifia- 
able  as  a  general  thing.  Its  use  is  recommended 
in  cases  in  which  there  is  some  acute  disease 
that  forbids  an  immediate  radical  operation, 
and  so  competent  an  observer  and  skilful  a 
surgeon  as  Dr.  T.  G.  Thomas  has  said  that  he 
was  in  the  habit  of  aspirating  the  sac  a  month 
or  so  before  ovariotomy  in  order  to  give  the 
patient  a  chance  to  improve  in  her  general 
health.  Cases  have  been  reported  of  cure  of 
cysts  of  the  broad  ligament  by  one  aspiration. 
Death  due  to  peritonitis  following  aspiration 
has  been  reported,  but  with  our  present  sur- 
gical knowledge  this  result  is  believed  to  be 
the  fault  of  the  operator  and  not  of  the  opera- 
tion. 

Retention  of  urine  due  to  stricture,  hypcr- 
trophied  prostate,  or  ruptured  urethra  is  quick- 
ly relieved  by  aspirating  the  bladder.  The 
needle  may  be  passed  through  the  skin,  just 
above  the  pubes,  and  directed  slightly  towards 
the  floor  of  the  pelvis,  the  vacuum  being  estab- 
lished as  soon  as  the  point  is  within  the  skin. 
Anaesthesia  is  rarely  required,  as  a  single  quick 
motion  results  in  penetrating  the  bladder.  An- 
other method  is  to  place  the  patient  in  the 
lithotomy  posture,  when  the  operator  intro- 
duces his  finger  into  the  rectum  and  feels  for 
the  trigonum  vesiccB,  and  then  passes  the  as- 
pirator needle  along  his  finger  into  the  bladder. 
There  is  less  risk  of  septic  infection  following 
the  suprapubic  than  the  rectal  method.  The 
operation  may  be  performed  twice  a  day  for 
several  successive  days. 

In  abscesses  the  pus  may  be  removed  and 
the  cavity  gently  washed  out  with  a  warm  sa- 
line, merourio-ohloride  (1  to  4,000),  or  carbo- 
lized  (2'5  per  cent.)  solution  by  means  of  the 


return  current,  and  finally  injected  with  an 
emulsion  of  1  part  of  iodoform  in  10  parts  of 
glycerin ;  the  last-named  solution  is  to  be  left 
in  the  abscess.  This  treatment  is  desirable  for 
abscesses  in  regions  where  free  incision  and 
packing  would  be  likely  to  leave  an  unsightly 
scar. 

Aspiration  may  be  employed  for  either  diag- 
nostic or  therapeutic  purposes  in  s,wy  fluctu- 
ating enlargements  of  joints.  Serum,  blood,  or 
pus  may  be  removed  quickly  and  safely  by  this 
method.  In  suppurative  or  serous  tubercular 
joint  swellings  aspiration  should  be  followed  by 
the  injection  of  a  5-per-cent.  emulsion  of  iodo- 
form in  oil  or  glycerin  or  by  the  injection  of 
a  solution  of  zinc  chloride,  10  to  30  grains  to 
the  ounce.  After  the  operation  the  patient 
should  be  kept  quiet  and  the  joint  immobil- 
ized.— Samuel  T.  Akmstronq. 

ASTERACANTHA  LONGIFOLIA,  or 

Hygrophila  spinosa,  is  an  East  Indian  acantha- 
ceous  plant.  The  root  is  said  to  be  a  powerful 
diuretic,  and  the  seeds  are  reputed  diuretic 
and  aphrodisiac.  A  decoction  of  1  part  of  the 
drug  in  10  parts  of  water  is  given  in  daily 
amounts  of  half  a  teacupful. 

ASTRINGENTS  are  agents  that  produce 
contraction  and  condensation  in  living  tissues, 
resulting  in  a  diminution  in  the  fiuids  of  the 
parts  acted  upon,  and  consequently  diminish 
or  stop  secretion,  exudation,  or  haemorrhage 
from  them.  The  name  astringent  is  one  which 
has  been  too  loosely  applied,  and  the  employ- 
ment of  such  terms  as  "  gastric  astringent " 
and  "  intestinal  astringent "  is  misleading  and 
incorrect,  since  an  astringent  is  an  astringent 
and  nothing  more,  whatever  its  chief  applica- 
tion may  be,  whether  it  acts  upon  the  stomach, 
the  intestine,  or  the  skin,  for  in  all  cases,  it  it 
truly  is  an  astringent,  its  methods  of  opera- 
tion are  the  same.  There  has  even  been  de- 
scribed a  class  of  "  vascular  astringents  "  whose 
action  is  said  to  be  to  produce  arterial  contrac- 
tion, but  when  this  class  is  seen  to  include 
digitalis  and  ergot  it  becomes  evident  that  we 
are  considering  drugs  in  no  way  entitled  to  be 
classed  as  astringents,  but  drugs  which  are 
vaso-oonstrictors.  The  word  astringent,  too, 
has  been  employed  as  a  class  name  for  those 
agents  which  act  to  produce  constipation,  and, 
though  indeed  astringents  do  constipate  by 
producing  a  diminution  of  intestinal  secretion, 
yet  this  is  but  one  of  their  actions,  and  it  is 
therefore  incorrect  to  give  to  a  part  the  name 
which  properly  belongs  to  the  whole.  Clinic- 
ally, this  employment  of  the  word  astringent 
as  a  synonym  for  constipating  is  so  common 
that  it  has  been  accepted  by  general  usage, 
but,  strictly  speaking,  this  application  of  the 
word  is  both  incorrect  and  inadmissible. 

It  was  formerly  thought  that  astringents 
owed  their  action  to  a  power  of  coagulating 
albumin  or  to  the  production  of  muscular 
contraction.  That  neither  of  these  explana- 
tions holds  good  is  proved,  as  noted  by 
Wood ;  the  former  is  shown  not  to  be  true  by 
the  fact  that  the  effect  of  astringents  is  not 
permanent,  and  the  latter  is  false  because  their 
action  is  also  seen  in  parts  which  contain  no 
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muscular  fibre.  Exactly  how  it  is,  then,  that 
astringents  produce  their  effect  we  cannot  as 
yet  say,  but  must  be  content  to  attribute  the 
action  to  a  property  inherent  in  the  tissues 
themselves  by  \irtue  of  which  they  thus  re- 
spond upon  contact  with  the  astringent  agent. 
The  coagulation  of  albumin  and  gelatin  by 
the  action  of  astringents  is,  of  course,  a  com- 
mon occurrence,  and  it  is  illustrated  in  dead 
tissues  by  the  process  of  preparing  hides  and 
skins  by  tanning.  Whether  it  is  a  similar 
process  by  which  they  affect  living  tissues  is 
not  demonstrated,  but,  though  the  processes 
may  be  similar,  they  clearly  are  not  identical. 
The  contraction  of  muscular  tissues  by  the  ac- 
tion of  astringents  in  the  living  body  is  fre- 
quently a  factor  in  the  production  of  their 
effects,  but  that  it  is  an  essential  is  disproved 
by  a  fact  already  mentioned. 

The  action  of  the  astringent  drugs  results 
only  from  their  direct  influence  upon  the  tis- 
sues to  which  they  are  applied,  for  their  action 
is  purely  a  local  one  and  nervous  influences 
play  no  part  in  it.  It  is  true  that  they  often 
show  effects  upon  distant  organs,  but  only 
when  they  are  in  some  way  carried  to  them 
and,  hence,  ultimately  applied  locally.  Thus 
the  circulation  is  the  vehicle  by  which  gallic 
acid  reaches  deep-lying  viscera,  on  which  it  is 
said  to  produce  its  astringent  effect,  an  ex- 
ample of  which  is  supposed  to  be  seen  in  the 
diminution  of  renal  exudation  or  hiemorrhage 
following  the  use  of  that  drug. 

Though  in  strength  there  is  the  greatest  of 
difference  between  the  various  astringents,  yet 
they  all  are  capable  of  passing  the  bounds  of 
simple  astringency,  for,  when  applied  for  too 
long  a  time  or  in  undue  concentration  and 
strength,  they  become  irritants,  and  as  such 
are  as  potent  for  harm  as  their  more  moderate 
employment  would  be  for  good.  This  tend- 
ency of  the  astringents  as  a  class  is  not  to  be 
lost  sight  of,  else  the  results  may  be  disap- 
pointing or  unfortunate. 

The  therapeutic  applications  of  the  astrin- 
gents are  suggested  by  their  very  name  ;  for  if 
to  condense,  to  contract,  to  cause  shrinkage  is 
their  function,  then  must  their  application  be 
in  conditions  of  relaxation  and  atony.  This, 
then,  is  the  proper  field  of  usefulness  for 
astringents,  and  they  are  indicated  in  relaxa- 
tion from  any  cause,  provided  the  organ  or 
tissue  relaxed  is  one  which  can  be  reached  and 
acted  upon  locally  by  the  agent.  Thus  sub- 
acute and  chronic  diarrhoeas  are  benefited,  since 
in  them  the  supersecretion  is  generally  an  evi- 
dence of  intestinal  relaxation.  And  what  has 
been  said  of  intestinal  catarrhs  applies  to  the 
chronic  inflammations  of  mucous  membranes 
generally,  especially  since,  as  a  class,  they  can, 
at  least  to  some  extent,  be  directly  reached  and 
acted  upon  by  sprays,  injections,  and  other 
applications.  The  direct  application  of  as- 
tringents also  to  cutaneous  sores  and  ulcera- 
tions, if  they  are  sluggish,  relaxed,  and  perhaps 
discharging  abundantly,  is  followed  by  a  firmer 
and  a  healthier  condition,  a  diminution  of  se- 
cretion, and  an  increased  rapidity  of  granula- 
tion and  healing. 

If  subacute  and  chronic  inflammations  are 


so  often  the  indications  for  the  employment  of 
astringents  (since  it  is  in  these  conditions  that 
local  relaxation  is  most  frequently  found),  on 
the  other  hand,  acute  inflammations  must  gen- 
erally be  regarded  as  contra-indications,  for 
relaxation  is  not  present,  but  the  condition  is 
one  of  marked  congestion,  and,  though  exuda- 
tion and  discharge  may  be  copious,  they  are 
generally  the  evidences  of  Nature's  attempt 
to  cure.  Interference  with  them,  therefore,  by 
confining  them  within  the  tissues  is  generally 
unwise  and  even  hazardous.  Under  such  cir- 
cumstances the  only  exception  to  the  general 
contra-indication  to  astringents  is  the  jeopardy 
in  which  such  discharges,  if  copious,  may  place 
the  patient  and  the  consequent  necessity  of 
interference  to  save  life.  Even  here  their  use, 
though  perhaps  necessary,  is  irrational.  It  is 
in  cases  of  acute  infiammation,  too,  especially 
in  its  earlier  stages,  that  the  irritating  prop- 
erties of  astringents  are  most  likely  to  be  seen, 
and  this  fact  constitutes  another  argument 
against  their  use.  Though  acute  inflamma- 
tion in  general  contra-indicates  the  use  of  the 
astringent  drugs,  there  are  a  few  whose  em- 
ployment is  permissible  in  such  cases,  and 
nitrate  of  silver,  acetate  and  subacetate  of 
lead,  and  suboarbonate  and  subnitrate  of  bis- 
muth are  astringents  which  even  in  acute  in- 
flammation are  often  of  the  greatest  benefit, 
but  rather  in  spite  of  their  being  astringents 
and  because  they  are  also  sedatives. 

Akin  to  the  action  of  the  astringents  in 
diminishing  and  checking  exudation  and  dis- 
charge is  their  action  in  like  manner  to  reduce 
and  stop  hmmorrhage,  and  what  has  been  said 
of  exudation  applies  equally  well  to  heemor- 
rhage  if  it  is  internal ;  if  it  is  due  to  relaxation 
and  passive  congestion  they  act  beneficially, 
but  if  the  haemorrhage  is  symptomatic  of  vas- 
cular excitement  and  active  hypersemia  they 
are  to  be  avoided  in  general.  If  the  haemor- 
rhage is  from  an  opened  vessel,  however,  and 
the  application  of  an  astringent  is  made 
directly  to  the  part,  the  action  of  the  drug  is 
due  rather  to  its  power  to  coagulate  the  serum 
albumin,  and  thus  to  cause  clotting  and  con- 
sequent plugging  of  the  bleeding  vessel,  than 
to  a  pure  astringent  action,  though  this,  too, 
is  present  to  some  extent.  Applied  thus  and 
for  this  purpose,  the  drugs  of  the  astringent 
class  are  known  as  styptics. 

The  mineral  astringents  have  each  its  pe- 
culiar astringent  properties  and  powers,  and, 
though  in  the  vegetable  class  the  greatest 
variation  and  difference  exist  among  its  mem- 
bers as  regards  their  astringent  action,  yet  for 
this  power  they  all  depend  upon  the  presence 
in  them  of  tannic  acid  in  some  form,  the  form 
varying  with  the  plant,  but  each  being  none 
the  less  tannic  acid  and  therefore  astringent. 

To  name  all  the  drugs  possessed  of  astrin- 
gent properties  would  be  an  endless  and 
indeed  an  impossible  task,  but  the  more  im- 
portant ones  may  well  be  mentioned,  and,  as 
usual,  they  are  classed  in  the  two  divisions, 
vegetable  astringents  and  mineral  astringents. 
The  vegetable  astringents  include  gallic  acid, 
tannic  acid,  galls,  catechu,  krameria,  kino, 
geranium,  grindelia,  hamamelis,  hfematoxylon, 
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myrrh,  rhus  glabra,  quercus  alba,  calendula, 
creosote,  and  sage. 

The  mineral  astringents  include  alum  and 
the  aluminum  salts  ;  lead  salts,  especially  the 
acetate,  the  subaeetate,  and  the  carbonate ;  the 
oxide,  the  acetate,  the  chloride,  the  carbonate, 
and  the  sulphate  of  zinc ;  bismuth  subcarbon- 
ate  and  bismuth  subnitrate ;  cerium  oxalate ; 
the  salts  of  copper,  particularly  the  sulphate ; 
nitrate  of  silver;  iron  salts,  particularly  the 
chloride,  the  sulphate,  and  the  subsulphate ;  the 
sulphate  of  iron  and  ammonium  (ferric  alum) ; 
the  sulphocarbolates  of  sodium  and  of  zinc ; 
sulphuric  acid  ;  chalk  ;  and  lime. 

Henky  a.  Geiffin. 

ATROPA  BELLADONNA.— See  Bel- 
ladonna. 

ATROPINE,  the  atropina  of  the  TJ.  S.  and 
Br.  Ph's.,  the  atropinum  of  the  Ger.  Ph.,  is  an 
alkaloid  obtained  from  the  belladonna  plant, 
which  is  indigenous  to  Europe  and  Western 
Asia,  and  is  cultivated  to  some  extent  in 
America.  All  parts  of  the  plant  {Atropa  bel- 
ladonna, Nat.  ord.  Solanacem,  or  deadly  night- 
shade) contain  the  active  and  poisonous 
principle,  atropine,  which,  indeed,  is  not,  as 
it  appears  in  commerce,  a  simple  substance,  but 
contains  a  certain  admixture  of  hyoscyamine. 
The  alkaloid  has  a  strongly  alkaline  reaction. 
Uncombined,  it  is  not  used  in  medicine,  but  is 
represented  by  the  sulphate  {airopinm  sulphas 
[U.  S.  Ph.,  Br.  Ph.],  atropinum  sulfuricum 
[Ger.  Ph.]),  which  is  practically  neutral  in  its 
chemical  reaction,  a  fact  that  probably  ren- 
ders its  toleration  by  the  stomach  more  certain, 
and  is  of  great  advantage  in  its  hypodermic 
use,  as  it  renders  it  less  irritating  to  the  tissues 
when  it  is  injected  into  them. 

Atropine  is  distinguished,  in  so  far  as  its 
general  action  is  concerned,  by  two  somewhat 
remarkable  peculiarities.  In  the  first  place, 
although  it  is  one  of  the  most  powerful  of  the 
medicinal  alkaloids,  as  judged  by  the  minute- 
ness of  the  dose  and  the  alarming  character  of 
the  symptoms  which  follow  its  introduction 
into  the  circulation,  fatal  cases  of  poisoning 
by  it  are  comparatively  of  very  rare  occur- 
rence, even  when  the  outlook  seems  to  be  most 
desperate.  The  practitioner  should  therefore 
not  despair  when  confronted  by  conditions 
which  at  first  sight  appear  quite  hopeless. 

This  peculiarity,  no  doubt,  is  due  to  the  fact 
that  the  lethal  effect  comes  on  very  slowly, 
thus  giving  time  both  for  the  employment  of 
restorative  means  and  for  the  recuperative  and 
eliminative  processes  of  the  body  to  rid  it  of 
the  materia  peccans  and  readjust  the  vital 
mechanisms. 

In  the  second  place,  atropine  is  remarkable 
in  that  its  physiological  action  upon  the 
healthy  body,  as  determined  by  experiments 
upon  man  and  animals,  affords  but  a  very  in- 
adequate explanation  of  its  various  therapeut- 
ical uses. 

A  further  peculiarity  of  belladonna  and  its 
alkaloid  is  that,  while  they  are  most  violent 
poisons  to  all  the  Carnivora  and  to  omnivorous 
man,  they  are  taken  by  the  Herbivora  and  by 
birds  (the  Gallinacem,  at  any  rate)  with  per- 


fect impunity.  And  it  may  be,  though  I  have 
not  seen  it  suggested  by  any  author,  that  the 
explanation  of  the  apparent  discrepancy  be- 
tween their  operation  physiologically  and  thera- 
peutically will  be  found  to  be  in  some  way 
connected  with  this  difference  between  their 
action  on  Herbivora  and  on  Carnivora.  The 
practical  character  of  this  work  will  not,  how- 
ever, permit  of  the  discussion  of  so  purely 
theoretical  a  proposition. 

The  physiological  effects  of  atropine  and  its 
sulphate  are  very  striking,  and  peculiar  to  it 
and  the  other  plants  of  the  order  Solanacem, 
viz.,  stramonium  and  hyoscyamus.  Applied 
externally  to  the  mucous  membranes,  atro- 
pine has  a  moderate  ansesthetic  effect,  causes 
a  contraction  of  the  arterioles  of  the  submu- 
eosa,  with  consequent  diminution  of  swelling 
when  any  exists,  an  evident  lessening  of  the 
blood  supply,  and  reduction  or  complete  sup- 

Eression  of  the  secretion  of  the  mucous  glands, 
like  cocaine,  its  primary  effect  is  usually  to 
increase  the  secretion  of  mucus  by  the  con- 
traction of  the  unstriped  muscular  fibres  of 
the  vicinity,  and  this  is  followed  by  well- 
marked  dryness.  Applied  to  the  conjunctiva, 
it  is  absorbed  and,  acting  probably  upon  the 
local  neuro-muscular  mechanism  of  the  iris, 
causes  a  dilatation  of  the  pupil  with  inability 
to  contract  under  the  influence  of  light.  It 
also  paralyzes  the  accommodation  so  as  to  in- 
duce a  condition  of  temporary  functional  pres- 
byopia. 

Its  anaesthetic  effect  renders  it  very  service- 
able in  inflammatory  conditions  of  the  exterior 
of  the  eye,  but  in  such  a  condition  as  glau-  ' 
coma,  where  there  is  deep-seated  irritation, 
with  chronic  irido-chorioiditis,  further  dilata- 
tion of  the  pupil,  which  would  result  from  the 
local  use  of  atropine,  would,  by  admitting  more 
light,  increase  the  discomfort  of  the  patient 
and  aggravate  the  disease.  This  gives  us  an 
admirable  illustration  of  the  combination  of 
beneficent  qualities  with  the  power  to  do 
harm  possessed  by  all  drugs  and  agents  which 
have  any  great  therapeutic  value.  Applied  to 
the  skin  over  inflamed  and  swollen  parts,  either 
when  the  skin  itself  or  the  subjacent  tissues 
are  painful  or  over-sensitive,  it  relieves  both 
the  pain  and  the  tenderness,  frequently  to  a 
very  marked  degree.  This  effect,  which  has 
been  especially  noted  in  cases  of  cancerous  tu- 
mours and  infiltrations,  but  which  is  equally 
available  in  the  treatment  of  neuralgia  and  of 
many  congestive  and  inflammatory  conditions, 
is  due  apparently  both  to  a  direct  ansesthetic 
action  upon  the  terminal  fibres  of  the  sensory 
nerves  and  to  the  power  of  the  drug  to  induce 
contraction  in  the  small  blood-vessels  of  the 
part.  That  its  solution  penetrates  below  the 
surface  to  the  cutaneous  or  even  the  subcuta- 
neous blood-vessels  is  demonstrated  by  its 
action  on  the  sudoriparous  glands,  as  well  as 
by  its  producing  pupillary  dilatation,  fre- 
quently if  not  usually  confined  to  the  side  of 
the  body  on  which  the  application  is  made. 

The  symptoms  produced  by  atropine  given 
internally  are,  to  a  considerable  extent,  de- 
pendent on  the  size  of  the  dose.  Small  or 
moderate  doses  have  the  singular  effect,  in  the 
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first  place,  of  inducing  quite  generally  the 
phenomena  which  follow,  locally,  its  topical 
application.  That  is  to  say,  the  mucous  mem- 
branes of  the  eyes,  the  throat,  the  nose,  the 
mouth,  the  Eustachian  tubes,  and  in  all  proba- 
bility the  entire  alimentary  tract  become  less 
moist  or  even  dry ;  both  pupils  are  dilated, 
visual  accommodation  is  slightly  embarrassed, 
the  salivary  secretion  is  diminished,  and  the 
general  sensibility  is  lessened,  although  the 
special  senses  are  said  to  be  more  acute  than 
is  usual.  To  vision,  the  latter  statement  ap- 
plies only  within  the  range  of  the  accommo- 
dation. In  addition  to  these  efEects,  there  is 
increased  vigour  of  the  cardiac  action,  which  is 
sometimes  slightly  retarded  at  first,  though 
usually  accelerated.  The  systole  is  more  for- 
cible and  complete,  the  diastole  corresponding 
in  its  rhythm.  The  arterial  pressure  is  sorae- 
what  increased.  The  skin  is  warm,  and,  par- 
ticularly in  children,  there  is  a  slight  blush, 
which  increases,  when  the  dose  is  somewhat 
larger,  to  a  well-marked  erythema.^  The  writer 
has,  indeed,  seen  the  skin  of  an  infant  assume 
the  bright  red  of  scarlatina,  its  appearance 
very  closely  resembling  that  characteristic  of 
the  disease.  The  peristaltic  movements  of 
the  intestines  are  intensified.  The  secretion 
of  urine  is  notably  increased.  While  the  de- 
tails of  this  symptom-group  are  difficult  of 
explanation,  they  point  collectively  to  an  im- 
pression upon  that  portion  of  the  nervous  sys- 
tem included  in  the  medulla  oblongata,  the 
sympathetic,  and  the  cilio-spinal  region  of  the 
cord. 

Large  doses  increase  the  above-mentioned 
symptoms,  giving  rise  to  marked  dilatation  of 
the  pupil,  great  disturbance  of  vision,  some- 
times even  so  affecting  the  retina  as  to  produce 
blindness,  and  to  great  dryness  of  the  skin,  with 
an  erythema  so  intense  as,  at  times,  to  be  fol- 
lowed by  slight  desquamation,  together  with 
complete  dryness  of  the  mouth  and  throat,  so 
as  to  alter  the  quality  of  the  voice  and  make 
speaking  difficult.  The  action  of  the  heart, 
however,  while  increasing  in  frequency,  di- 
minishes in  force,  the  arterial  tension  is  sub- 
normal, and  the  pulse  is  weak  and  its  rhythm 
disturbed.  As  the  vascular  pressure  falls  the 
skin  loses  its  warmth,  its  colour  fades,  and, 
if  the  dose  proves  to  be  lethal,  or  if  that 
result  is  threatened,  the  skin  may  finally  pre- 
sent the  clammy  sweat  of  approaching  dissol- 
ution. With  the  advent  of  these  symptoms 
of  excessive  dosing  come  also  psychical  disturb- 
ances. At  first  there  is  a  mild  and  happy 
delirium,  accompanied  by  hallucinations  or 
spectral  illusions  of  a  pleasant  nature.  The 
patient  sees  flowers  on  his  bed,  upon  the  walls, 
or  about  the  room,  seeks  to  catch  imaginary 
butterflies  or  other  insects  of  gay  and  pleasing 
colours  ;  or  the  real  objects  in  his  vicinity  are 
presented  to  his  consciousness  as  illusionary 
things  of  many  varieties.  At  times,  however, 
when  the  poisoning  is  more  serious,  the  hallu- 
cinations take  more  disagreeable  shapes,  or 
the  victim  is  haunted  by  horrid  and  fantastic 
forms  and  the  delirium  of  terror  may  take  the 
place  of  the  less  distressing  mental  disturb- 
ances usually  observed.    It  is,  however,  always 


an  active  delirium,  resembling  the  maniacal 
type.  The  respiration,  also,  becomes  feeble, 
superficial,  rapid,  and  irregular.  By  this  dis- 
turbance of  the  respiratory  movements  and 
the  weakened  action  of  the  heart  and  arteries 
there  is  caused  a  distinct  passive  congestion 
of  the  lungs  and  encephalon. 

Corresponding  to  these  changes  we  find, 
post  mortem,  distention  of  the  right  heart,  with 
the  above-mentioned  passive  hypersemia  of  the 
brain  and  lungs,  as  well  as  of  the  abdominal 
viscera. 

It  should  also  be  mentioned  that,  in  fatal 
cases  of  poisoning  by  belladonna  or  atropine, 
towards  the  end  the  urine,  previously  very  abun- 
dant, may  be  greatly  diminished  or  suppressed, 
owing  to  the  fall  of  the  vascular  pressure,  and 
coincidently  with  the  other  evidences  of  a 
lethal  dose  having  been  taken. 

Therapeutically,  the  uses  of  atropine  are 
many  and  mostly  well  defined.  It  may,  in- 
deed, be  said  of  atropine  that  the  indications 
for  its  employment  are  peculiarly  distinct.  It 
is  one  of  the  drugs  which  seldom  are,  as  they 
certainly  never  should  be,  given  at  random. 

As  regards  its  external  application,  its  thera- 
peutic points  have  been  largely  touched  upon 
in  what  has  been  said  above  of  its  physiological 
action. 

As  regards  its  employment  in  diseases  of  the 
eye  and  its  associated  parts,  I  shall  give  here 
only  the  indications  which  may  guide  the  gen- 
eral practitioner  in  its  use.  In  the  first  place, 
it  is  of  use  in  all  the  superficial  inflammatory 
conditions,  accompanied  by  pain,  ordinary  ten- 
derness, and  photophobia. 

In  the  ulcerations  and  phlyctmnular  condi- 
tions of  the  cornea  so  often  met  with  in 
strumous  and  an»mic  children,  and  also, 
though  less  frequently,  in  adults,  the  instilla- 
tion of  a  few  drops  of  a  weak  solution  (1  grain 
to  1  oz.)  two  or  three  times  daily  is  productive 
of  the  greatest  relief.  Again,  in  iritis,  par- 
ticularly of  the  syphilitic  variety,  which  is 
always  prone  to  be  followed  by  synechiffi,  or 
adhesions  of  the  iris,  either  posteriorly  to  the 
capsule  of  the  lens  or  anteriorly  to  the  cornea, 
the  early  dilatation  of  the  pupil  is  a  matter 
never  to  be  neglected. 

For  this  purpose  a  stronger  solution  must  be 
employed  (from  2  to  3  grains  to  1  oz.),  and  at 
the  beginning  of  the  treatment  it  should  be 
applied  often  enough  to  secure  rapid  and  thor- 
ough dilatation,  thus  removing  the  iris  from 
the  more  protuberant  part  of  the  lens,  where  it 
is  most  likely  to  adhere.  The  photophobia  of 
acute  conjunctivitis,  as  well  as  that  accom- 
panying the  chronic  form,  particularly  when 
the  latter  is  associated  with  blepharitis  and 
granular  lids,  is  relieved  by  mild  solutions 
not  too  frequently  applied.  The  simplest 
method  of  instillation  is  to  have  the  patient's 
head  well  thrown  back,  and,  while  the  eye  is 
gently  closed,  to  drop  a  little  of  the  solution 
into  the  slight  depression  at  the  inner  canthus, 
then  immediately  draw  the  lower  lid  down- 
ward so  as  to  allow  the  fluid  to  flow  into  the 
inferior  sulcus  of  the  lids.  This  is  most  easily 
accomplished  if  the  end  of  the  thumb  is  placed 
on  the  lower  lid  near  the  inner  canthus,  while 
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the  skin  is  yet  dry,  ready  to  depress  the  lid  the 
moment  the  liquid  is  dropped  in.  The  latter 
then  flows  easily  into  the  lacus  lacrimalis. 

This  little  manoeuvre  is  much  more  difficult 
of  execution  if  the  thumb  or  finger  is  not  ap- 
plied to  the  lid  until  after  it  has  become  wet 
and  slippery.  When  the  ocular  disease  is  of  a 
more  serious  or  deep-seated  nature — e.  g.,  glauc- 
oma— the  question  of  the  treatment  should  be 
left  to  the  decision  of  an  ophthalmologist,  as 
it  is  possible,  by  the  effect  of  so  powerful  an 
agent  upon  the  ciliary  muscle  or  the  deeper 
circulation  and  the  intra-ocular  pressure,  to  do 
much  harm  if  it  is  not  used  with  the  greatest 
skill  and  Judgment. 

Neuralgia,  and  especially  neuralgia  of  the 
trigeminus,  is  sometimes  very  perceptibly  re- 
lieved by  atropine  applied  externally.  The 
writer  learned  from  Dr.  John  L.  Zabriskie,  of 
Flatbush,  the  great  utility  of  instilling  a  solu- 
tion of  atropine  or  morphine  into  the  eye  in 
some  cases  of  infra-orbital  neuralgia.  The 
first  instance  in  which  Dr.  Zabriskie  used  such 
a  solution  for  this  purpose  occurred  in  a  mem- 
ber of  his  own  family  who  was  at  the  time 
under  the  writer's  care  for  a  catarrhal  inflam- 
mation extending  from  the  nasal  cavity  into 
the  antrum  of  Highmore,  and  producing  a 
most  intense  neuralgia.  Dr.  Zabriskie  thought 
of  giving  relief  by  the  instillation  of  a  solu- 
tion of  morphine,  and  atropine  into  the  eye, 
hoping  that  its  passage  through  the  nasal  duct 
would  bring  it  into  sufficient  proximity  to  the 
nasal  and  superior  dental  branches  of  the  infra- 
orbital nerve  to  have  some  effect  upon  the 
terrific  pain.  The  result  was  almost  magical 
in  appearance,  the  relief  being  very  rapid  and 
almost  complete.  Since  then  further  experi- 
ences have  furnished  cumulative  evidence  of 
the  great  value  of  this  method  of  treatment. 
In  earache,  also,  the  instillation  of  a  solution 
of  atropine  is  frequently  quite  effective  in  re- 
lieving the  pain  when  the  drum  membrane  is 
not  pressed  upon  by  pus  in  the  tympanic  cav- 
ity. But  the  simple  application  of  a  solution 
or  ointment  of  sulphate  of  atropine  to  such 
painful  parts  is  often  followed  by  relief  more 
or  less  prompt  and  more  or  less  enduring.  As 
mentioned  above,  in  speaking  of  its  physiologi- 
cal action,  the  same  external  use  is  feasible  in 
the  treatment  of  erythematous  dermatitis,  ery- 
sipelas simplex,  and  various  painful  congestions 
and  swellings.  Its  employment,  usually  in  the 
form  of  belladonna  ointment,  in  obstetric 
practice  will  be  alluded  to  in  the  article  on 
Belladonna.  When,  after  childbirth,  or  in- 
deed at  any  other  time,  the  mammary  glands 
are  swollen  or  tender,  belladonna  or  atropine, 
judiciously  used,  is  capable  of  affording  great 
comfort  by  relaxing  the  tension  which  results 
from  swelling,  by  diminishing  the  weight  of 
the  glands,  and  by  its  direct  anaesthetic  influ- 
ence on  the  sensory  nerves.  In  such  cases,  a 
solution  of  from  2  to  4  grains  of  sulphate  of 
atropine  in  1  oz.  of  water,  painted  on  with 
a  camel's-hair  brush  after  the  skin  has  been 
cleansed  as  thoroughly  as  possible  of  sebaceous 
matter  and  allowed  to  dry,  is  far  better  than 
the  use  of  belladonna  ointment,  because  the 
latter  often  irritates  the  skin,  and  the  itching 


and  burning  resulting  from  its  presence  may, 
as  far  as  the  sensations  of  the  patient  go,  out- 
weigh the  benefit  to  the  original  disease.  And 
we  should  not  forget  that  superficial  irritation 
may  actually  add  fuel  to  the  flame  when  there 
is  any  hypereemic  condition  of  the  derma  or 
the  subjacent  tissues  ;  and  in  an  organ  so  easily 
affected  by  general  nervous  or  psychical  per- 
turbation as  the  mammary  gland  the  loss  of 
sleep  and  the  annoyance  from  such  a  surface 
irritation  may  of  themselves  do  harm.  But 
where  the  skin  is  flrmer,  as  on  the  face,  or  the 
affected  nerve,  for  instance,  the  sciatic,  is  deeply 
seated,  counter-irritation  is^er  se  of  value.  It 
is,  further,  important  to  remember  that  in  mak- 
ing such  applications  to  the  breast,  the  nipple 
and  its  areola  should  be  carefully  avoided. 

Hypodermically ,  sulphate  of  atropine  is  em- 
ployed for  both  its  local  and  its  constitutional 
effects.  Locally,  it  is  more  frequently  used  in 
the  treatment  of  sciatica,  and  for  that  purpose 
it  is  usually  combined  with  morphine.  This 
combination  is  serviceable  for  the  diminution 
of  pain,  and  sometimes  effects  its  entire  re- 
moval, and  it  is  the  opinion  of  many  good 
practitioners  that  its  efficient  use  in  this  man- 
ner often  has  a  decided  curative  effect. 

For  its  general,  or  systemic,  effects  the  hypo- 
dermic injection  of  atropine  is  resorted  to  only 
in  emergencies,  first,  as  an  antidote  to  other 
poisons ;  secondly,  to  stimulate  the  heart  and 
overcome  the  great  fall  of  the  arterial  pressure 
which  occurs  in  serious  collapse,  cardiac  syn- 
cope, sunstroke,  and  the  dangerous  exhaustion 
following  upon  the  colliquative  discharges  and 
internal  hsemorrhages  of  serious  constitutional 
maladies.  It  is  also  effective  in  arresting  too 
copious  perspiration,  whether  this  results  from 
disease  or  from  the  action  of  drugs,  such  as 
pilocarpine,  opium,  alcohol,  and  other  diaphor- 
etics. 

As  to  atropine  in  the  treatment  of  opium 
poisoning  there  is  some  difference  of  opinion,  but 
the  weight  of  authority — for  instance,  that  of 
Johnson,  of  Shanghai,  who  testifies  to  its  cura- 
tive effects  in  over  one  hundred  cases — is  in  its 
favour.  It  is  probable  that  the  unfortunate  re- 
sults observed  by  some  have  been  due  to  the 
employment  of  too  large  doses.  Dr.  Harley's 
experiments  seem  to  indicate  that  it  should  be 
employed  in  opium  intoxication  Just  as  in  the 
conditions  of  collapse  and  exhaustion  men- 
tioned above — i.  e.,  in  doses  sufficient  to 
stimulate  the  circulatory  and  respiratory  func- 
tions, incidentally  increasing  the  secretion  of 
urine  and  so  helping  to  eliminate  the  poison. 
The  hypodermic  dose  for  this  purpose  would 
be  from  -^  to  5",^  of  a  grain,  repeated  every 
hour  or  two,  according  to  the  gravity  of  the 
case  and  the  responsiveness  of  the  nervous 
tissues.  The  same  may  be  said  of  the  treatment 
of  poisoning  by  Calabar  bean,  for  which  it  is 
also  and  more  decidedly  an  antidote.  In  the 
treatment  of  the  collapse  of  fevers,  sunstroke, 
etc.,  the  dose  may,  perhaps,  be  somewhat 
smaller,  and  its  combination  with  morphine  is 
usually  valuable.  This,  of  course,  is  but  one 
phase  of  the  treatment  of  such  conditions,  the 
hypodermic  phase,  and  does  not  exclude,  by  any 
means, the  use  of  any  or  all  other  rational  modes. 
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Internally,  atropine  is  employed  in  the 
treatment  of  many  diseases,  some  of  which  will 
be  more  fully  considered  in  the  article  on 
Belladonna,  which  should  be  read  in  connec- 
tion with  this.  It  should  be  observed  that  the 
conditions  for  the  treatment  of  which  I  have 
recommended  the  hypodermic  use  of  atropine 
might  be  equally  susceptible  to  its  action  when 
administered  by  the  stomach,  were  it  not  that 
in  them  we  must  be  sure  of  speedy  and  certain 
results,  provided  the  tissues  have  still  suiBcient 
vitality  to  respond  to  it.  But  where  there  is 
time  and  there  is  a  reasonable  assurance  of  its 
retention  and  absorption,  it  may  with  equal 
propriety  be  given  per  os  or,  it  may  be,  per 
rectum.  But  there  are  times  when,  as  Dr. 
Schumacher  has  so  exhaustively  shown,  cer- 
tainty can  only  be  secured  by  placing  the  drug 
under  the  skin,  whence  it  has  only  one  means 
of  escape,  and  that  is  by  absorption  into  the 
circulation.  Besides  its  stimulating  action 
upon  the  circulation,  respiration,  etc.,  atropine 
is  to  be  considered  in  the  treatment  of  spas- 
modic diseases  generally.  These  will,  however, 
be  mentioned  in  the  article  on  Belladonna. 
The  treatment  of  poisoning  by  atropine  will 
also  be  studied  under  the  same  head. 

[The  liquor  atropines  aulphatis  of  the  Br. 
Ph.  is  a  1-per-cent.  solution  of  atropine  sulphate 
in  camphor  water.  The  dose  is  set  down  as 
from  1  to  4  minims.  The  discs  of  atropine, 
lamellce  atropince  (Br.  Ph.),  are  discs  of  gelatin, 
with  a  little  glycerin,  each  containing  37^1^  of 
a  grain  of  atropine  sulphate.  They  are  to  be 
dissolved  at  the  time  of  using  them.  Atropine 
valerianate,  valeras  atropinus  (sic),  is  official  in 
the  Pr.  Cod.  Atropine  salicylate,  which  is  not 
oflBcial,  is  said  to  keep  better  in  solution  than 
the  other  salts  of  atropine,] 

Benjamin  P.  Westbkook. 

ATJBAMIITE.— Yellow  pyoctanin. 

AXJRANTnjM.— Under  this  name  are  in- 
cluded the  preparations  having  as  their  bases 
the  leaves,  fruit,  and  flowers  of  the  bitter  and 
sweet  orange-trees.  The  active  principle  of 
all  of  them  is  an  essential  oil  of  an  agreeable 
odour,  possessing  carminative  and  feebly  stimu- 
lating properties.  This  oil  exists  in  consider- 
able quantities  in  the  peel  of  both  the  bitter 
and  the  sweet  orange.  In  excessive  doses  it  is 
narcotic  and  irritant,  causing  nausea,  vomit- 
ing, dyspepsia,  confusion  of  the  mind,  and 
loss  of  muscular  power.  Externally,  it  is  a 
decided  irritant  to  the  skin,  giving  rise  to  ery- 
thematous and  papular  eruptions. 

In  tropical  and  semitropical  countries  a 
weak  infusion  of  the  leaves  is  a  popular 
domestic  remedy  in  the  first  stage  of  yellow 
fever,  but  is  of  little  value  for  this  purpose, 
except  perhaps  in  preventing  the  use  of  some- 
thing else  that  might  prove  harmful.  From 
the  peel  of  the  sweet  orange  are  made  a  con- 
fection and  syrup,  of  agreeable  taste,  used  to 
disguise  bitter  and  acrid  drugs.  The  dried 
peel  itself  stimulates  the  digestion  somewhat 
and  is  mildly  carminative.  Prom  the  peel  of 
the  bitter  orange  is  made  an  oflioial  tincture  of 
which  the  dose  is  1  to  3  fl.  drachms,  used  as 
a  carminative  and  digestive  tonic  and  as  a 


vehicle  for  medicines  whose  taste  it  is  desir- 
able to  disguise.  It  forms  an  agreeable  base 
for  mixtures  containing  the  bitter  tonics.  The 
fresh  flowers  furnish  orange-flower  water,  from 
which  a  syrup  is  prepared.  Both  the  water 
and  the  syrup  are  used  for  flavouring  purposes 
and  as  sedatives  for  impressible  persons  af- 
fected with  headache,  palpitation  of  the  heart, 
or  some  mild  functional  nervous  disorder. 
The  essential  oil  distilled  from  the  flowers  of 
both  the  bitter  and  the  sweet  orange  is  known 
as  oil  of  neroli,  and  that  from  the  flowers  of 
the  bergamot  orange  as  oil  of  bergamot.  Both 
have  slight  stimulating  properties,  but  are 
little  used  except  for  scenting  ointments  and 
in  the  perfumer's  art.  The  juice  of  oranges  is 
highly  efficient  in  a  condition  very  closely  re- 
sembling scurvy,  sometimes  found  in  infants 
who  are  fed  on  improper  food. 

In  the  following  account  of  preparations  the 
dried  peel  is  meant  unless  the  fresh  peel  is  men- 
tioned :  Prom  the  bitter  peel,  aurantii  amari 
cortex,  the  U.  S.  Ph.  orders  a  fluid  extract, 
extractum  aurantii  amari  fluidum,  made  by 
extracting  1,000  grammes  of  it  with  a  sufficient 
quantity  of  equal  parts  of  water  and  alcohol 
to  make  1,000  c.  c,  and  a  tincture,  tinctura 
aurantii  amari,  which  contains  1  part  in  5, 
the  doses  of  which  should  not  exceed  a  drachm  ; 
from  the  sweet  peel  is  made  a  tincture,  tinc- 
tura aurantii  dulcis,  of  the  same  strength  and 
dose  as  that  from  the  bitter,  and  a  syrup, 
syrupus  aurantii,  used  as  a  vehicle ;  from  the 
flowers  of  the  sweet  and  titter  orange-trees  is 
distilled  the  stronger  orange-flower  water,  aqua 
aurantii  florum  fortior  (U.  S.  Ph.),  aqua 
aurantii  floris  (Br.  Ph.),  Tiydrolatum  floris 
citri  aurantii  (Pr.  Cod.),  which,  diluted  with 
an  equal  bulk  of  distilled  water,  constitutes 
the  orange-flower  water,  aqua  aurantii  florum, 
of  the  U.  S.  Ph.  The  peels  of  both  varieties 
form  an  unimportant  constituent  of  a  large 
number  of  mixtures  containing  drugs  Whose 
taste  it  is  desired  to  conceal.  The  Ger.  Ph. 
directs  a  tincture  and  a  syrup  similar  to  those 
of  the  U.  S.  Ph.  An  infusion,  infusum  au- 
ra/ntii,  of  1  part  in  20,  a  compound  infusion, 
infusum  aurantii  compositum,  of  1  part  in  40, 
and  a  tincture,  tinctura  aurantii,  of  1  part  in 
10,  are  ordered  by  the  Br.  Ph.  to  be  made  from 
the  dried  peel  of  the  bitter  orange,  aurantii 
cortex;  and  from  the  fresh  bitter  peel  a  tinc- 
ture, tinctura  aurantii  recentis,  of  1  part  in  6, 
of  which  the  dose  is  from  1  to  2  fl.  drachms. 
Russell  H.  Kevins. 

AtJBIJM.— See  Gold. 

AVA.— See  Kava. 

AVENA.— See  Oatmeal. 

AXEB.OMATICON  is  a  tradename  for  a 
powder,  said  to  consist  of  flnely  ground  rice, 
tinted  of  a  delicate  rose-colour  with  carmin 
and  perfumed  with  oil  of  lemon,  for  rubbing  on 
the  hands  to  palliate  hyperidrosis. 

AXUNGIA.— See  Lard. 

AYA-PANA.— The  leaves  of  this  tropical 
species  of  eupatorium  are  used  as  a  diapho- 
retic in  doses  of  from  15  to  45  grains,  twice  a 
day. 
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AZEBERACH.— This  is  the  root-bark  of 
Melia  Azederach,  a  native  of  Asia,  now 
naturalized  in  the  Southern  United  States, 
where  it  is  known  as  the  pride  of  China  or 
of  India.  In  excessive  doses  it  is  reputed  to 
cause  giddiness,  dimness  of -vision,  vomiting 
and  purging,  and  a  condition  approaching 
collapse.  It  is  used  almost  exclusively  as  an 
antJidmintliic  in  eases  of  lumbricoid  worms. 
As  its  properties  are  quickly  lost  after  it  is 
gathered,  its  use  is  almost  entirely  confined  to 
the  localities  in  which  the  tree  grows.  The 
commonest  preparation  is  a  decoction  made 
by  slowly  boiling  2  drachms  of  the  fresh  bark 
in  a  pint  of  water  until  the  bulk  is  reduced 
one  half.  Of  this  a  tablespoonful  is  to  be 
given  every  three  hours  until  five  or  six  doses 
have  been  taken,  after  which  a  cathartic  is 
administered  unless  it  acts  as  such  by  itself. 
Another  plan  is  to  give  a  tablespoonful  night 
and  morning  for  three  or  four  days,  but  the 
former  plan  is  the  better.  A  fluid  extract,  a 
tincture,  and  a  syrup  are  made,  of  which  the 
doses  are  from  30  to  130  drops,  and  they  j,re 
used  in  the  same  manner  as  the  decoction. 

In  domestic  medicine  azederach  has  a  slight 
reputation  as  a  tonic,  but  is  rarely  used  as 
suoh.  The  leaves  are  effectual  in  the  treat- 
ment of  bots  in  horses,  but  seem  to  be  entirely 
harmless  to  man,  and  the  fresh  bark  and  fruit 
are  reported  to  have  the  same  effect  as  the 
root-bark.  Birds  have  been  said  to  be  intoxi- 
cated by  eating  the  berries,  but  more  careful 
observation  has  shown  that  they  simply  become 
gorged  and  stupid  by  the  excessive  amount 
they  eat. — Russell  H.  Nevins. 

AZOTE.— See  Niteogen. 

BACILLI. — In  pharmacy,  these  are  prep- 
arations having  a  cylindrical  form,  such  as 
sticks  of  caustic,  pastilles,  and  crayons,  pen- 
cils, or  bougies  for  insertion  into  sinuses  or 
into  the  natural  passages  of  the  body.  (See 
Pencils.) 

BACTEBIOTHERAPY.— The  term  bac- 
teriotherapy  is  used  to  designate  a  plan  of 
treating  disease  due  to  some  specific  micro- 
organism by  employing  some  other  micro-or- 
ganism to  destroy  it.  The  first  to  suggest 
making  use  of  the  antagonism  between  micro- 
organisms was  Professor  von  Pettenkofer,  in 
an  address  before  the  Society  of  German  Nat- 
uralists and  Physicians  in  1881,  when  he  ex- 
pressed the  view  that  in  places  infected  with 
cholera  the  porous  soil,  open  to  the  reception 
of  diarrhceal  filth,  permitted  of  the  easy  diffu- 
sion of  the  specific  organism  of  cholera  by 
underground  water-currents ;  but  that  there 
were  some  places  in  which  the  soil  was  occu- 
pied by  benign  bacteria  to  such  a  degree  as  to 
render  that  soil  sterile  to  noxious  bacteria 
when  introduced  from  without.  Therefore 
von  Pettenkofer  considered  it  would  not  be 
surprising  if  in  future  times  the  useful  bacte- 
ria were  actually  cultivated  and  domesticated 
in  the  soil  under  our  houses,  so  that  the  sup- 
ply of  organic  matter  might  be  exhausted  and 
Eathogenic  organisms  starved  out  or  destroyed 
y  the  non-pathogenic  bacteria. 


Laboratory  research  has  shown  that  micro- 
organisms, like  more  highly  organized  beings, 
have  a  struggle  for  existence,  and  that  one 
organism  growing  in  a  culture  fluid  will  often 
destroy  another  that  is  introduced  into  it. 
Dr.  C.  Garre,  of  Basel,  while  investigating 
the  antagonism  of  bacteria,  found  that  some 
aerobes  that  spread  only  on  the  surface  of 
gelatin  so  altered  the  nutritive  substratum  in  a 
short  time  that  certain  other  organisms  could 
not  exist  in  it.  He  found  that  the  Bacillus 
fliiorescens  putridus  of  Flugge  was  pre-emi- 
nently antagonistic,  as  it  excreted  specific  sub- 
stances easily  diffusible,  the  oxidation  products 
of  which  tinged  the  gelatin  with  a  greenish 
colour  and  hindered  the  development  of  various 
other  species.  For  example,  the  Staphylococ- 
cus pyogenes  aureus,  the  typhoid  bacillus,  and 
the  pneumocooous  would  not  grow  on  a  me- 
dium on  which  the  Bacillus  fluorescens  had 
been  grown,  though  this  same  medium  was  a 
suitable  soil  for  the  slow  growth  of  the  comma 
bacillus  of  Asiatic  cholera,  or  the  luxuriant 
growth  of  the  Bacillus  anthracis  and  other 
varieties  of  the  comma  bacillus.  Garre  found 
that  the  reverse  of  these  experiments  did  not 
hold  good.  He  showed  that  there  were  sym- 
biotic bacteria,  those  that  flourished  side  by 
side,  and  even  metabiotic  bacteria  whose  ex- 
istence depended  upon  the  presence  of  other 
organisms.  He  concluded  that  immunity  from 
a  certain  disease  might  be  caused  not  only 
by  inoculation  with  micro-organisms  of  like 
species,  but  perhaps  with  entirely  different 
microbes. 

This  latter  idea  had  been  practically  tested 
by  Professor  Arnaldo  Cantani,  of  Naples,  who 
attempted  clinically  to  destroy  a  pathogenic  ba- 
cillus by  favouring  the  introduction  of  a  non- 
pathogenic hostile  micro-organism,  and  thus 
to  check  tuberculosis.  Having  found  that  the 
Bacterium  termo  often  prevented  the  growth 
and  development  of  the  Bacillus  tuberculosis, 
he  proceeded  to  determine  the  innocuousness 
of  the  first-named  organism  by  the  inoculation 
of  animals.  He  then  treated  a  woman,  aged 
forty-two,  who  had  signs  of  a  large  cavity  in 
the  left  lung  and  whose  sputa  contained  tu- 
bercle bacilli,  with  daily  inhalations  of  liquefied 
gelatin  diluted  with  meat-broth  and  contain- 
ing a  rich  culture  of  Bacterium  termo.  He 
reported  that  the  expectoration  rapidlv  dimin- 
ished and  ceased  altogether,  and  the 'tubercle 
bacilli  were  decreasing  in  number  and  being 
replaced  by  the  Bacterium,  termo.  After  this, 
inoculation  of  animals  with  the  patient's  spu- 
tum failed  to  produce  tuberculosis.  Cantani 
did  not  maintain  that  the  Bacterium  termo 
was  more  inimical  to  the  Bacillus  tnberctilosis 
than  any  other  organism,  but  wished  to  direct 
attention  to  a  suggestive  plan  of  treatment. 

Subsequently  Dr.  Salama,  of  Pisa,  reported 
the  history  of  a  tuberculous  patient  treated 
with  inhalations  of  Bacterium  termo.  In  two 
weeks  the  tubercle  bacillus  had  disappeared 
from  the  sputum  and  the  patient  had  im- 
proved in  every  way. 

Dr.  Filipovitch,  of  Odessa,  treated  six  cases 
of  advanced  pulmonary  tuberculosis  with  in- 
halations of  a  solution  consisting  of  5  c.  c.  of 
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a  pure  culture  of  Bacterium  termo  diluted 
with  10  c.  0.  of  boiled  water  and  a  few  drops 
of  tincture  of  peppermint  to  disguise  the  offen- 
sive odour.  The  inhalations  were  repeated  twice 
daily,  but  none  of  the  patients  were  benefited 
by  them.  He  did  not  find  that  the  bacteria 
diminished  or  disappeared  during  the  treat- 
ment. Sormani,  Ballagi,  and  Staoklevioz  con- 
firmed this  experience. 

On  the  other  hand,  Mr.  A.  Primrose  Wells 
reported  five  cases  of  tuberculosis  treated  by 
inhalations  three  times  a  day  of  2  oz.  of  a 
pure  cultivation  of  Bacterium  termo  in  meat 
infusion,  the  patient  taking  deep  inspirations 
during  the  inhalations.  Permanent  improve- 
ment had  resulted  in  two  oases.  This  observer 
considers  the  inhalations  useless  in  rapidly  de- 
veloping tuberculosis  or  where  an  excavation 
exists. 

Dr.  A.  D.  Pawlowski  pointed  out  in  a  paper 
published  in  Virehow's  Arcliiv  (cviii,  1887,  p. 
494)  that  one  great  error  of  Cantani's  method 
was  the  obvious  confounding  of  many  species 
of  bacteria  under  the  head  of  Bacterium  termo  ; 
another  error  was  the  reliance  on  the  antago- 
nism of  the  Bacterium  termo  and  the  tubercle 
bacillus  as  suificient  to  cause  the  destruction 
of  the  latter.  Pawlowski's  experiments  demon- 
strated that  it  was  in  no  such  direct  way  that 
one  micro-organism  could  be  made  to  counter- 
act the  effects  of  another. 

Emmerich  reported  in  1886  that  when  ani- 
mals were  inoculated  with  anthrax  bacilli  and 
with  erysipelas  cocci,  either  simultaneously  or 
at  a  short  interval,  the  result  was  either  a  pro- 
longation of  life  beyond  the  period  at  which 
the  anthrax  bacillus  usually  caused  death,  or 
even  a  complete  neutralization  of  the  anthrax 
virus  and  the  recovery  of  the  animal.  Paw- 
lowski reviewed  these  experiments  and,  in 
addition,  experimented  on  the  counteracting 
influence  of  the  Bacillus  prodigiosus,  Staphy- 
lococcus aureus,  and  Diplococcus jpneumonice 
to  that  of  the  Bacillus  anihracis.  The  cultures 
were  injected,  subcutaneously  or  intravenous- 
ly, either  at  short  intervals  or  simultaneously, 
and  it  was  found  that  local  anthrax  could  be 
cured  by  the  subcutaneous  injection  of  these 
micro-organisms,  the  Diplococcus  pneumonim 
being  the  most  powerful  antagonist  of  the  an- 
thrax bacillus,  the  Staphylococcus  aureus  next 
in  efficacy,  the  Bacillus  prodigiosus  less  an- 
tagonistic, and  the  Streptococcus  erysipelatos 
least  efficacious.  Intravenous  injections  failed 
to  produce  as  good  results  as  subcutaneous 
injections  did,  and  by  the  use  of  the  Staphylo- 
coccus aureus  pyaemia  was  sometimes  produced. 

Pawlowski  considered  that  the  effect  of  these 
injections  was  due  to  the  phagocytes  being 
stimulated  to  increased  resistance,  as  well  as 
re-enforced  in  number,  so  that  they  were  better 
able  to  resist  the  intrusion  of  the  anthrax  ba- 
cilli. 

More  recent  investigations  have  indicated 
that,  rather  than  the  particular  micro-organ- 
ism, it  is  the  toxine  that  is  efficacious  in  over- 
coming disease.  As  yet  it  is  not  known 
whether  there  is  a  specific  organism  of  cow- 
pox,  though,  if  there  is,  it  serves  to  render  the 
vaccinated  subject  an  unsuitable  field  for  the 


development  of  small-pox,  while  vaccination 
performed  after  the  appearance  of  small-pox 
in  the  person  does  not  modify  the  disease. 

The  subject  of  erysipelas  inoculation,  a  form 
of  baoteriotherapy,  in  the  treatment  of  cancer 
is  discussed  elsewhere  in  this  work.  (See  also 
Seeum  therapy.) — Samxiel  T.  Aemstrons. 

BAEL  FRUIT.— See  Bela. 

B  AFFINE  is  a  proprietary  preparation  said 
to  be  a  3-per-cent.  solution  of  potassium  per- 
manganate. 

BALNEOTHERAPEUTICS.— See  under 
Baths. 

BALSAMICS,  BALSAMS.— Though  bal- 
sam of  Peru  (balsamum  peruvianum),  balsam 
of  Tolu  (balsamum  tolutanum),  and  storax  (sty- 
rax)  are  the  only  balsams  recognised  as  such  by 
the  U.  S.  Ph.,  there  are  a  great  many  unofficial 
balsams,  many  of  them  indeed  improperly  so 
called  and  many  of  them  simply  artificial  mix- 
tures of  oils  and  resins.  Copaiba  has  long  been 
known  by  its  synonym,  balsam  of  copaiba,  and 
so  has  Canada  turpentine  by  that  of  Canada 
balsam,  yet  the  former  is,  according  to  the 
U.  S.  Ph.,  an  oleo-resin  and  the  latter  a  liquid 
oleo-resin.  Benzoin,  too,  though  essentially  a 
balsam,  is  described  by  the  U.  S.  Ph.  as  a  bal- 
samic resin.  Friar's  balsam  is  an  old  name  for 
compound  tincture  of  benzoin. 

Technically,  this  preoiseness  and  accuracy  of 
classification  are  called  for,  but  from  the  clin- 
ical and  therapeutical  standpoint  they  are  not, 
for  mainly  on  the  presence  of  a  volatile  oil  does 
the  therapeutic  action  of  balsams,  balsamic 
resins,  gum-i-esins,  and  oleo-resins  depend,  re- 
gardless of  the  combination  in  which  it  is 
found.  Balsamics,  then,  while  they  have  each 
its  special  therapeutic  efficiency  and  conse- 
quently each  its  practical  or  clinical  application, 
have  in  common  most  decided  characteristics 
which  depend,  as  has  been  said,  mainly  upon 
the  presence  of  volatile  oils  in  them. 

An  antiseptic  property  is  a  marked  attribute 
of  the  balsamics.  Though  to  a  greater  or 
lesser  degree  present  in  them  all,  it  is  especially 
seen  in  balsam  of  Peru,  the  use  of  which  as  "a 
surgical  dressing  is  exceedingly  common.  Ben- 
zoin, too,  is  possessed  of  considerable  antiseptic 
powers,  both  when  used  as  an  external  applica- 
tion and  when  given  internally  in  the  form  of 
benzoic  acid  or  one  of  its  salts.  This  power  of 
benzoin  as  an  intestinal  antiseptic  is  consider- 
able, and,  though  this  would  seem  to  be  the 
limit  of  its  effectiveness,  there  are  many  who 
firmly  believe  in  the  administration  of  benzo- 
ate  of  sodium  as  an  antizymotic  in  general  sep- 
sis and  infectious  diseases. 

A  local  stimulant  action  is  possessed  by  all 
the  balsamics.  and  in  greater  or  lesser  degree 
they  act  to  promote  the  activity  of  the  surfaces 
to  which  they  are  applied.  This  action  of  local 
stimulation  is  especially  seen  in  the  ease  of 
balsam  of  Peru,  which,  when  applied  to  a  slug- 
gishly granulating  wound,  acts  to  promote  a, 
healthier  and  more  active  granulation  and 
healing.  To  some  degree  balsamics,  taken  in- 
ternally, all  act  to  cause  diaphoresis,  diuresis, 
and  increased  bronchial  secretion,  and  to  a 
slighter  though  appreciable  extent  intestinal 
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secretion  also  is  stimulated,  while  in  the  case 
of  many  of  them  there  is  a  special  activity 
upon  the  genito-urinary  tract.  Bach,  while 
acting  to  some  extent  upon  all  these  surfaces, 
is  possessed  of  a  more  marked  activity  mani- 
fested in  one  of  these  localities  in  particular. 
Thus  there  are  the  special  action  of  balsam  of 
Tolu  as  a  stimulating  expectorant  and  the 
marked  effect  of  balsam  of  copaiba  and  ben- 
zoin upon  the  genito-urinary  tract. 

Akin  to  the  antiseptic  properties  of  the  bal- 
sams is  the  power  possessed  by  some  of  them 
to  act  as  antiparasitics.  This  power  is  espe- 
cially marked  in  the  cases  of  storax  and  balsam 
of  Peru,  and  in  scabies  their  employment  is  of 
the  greatest  service. 

Occasionally  the  balsamics  are  used  to 
stimulate  to  healthy  action  the  intestinal  mu- 
cous membrane  when  it  is  the  seat  of  atonic 
catarrhal  inflammation.  Most  of  them  have 
been  used  for  this  purpose  from  time  to  time, 
but  benzoin  is  by  far  the  most  eflfective,  and 
its  use  in  chronic  catarrhal  colitis  is  at  times 
extremely  beneficial. 

Canada  balsam  finds  constant  employment 
in  the  mounting  of  microscopic  specimens,  an 
application  which  is  due  to  its  adhesive  quali- 
ties and  its  characteristic  of  drying  in  a  clear, 
transparent,  and  structureless  form. 

Henry  A.  Griffin. 

BANTINGISM:.— A  method  for  the  re- 
duction of  corpulency,  so  called  from  a  British 
merchant,  named  Banting,  who  published  a 
pamphlet  giving  a  dietary  adopted  by  him  un- 
der the  directions  of  his  medical  adviser.  There 
is  nothing  particularly  novel  in  his  plan  of 
treatment  beyond  the  manner  in  which  it  was 
presented  to  the  public.  For  a  time  it  was  the 
fashion  for  those  of  a  fatty  habit  to  follow  it 
out  with  the  various  modifications  suggested 
by  individual  taste. 

Mr.  Banting  seems  to  have  received  consid- 
erable advantage  from  his  course,  as  he  reduced 
his  weight  forty-six  pounds  in  the  course  of  a 
few  months  and  obtained  a  decided  impi'ove- 
ment  in  his  general  condition.  For  breakfast, 
at  9  A.  M.,  he  allowed  from  5  to  6  oz.  of  lean 
meat,  pork  and  veal  excepted,  or  an  equivalent 
amount  of  broiled  fish  (salmon,  herring,  and 
eels  excepted),  one  cup  of  tea  or  of  coffee  with- 
out milk  or  sugar,  1  oz.  of  dry  toast,  and  a  lit- 
tle biscuit  (crackers);  at  3  p.  M.,  5  or  G  oz.  of 
fish,  meat,  poultry,  or  game,  with  the  excep- 
tions noted  above  in  each  case,  1  oz.  of  dry 
toast,  vegetables  (except  potatoes,  parsnips, 
beets,  and  carrots),  unsweetened  fruit,  and  two 
or  three  glasses  of  claret  or  Madeira,  malt 
and  all  other  alcoholic  liquors  being  forbid- 
den ;  at  6  p.  M.,  2  or  3  oz.  of  cooked  fruit,  one 
cup  of  tea  without  milk  or  sugar,  and  one  or 
two  rusks ;  and  at  9  p.  m.  from  3  to  4  oz.  of 
meat  or  fish  and  a  small  quantity  of  claret  or 
sherry.  The  total  amount  of  solid  food  in  this 
dietary  is  from  21  to  27  oz.,  and  that  of  fluids 
about  35  oz. — amounts  entirely  insufficient  to 
maintain  the  organism  in  a  healthy  condition. 
The  alcohol  in  the  wines  allowed  is  entirely  out 
of  place  in  any  plan  of  diet  to  reduce  obesity, 
as  it  is  one  of  the  most  marked  fat-producers 


which  can  be  found.  The  evil  effects  of  this 
course  of  treatment  were  shown  by  the  occur- 
rence of  albuminuria  in  many  cases  and  a  most 
painful  craving  for  water  and  fatty  articles  of 
food  in  all  oases.  The  danger  of  albuminuria 
is  so  great  that  the  warmest  advocates  of  this 
dietary  advised  frequent  examinations  of  the 
urine  to  ascertain  its  presence.  The  reduction 
of  adiposity,  except  where  it  is  pathological, 
rests  almost  entirely  in  the  hands  of  the  indi- 
vidual and  depends  more  upon  proper  amounts 
of  exercise  and  proper  hygienic  surroundings 
than  upon  any  precise  regulation  of  the  diet. 
If  it  were  not  so,  the  races  which  live  almost 
exclusively  upon  the  carbohydrates  and  fatty 
foods — such,  for  example,  as  the  Italians  and 
Spaniards — would  be  the  most  distinguished  for 
their  obesity,  which  is  well  known  not  to  be  the 
case.  The  negroes  in  the  Southern  States  have 
little  in  the  shape  of  food  except  bacon,  maize- 
meal,  hominy,  and  syrup,  and  do  not  take  on  any 
great  amount  of  fat.  Bantingism  as  Mr.  Bant- 
ing presented  it  to  the  public  no  longer  exists, 
and  in  all  dietaries  having  his  end  in  view  we 
must  allow  sufficient  fats,  carbohydrates,  and 
fluids  to  supply  the  natural  waste  of  the  sys- 
tem, and  to  prevent  craving  for  them. 

KussELL  H.  Nevins. 
BAPTISIA  TINCTORIA,  or  Sophora 
tinctoria,  wild  indigo,  is  a  North  American  pa- 
pilionaceous plant.  The  root  contains  haptisin, 
a  resin  that  has  been  used  as  a  tonic,  a  laxa- 
tive, and  an  emetic  ;  baptin,  a  purgative  glu- 
coside ;  and  haptitoxine,  a  violently  poisonous 
alkaloid  said  to  act  like  curare.  The  plant  is 
not  ofiicial.  A  fluid  extract  is  used  in  doses 
of  from  10  to  20  drops  as  a  purgative  and 
cholagogue,  and  for  the  same  purposes  a  tinc- 
ture in  doses  of  from  20  to  80  drops.  Baptisin, 
obtained  by  precipitating  the  tincture  with 
water,  appears  to  be  the  active  medicinal  prin- 
ciple of  the  plant.  It  is  given  in  doses  of  from 
0-385  of  a  grain  to  1^  grain.  It  is  said  to  have 
caused  abortion.  Great  caution  should  be  ob- 
served in  its  employment. 

BABDANA.— See  Lappa. 

BARIITM:.— The  metal  itself  has  no  medi- 
cinal use.  The  barium  salts  have  a  stimulating 
effect  on  the  ventricles  of  the  heart ;  applied 
locally  to  a  muscle,  they  cause  it  to  describe  a 
curve  in  which  there  are  an  increase  and  a  pro- 
longation of  the  contraction,  and  a  slow  de- 
scent. The  contraction  is  enormous,  but  it  is 
not  so  well  marked  when  the  drua;  is  injected 
into  the  circulation  as  when  it  is  applied  to  • 
the  muscles.  This  action  is  diminished,  and 
even  removed,  by  heat  or  cold,  and  it  tempo- 
rarily disappears  after  repeated  contractions. 
Barium  is  therefore  a  muscle  poison  only  under 
certain  conditions  of  temperature  and  when 
certain  amounts  are  used.  In  moderate  doses, 
these  salts  cause  contraction  of  the  blood-ves- 
sels and  stimulation  of  the  cardiac  muscle,  as 
IS  shown  by  increased  energy  of  its  contraction, 
though  the  pulse-rate  remains  the  same. 

Boehm's  experiments  with  the  acetate,  chlo- 
ride, and  nitrate  demonstrated  that  the  effect 
was  due  to  the  base,  and  that  the  varving  influ- 
ence of  the  several  compounds  was  owing  only  to 
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the  diffprence  of  their  solubility.  In  mammals 
the  activity  of  the  iieart  is  terminated  in  sys- 
tolic arrest  of  the  left  ventricle.  It  is  doubtful 
whether  the  diminution  in  calibre  of  the  small 
arteries  is  due  to  nervous  action  or  to  a  direct 
action  by  the  salt  on  the  muscular  tissue.  The 
inhibitory  endings  of  the  vagus  are  paralyzed, 
there  are  respiratory  disturbances  of  central 
origin,  and  asphyxia  is  secondary  to  cardiac 
paralysis.  There  are  gastro-intestinal  symp- 
toms (diarrhoea  and  vomiting)  that  are  due  to 
a  marked  increase  in  the  activity  of  the  hollow 
viscera.  Boehm  concluded  that  either  the 
whole  sympathetic  system  was  decidedly  af- 
fected, or  these  salts  specifically  and  generally 
affected  unstriped  muscular  tissue.  Subse- 
quent investigations  have  shown  that  the  latter 
is  the  case. 

The  oxides  and  hydrates,  on  account  of  their 
alkalinity,  are  corrosive  poisons.  All  the  solu- 
ble barium  salts  are  actively  poisonous. 

Barium  bromide. — See  under  Bromine. 

Barium  carbonate,  BaCOa,  or  witherite,  is 
used  to  prepare  barium  chloride.  The  car- 
bonate is  a  poison,  and  in  an  instance  in  which 
it  had  been  used  to  adulterate  flour  four  per- 
sons were  poisoned.  The  symptoms  were  vom- 
iting, diarrhoea,  malaise,  a  feeling  of  tightness 
of  the  skin,  and  weakness,  especially  in  the 
lower  limbs.  One  of  the  four,  an  old  man,  had 
paralysis  of  the  lower  legs  on  the  day  succeed- 
ing the  poisoning  and  died  the  same  night. 
The  necropsy  showed  only  a  dark  colour  of  the 
grey  substance  of  the  brain. 

Barium  chloride,  barium  cMoratum,  Ba 
Cl2(H20)2,  is  obtained  by  treating  barium 
carbonate  with  hydrochloric  acid ;  or  barium 
sulphide  is  first  produced  by  heating  barium 
sulphate  with  charcoal,  and  it  is  then  decom- 
posed in  a  watery  solution  by  adding  hydro- 
chloric acid.  The  salt  is  a  white,  soluble, 
crystalline  substance  that  has  a  bitter,  dis- 
agreeable taste. 

The  investigations  made  by  Dr.  Sidney  Ring- 
er and  Dr.  Harrington  Sainsbury  into  the  phys- 
iological action  of  barium  chloride  showed 
that  the  salt  increased  the  blood-pressure,  re- 
tarded the  pulse-rate,  and  arrested  the  heart 
in  systole.  This  systolic  arrest  of  the  heart 
and  retardation  occur  also  when  the  centres  of 
reflex  control  are  destroyed.  The  salt  applied 
to  the  heart,  in  situ,  produces  local  spasm  at 
the  point  of  application,  and  the  excised  heart 
is  found  arrested  in  full  systole.  If  the  central 
nervous  control  of  the  blood-vessels  is  de- 
stroyed, the  vessels  still  respond  to  the  direct 
action  of  the  salt,  and  without  this  direct  local 
action  the  calibre  of  the  vessels  is  uninflu- 
enced. 

Dr.  A.  Bary,  Dr.  Kobert,  and  Dr.  H.  A.  Hare 
confirm  these  observations,  and  they  agree  that 
barium  chloride  slows  the  heart  very  greatly, 
steadies  its  rhythm,  and  at  the  same  time  in- 
creases the  volume  of  blood  thrown  out  of  the 
ventricle.  In  fact,  Bary's  experiments  showed 
that  barium  was  very  similar  in  action  to  digi- 
talis and  somewhat  less  to  physostigmine.  The 
arrest  of  the  heart's  action  produced  by  mus- 
carine or  chloral  was  prevented  by  using  this 
salt. 

12 


There  are  a  number  of  recorded  fatal  oases 
of  barium  poisoning  following  the  adminis- 
tration of  the  chloride.  Recently  Dr.  A.  Pilliet 
and  Dr.  A.  Molbec  made  a  series  of  experi- 
ments, administering  it  todogssubcutaneously 
in  doses  of  1  centigramme  for  every  kilogramme 
of  the  dog's  weight,  and  death  occurred  in 
twenty-four  hours.  With  less  powerful  doses 
the  animals  lived  longer.  The  toxic  symptoms 
were  persistent  vomiting,  diarrhoea,  albuminu- 
ria and  haemoglobinuria,  and  convulsions  fol- 
lowed by  rigidity.  Post-mortem  examination 
showed  that  the  glomeruli  of  the  kidneys  were 
especially  affected,  and  there  were  hasmor- 
rhages  in  the  straight  tubes.  Similar  symp- 
toms are  produced  in  man  by  toxic  doses.  The 
treatment  consists  in  the  free  administration 
of  the  soluble  sulphates,  such  as  those  of  so- 
dium and  magnesium,  after  the  stomach  has 
been  thoroughly  emptied  of  its  contents. 

Dr.  A.  Crawford,  in  1789,  recommended  ba- 
rium chloride  as  an  efficient  remedy  in  scrofula, 
and  reported  a  number  of  cases  cured  by  its 
administration.  Scassi,  Mojon,  Mongiardi,  and 
Ferrari,  in  Italy,  and  Lisf  ranc,  in  Prance,  cor- 
roborated this  report.  Lisfranc  considered  it 
particularly  valuable  in  white  sicelling  in  chil- 
dren, notwithstanding  the  sensation  of  weight 
in  the  stomach  and  sometimes  of  nausea  that 
its  administration  produced;  he  also  noted 
that  it  reduced  the  frequency  of  the  pulse  from 
between  60  and  80  to  between  40  and  50,  and 
even  to  25.  More  recently  that  excellent  clini- 
cian, Dr.  J.  Walsh,  has  said  that  there  are  some 
cases  of  scrofula  in  which  iodine  is  useless,  but 
considerable  benefit  may  be  derived  from  tak- 
ing barium  chloride,  and  that  the  barium  salt 
is  useful  also  in  those  cases  in  which  iodine  is 
valuable  to  a  certain  point,  beyond  which,  if 
persisted  in,  its  beneficent  action  ceases.  These 
authors  administered  the  salt  in  aqueous  solu- 
tion, in  doses  of  from  i  to  -jV  of  a  grain  every 
two  or  four  hours.  With  the  change  in  our 
knowledge  regarding  the  aetiology  of  the  so- 
called  scrofulous  diseases,  it  is  not  apparent  in 
what  manner  this  salt  can  exercise  a  therapeu- 
tic effect,  yet  these  clinicians  agree  regarding 
its  value  as  a  remedial  agent  if  taken  for  from 
three  to  four  months. 

It  may  be  used  in  the  various  forms  of  car- 
diac disease  in  which  there  is  failure  of  the 
heart  muscle.  Da  Costa  found  that  in  valvu- 
lar disease  of  the  heart  it  was  both  a  general 
and  a  cardiac  tonic,  diminishing  and  relievmg 
cardiac  distress,  increasing  the  tone  in  the 
blood-vessels,  and  producing  diuresis ;  also  that 
it  was  a  remedy  that  could  be  taken  for  a  long 
time  without  disordering  the  stomach. 

Dr.  H.  A.  Hare  has  found  that  in  cases  of 
functional  cardiac  disorder  barium  chloride 
brings  about  rapid  improvement.  He  states 
that,  while  the  volume  of  the  pulse  is  increased, 
it  does  not  give  that  sensation  of  tenseness  to 
the  finger  that  digitalis  causes  it  to  give,  and 
that  the  sphygmograph  shows  the  pulse  waves 
to  be  prolonged. 

Dr.  W.  A.  Hammond  has  used  it  with  bene- 
fit in  diffuse  and  multiple  cerebral  sclerosis. 
Brown-Sequard  stated  that  it  was  of  real  value 
in  the  treatment  of  tetanus  (tetany,  perhaps) 
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and  paralysis  agitans,  but  that  it  was  useless 
in  the  treatment  of  epilepsy. 

It  has  been  administered  in  various  cutane- 
ous diseases  ;  and  in  doses  of  ^  of  a  grain  three 
times  a  day  it  is  said  to  cure  the  irritable  forms 
of  dry  eczema  after  arsenic  has  failed.  Mineral 
waters  containing  barium  salts  have  long  en- 
joyed a  reputation  for  efficacy  in  skin  dis- 
eases. 

Barium  chloride  has  been  applied,  in  oint- 
ment, to  varicose  veins  in  order  to  produce 
contraction  of  the  vessels,  but  no  effect  has 
followed  this  use  of  it. 

The  dose  is  from  ^tol  grain,  dissolved  in  a 
large  quantity  of  water  and  taken  some  hours 
after  meals. 

Barium  dioxide,  peroxide,  or  hyperoxide, 
the  barium  dioxidum  of  the  U.  S.  Ph.,  is  pre- 
pared by  heating  barium  oxide  to  about  450° 
C,  when  it  takes  up  another  atom  of  oxygen. 
It  is  a  greyish-white,  amorphous  solid  that  is 
gradually  decomposed  on  exposure  to  air.  It 
is  not  used  medicinally,  but  has  been  intro- 
duced into  the  pharmacopoeia  because  it  is  used 
in  making  hydrogen  dioxide. 

Barium,  iodide. — See  under  Iodine. 

Barium  oxide,  baryta,  BaO,  is  prepared  by 
calcining  barium  nitrate  or  by  igniting  the  car- 
bonate or  sulphate  with  charcoal.  It  is  a  grey- 
ish-white, amorphous,  caustic  solid.  Exposed 
to  the  air,  it  absorbs  moisture  and  carbon  di- 
oxide. It  is  used  in  the  preparation  of  barium 
dioxide,  but  has  no  medicinal  use. 

Barium  sulphide,  BaS,  is  a  white  powder. 
It  has  been  used  as  a  depilatory,  according  to 
the  following  formula : 

B  Barium  sulphide,  powdered,  1  to  3  parts ; 
Starch  powder ' 3  parts. 

Make  into  a  cream  with  water  and  spread  it  on 
the  affected  skin  ;  allow  it  to  remain  from  five 
to  ten  minutes,  then  remove  it  with  a  blunt 
knife. 

Barium  sulphocarbolate,  Ba(CeH6S04)a,  is 
prepared  by  digesting  an  aqueous  solution  of 
the  latter  with  barium  carbonate.  Its  physio- 
logical action  has  not  been  investigated.  It 
has  been  used  in  colliquative  diarrhoea  in  rha- 
chitic  children  and  in  gastro-intestinal  disturb- 
ances. The  dose  is  from  i  to  1  grain,  in  water, 
several  times  a  day. — Samuel  T.  Armstrong. 

BAKLEY. — See  Hordeum. 

BABOSMA.— See  Buchu. 

BARYTA. — See  Barium  oxide,  under  Ba- 
rium. 
BABYTTM.— See  Barium. 

BASILICON  OINTMENT.  —  Ceratum 
resinae. 

BATHS  have  been  employed  for  therapeutic 
purposes  since  the  dawn  of  history.  The  Rig- 
Veda  says : 

Healing    are   the  watery  billows,  water   cools   the 

fever^s  glow. 
Healing  against  every  plague,  health  to  thee  brings 

water's  flow. 

While  the  early  medical  writings  of  the  Hindus, 
Chinese,  Egyptians,  Greeks,  and  Romans  con- 
tain references  regarding  the  employment  of 


hydrotherapy,  it  was  among  the  Romans  that 
baths  attained  their  greatest  elaboration.  On 
entering  an  establishment  the  bather  found 
himself  in  the  apodyterium,  which  served  for 
disrobing  apartments  ;  then  the  bather  entered 
the  tepidarium,  in  which  dry  hot  air  was  main- 
tained at  a  fixed  temperature ;  then  he  passed 
to  a  chamber,  the  calidarium,  in  which  the 
temperature  was  more  elevated ;  thence  he  was 
sent  to  the  alipterium  or  hall  for  massage,  and 
then  to  the  lavatorium,  where  he  received  ab- 
lutions of  tepid  water;  and  finally  to  the 
unctorium,,  whei-e  he  was  rubbed  with  oint- 
ments and  perfumes.  There  were  other  apart- 
ments, such  as  the  vasarium,  a  chamber  in 
which  there  were  three  basins,  placed  one  above 
another,  that  supplied  hot,  tepid,  or  cold  water 
according  to  their  distance  from  the  hot-air 
chamber.  The  balneum  contained  a  pool,  the 
alveus,  upon  the  border  of  which  or  on  benches 
(solia)  the  bathers  seated  themselves.  In  the 
frigidarium  the  bather  might  be  cooled  off  by 
sprinkling  from  a  tub  or  by  a  cold  bath.  The 
invention  of  the  balnea  pensilia,  or  shower 
baths,  was  ascribed  to  Asclepiades.  While  Hip- 
pocrates had  advised  tepid  baths  in  the  treat- 
ment of  fevers  and  pneumonia,  it  was  reserved 
for  Asclepiades,  Charmis  of  Marseilles,  Aga- 
thinus,  Celsus,  Musa,  and  Aretreus  to  indicate 
the  more  general  application  of  baths  in  the 
treatment  of  disease,  and  so  popular  did  hydro- 
therapy become  and  so  pronounced  were  its 
friends  and  foes  that  in  the  time  of  Galen  the 
medical  profession  of  Rome  was  divided  into 
two  sects,  the  hydrophiles  and  the  hydrophobes. 
The  former  were  subdivided  into  the  thermo- 
philes,  who  preferred  hot  water,  the  psychro- 
philes,wh.o  preferred  cool  water,  the psychrolites, 
who  preferred  cold  water,  the  psychropaihs, 
who  administered  cold  drinks,  and  the  psychro- 
pants,  who  embraced  both  the  last-named 
methods. 

During  the  early  centuries  of  the  Christian 
era  the  Arabian  physicians  recommended  cold 
baths  in  the  treatment  of  measles  and  small- 
pox, though  Avicenna  regulated  his  employment 
of  this  method  by  the  patient's  age  and  consti- 
tution and  the  season  of  the  year. 

In  the  fifteenth  century  Michael  Savonarola, 
Mengo  Bianchelli,  and  Christoforo  Barzizi  in 
Italy  revived  the  subject  of  the  therapeutic 
employment  of  cold  baths.  At  the  end  of  the 
seventeenth  century  Sir  John  Ployer  wrote  his 
work  Psychrolusia,  in  which  he  recommended 
the  use  of  cold  baths,  and  Bartholin!  and 
Diembroch  in  Germany  employed  baths  in  the 
treatment  of  a  number  of  diseases. 

In  the  eighteenth  century  Priedrich  Hoff- 
mann wrote  a  book  to  demonstrate  the  utility 
of  water  in  all  diseases,  either  acute  or  chronic. 
From  this  period  on,  the  history  of  the  use  of 
baths  is  so  associated  with  that  of  hydriatrics 
that  the  reader  is  referred  to  that  article  for 
further  information. 

By  the  word  bath  we  designate  a  more  or 
less  prolonged  immersion  of  the  whole  or  part 
of  the  body  in  a  liquid,  vaporous,  gaseous,  or 
solid  medium.  Besides  these  four  classes  of 
baths  there  are  mixed  baths,  semiliquid  and 
semisolid,  such  as  mud  baths,  manure  baths. 
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baths  of  freshly  pressed  grapes,  and  special 
baths,  such  as  electric  baths,  etc. 

Before  describing  the  different  forms  of  baths 
employed  and  the  manner  of  their  administra- 
tion it  is  necessary  to  consider  the  action  of 
heat  and  cold  on  the  organism.  A  temperature 
moderately  warm,  not  above  104°  P.,  increases 
cutaneous  sensibility  and  produces  a  more  or 
less  intense  redness  of  the  skin  in  consequence 
of  the  dilatation  of  the  capillary  blood-vessels. 
This  redness  is  the  consequence  of  the  heat  ex- 
citing the  vaso-dilator  nerves  and  paralyzing 
the  vaso-Gonstrietors.  A  higher  temperature, 
from  110°  to  120°  F.,  decreases  or  abolishes 
sensibility,  and  this  fact  is  taken  advantage  of 
in  the  treatment  of  certain  neuroses;  if  this 
temperature  is  administered  slowly  there  is  the 
usual  dilatation  of  the  capillaries,  but  if  it  is 
applied  suddenly  it  causes  spasmodic  constric- 
tion of  the  cutaneous  vessels  and  pallor  and 
•wrinkling  of  the  skin. 

A  higher  temperature  is  tolerated  when  the 
heat  is  dry  than  when  it  is  moist.  Bonnal 
stated  that  he  remained  fifteen  minutes  in  a 
hot-air  bath  of  375°  P.,  and  for  the  same  time 
in  a  hot-water  bath  of  114-8°  P.  In  the  latter 
experiment  perspiration  continued  for  an  hour 
after  the  bath,  and  there  was  a  total  loss  of 
weight  amounting  to  3,300  grammes,  but  this 
loss  was  recovered  from  in  twenty-four  hours. 
But  such  a  toleration  of  hot  air  as  that  above 
mentioned  is  exceptional ;  ten  minutes  is  long 
enough  time  for  toleration  of  hot  air  at  369°  P., 
a  temperature  higher  than  necessary  to  make 
steam.  Under  such  exposure  the  body  tem- 
perature rises  only  from  101'5°  to  103°  P.  This 
is  due  to  the  fact  that  the  air  is  a  bad  con- 
ductor, and  gives  less  heat  to  the  body  tha;i 
water,  and  also  to  the  fact  that  the  skin  b4- 
comes  covered  with  perspiration  that  evaporates 
and  abstracts  heat.  The  increased  number  of 
heart  beats  and  the  dilated  state  of  the  blood- 
vessels enable  the  skin  to  obtain  an  ample  sup- 
ply of  blood  for  the  formation  and  evaporation 
of  sweat,  but  if  the  secretion  of  the  latter  is 
diminished  the  body  is  unable  to  endure  the 
hot  atmosphere.  This  is  the  explanation  of  a 
person's  inability  to  tolerate  so  high  a  tempera- 
ture in  a  vapour  bath  as  in  a  hot-air  bath ;  in 
the  former,  at  from  137'3°  to  140°,  the  rec- 
tal temperature  may  rise  to  105°  or  even  107°, 
showing  that  the  heat  accumulates  in  the 
body. 

If  a  person  is  placed  in  a  bath  in  which  the 
water  has  the  temperature  of  the  body,  the 
normal  temperature  rises  1'80°  in  an  hour,  and 
in  an  hour  and  a  half  it  may  rise  3'6°.  If  the 
water's  temperature  is  gradually  increased  from 
101-5°  to  104°  the  axillary  temperature  will  rise 
to  103-3°  within  fifteen  minutes. 

A  high  temperature  accelerates  the  contrac- 
tions of  the  heart  and  increases  the  rapidity  of 
the  pulse,  the  latter  reaching  160  a  minute  in  a 
very  hot  air  bath.  Hence  the  contra-indication 
of  very  hot  baths  in  those  suffering  from  heart 
disease. 

Moist  heat  at  a  high  temperature  increases, 
dry  heat  decreases,  the  number  of  respira- 
tions. 

While  a  moderate  degree  of  heat  diminishes 


the  irritablity  of  the  nervous  system,  a  high 
temperature  produces  nervous  excitation,  such 
as  vertigo,  cephalalgia,  etc.  Musso  and  Berge- 
sio  found  in  a  person  who  had  lost  a  portion  of 
the  scalp  and  skull  that  in  a  bath  of  from 
100-4°  to  103-2°  three  or  four  minutes  sufficed 
to  produce  venous  congestion  and  slowing  of 
the  pulsation  of  the  cerebral  blood-vessels,  fol- 
lowed by  cerebral  anaemia  and  slight  accelera- 
tion of  the  pulse,  these  latter  conditions 
persisting  for  some  hours  after  the  bath. 

A  moderately  warm  temperature  favours  mus- 
cular work  and  slightly  increases  muscular 
excitability,  but  a  iigh  temperature  diminishes 
excitability  and  renders  the  muscles  incapable 
of  sustained  effort,  in  consequence  of  fatigue. 
This  latter  fact  is  taken  advantage  of  in  the 
treatment  of  vaginismus  and  spasm  of  the 
glottis. 

The  excitation  by  heat  of  the  nerves  supply- 
ing the  sudoriparous  glands  increases  the  se- 
cretion of  sweat,  and  this  activity  is  furthered 
by  the  afflux  of  blood  to  the  skin.  As  a  result 
of  increased  perspiration,  there  is  a  decrease  in 
the  urinary  secretion. 

Remaining  in  an  environment  that  has  a 
higher  temperature  than  that  of  the  human 
body  tends  to  produce  a  loss  of  weight,  such 
loss  being  in  direct  ratio  to  the  temperature  of 
the  environment  and  the  length  of  the  sojourn ; 
and  the  loss  is  greater  in  hot  moist  air  than  in 
hot  dry  air. 

Hot  baths  diminish  interstitial  combustion, 
lessen  the  absorption  of  oxygen,  and  diminish 
the  exhalation  of  carbonic  acid  ;  the  excretion 
of  nitrogenous  products,  including  uric  acid,  is 
increased.  Such  baths  may  produce  or  increase 
glyemmia  and  glycosuria,  and  their  use  by  dia- 
betics should  be  at  moderate  temperatures  and 
not  too  prolonged.  Henocque  has  shown  that 
hot  baths  augment  the  reduction  of  oxyhiemo- 
globin,  and  Winternitz's  investigations  demon- 
strated that  there  was  a  diminution  in  the 
number  of  leucocytes. 

Decided  cold  quickly  produces  a  painful  im- 
pression on  the  skin  that  may  pass  into  com- 
plete insensibility.  This  fact  is  made  use  of  in 
the  production  of  local  anmsthesia,  and  it  is  due 
to  a  spasmodic  constriction  of  the  capillaries 
with  consequent  anaemia  and  pallor  of  the 
integument. 

Ordinary  cold  causes  contraction  of  the 
cutaneous  vessels,  and  the  skin  becomes  pale, 
less  soft,  poorer  in  juices,  and  collapsed ;  its. 
epithelium  becomes  dry.  The  radiation  of 
heat  from  the  surface,  as  well  as  the  thermal 
conduction  through  the  skin,  is  diminished  by- 
the  contraction  of  the  cutaneous  vessels  and 
muscles,  and  by  the  expulsion  of  the  blood, 
from  the  cutaneous  and  subcutaneous  vessels. 
These  facts  indicate  the  necessity  of  rapidly 
drying  the  body  on  leaving  the  bath,  for  the 
exposure  while  the  skin  is  wet  causes  chilling 
by  evaporation  during  summer  and  by  the  ac- 
tion of  the  cold  air  during  winter. 

The  constriction  of  the  capillaries  of  the 
skin  by  cold  is  a  reflex  act ;  when  the  applica- 
tion of  the  cold  is  of  short  duration  this  action 
is  only  temporary  and  is  followed  by  a  reflex 
dilatation  of  the  vessels,  so  that  the  oonstric- 
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tion  and  anaemia  are  follo'wed  by  expansion 
and  congestion  of  the  tissues.  In  the  majority 
of  cases,  notwithstanding  the  more  or  less 
marked  redness  of  the  skin,  and  despite  the 
agreeable  sensation  of  warmth  felt  by  the  in- 
dividual after  the  application  of  cold,  the 
temperature  of  the  skin  remains  below  normal 
for  some  time.  This  is  due  to  the  fact  that 
the  cutaneous  redness  is  the  result  of  paralytic 
distention  of  the  capillaries  ;  but  the  blood  is 
cooled  by  coming  in  contact  with  the  cool  tis- 
sues, and  it  is  not  until  the  heart's  action  has 
forced  a  considerable  amount  of  blood  through 
the  tissues  that  the  normal  heat  is  restored. 

Everybody  has  realized  that  a  slow  and  pro- 
gressive immersion  in  cold  water  is  much  more 
unpleasant  than  a  quick  plunge  into  it.  The 
shock  is  less  intense  if  the  body  has  been 
prepared  for  the  reaction  by  exercise  or  fric- 
tion. To  many  persons,  such  as  neuropathic 
women  and  children,  the  impression  of  cold 
water  is  agreeable ;  to  the  phlegmatic  or  those 
having  aneesthesia  it  is  indifOerent ;  while  to 
some  it  is  insupportable. 

In  its  transitory  action  on  the  circulation 
cold  excites  the  vaso-oonstrietors  and  paralyzes 
the  vaso-dilators ;  but  following  the  excitation 
of  the  vaso-constrictors  there  is  depression, 
and  gradually  the  paralysis  of  the  vaso-dilators 
ceases,  though  certain  medicinal  agents  may 
produce  an  intense  cold  that  paralyzes  the 
vaso-dilators  for  some  time.  This  action  of 
cold  is  the  reverse  of  that  of  heat.  Cold  in 
its  action  on  the  general  circulation  retards 
the  heart  and  diminishes  the  frequency  of  the 
pulse,  although  at  the  beginning  of  its  appli- 
cation it  produces  an  ephemeral  acceleration 
that  is  succeeded  by  a  retardation  more  or  less 
marked  in  conformity  with  the  low  tempera- 
ture of  the  water ;  these  phenomena  are  due 
to  the  reflex  influence  of  the  peripheral  excita- 
tion caused  by  cold  water  on  the  cardiac 
nerves.  Rosenthal  found  that  when  animals 
were  kept  for  a  long  time  in  a  warm  chamber 
their  vessels  lost  to  a  great  extent  their  con- 
tractile power,  and  in  consequence  the  animals 
became  much  more  readily  chilled  when  ex- 
posed to  cold.  The  periodical  contraction  of 
the  cutaneous  vessels  produced  by  cold  baths 
regularly  taken  tends  to  protect  the  individual 
from  the  injurious  effects  of  accidental  ex- 
posure. 

A  cold  bath  increases  the  activity  of  respir- 
atory combustion  in  proportion,  np  to  a  cer- 
tain point,  to  the  degree  of  coldness  of  the 
water ;  the  respirations  become  ampler  and 
more  profound.  Quinquand's  experiments 
showed  that  cold  baths  doubled  or  tripled  the 
absorption  of  oxygen,  and  proportionately  en- 
hanced the  exhalation  of  carbonic  acid.  In  a 
very  cold  bath  there  is  a  diminution  of  the 
absorption  of  oxygen  and  of  the  exhalation  of 
carbonic  acid.  The  experiments  of  Richet, 
Henriot,  and  d'Arsonval  show  that  cold  baths 
increase  the  processes  of  oxidation  and  of  in- 
terstitial combustion,  and  in  consequence  there 
is  an  increased  excretion  of  waste  substances. 
These  changes  are  usually  associated  with  an 
increased  appetite,  so  that  cold  baths  are  a 
powerful  tonic. 


Cold  diminishes,  and  at  an  intense  degree 
may  annihilate,  muscular  contraction.  Its 
immediate  effect  on  unstriped  muscle  fibre 
is  to  produce  a  more  or  less  rapid  contrac- 
tion :  the  nipples  are  drawn  up,  the  penis  is 
contracted  and  curved,  the  prepuce  is  wrin- 
kled, the  testicles  are  retracted  to  the  rings. 
There  are  chattering,  shivering,  and  cidis 
anserina. 

Moderate  cold  stimulates  the  brain  and 
favours  intellectual  work,  but  a  very  low  tem- 
perature is  inimical  to  cerebral  efliort.  In 
nervous  persons  a  decided  dry  cold  is  more  ex- 
citing than  a  humid  cold.  Reference  has  been 
made  to  the  reflex  action  of  cold  on  the  capil- 
laries— an  action  that  may  influence  the  secre- 
tion and  dynamic  functions  of  organs.  For 
example,  cold  foot  baths  favour  contraction  of 
the  uterine  blood-vessels,  or  they  increase  the 
secretion  of  urine,  or  they  diminish  cerebral 
hyperaemia. 

Contrary  to  heat,  cold  diminishes  perspira- 
tion and  consequently  increases  the  secretion 
of  urine.  Wertheimer's  investigations  have 
shown  that  the  action  of  cold  on  the  termina- 
tions of  the  cutaneous  nerves  affects  the  renal, 
just  as  it  does  the  cerebral,  circulation.  Aus- 
set,  Roque,  and  Weill  found  that  in  patients 
suffering  from  infectious  diseases,  such  as 
typhoid  fever,  scarlatina,  measles,  etc.,  the 
toxicity  of  the  urine  was  manifestly  increased 
under  the  influence  of  cold  baths. 

Cold  baths  increase  not  only  the  number  of 
red  blood-corpuscles,  but  also  the  proportion 
of  haemoglobin.  Henocque  has  shown  that 
hot,  like  cold,  baths  increase  the  activity  of  the 
reduction  of  oxyhsemoglobin.  Winternitz  and 
W.  S.  Thayer  found  that  not  only  in  patho- 
logical, but  also  normal  conditions,  there  was 
an  appreciable  leuoocytosis  after  a  cold  bath 
that  lasted  as  long  as  two  hours ;  but  while 
Winternitz  believed  that  this  was  due  to  an 
increased  exodus  of  leucocytes  from  the  blood- 
forming  organs,  Thayer  considered  it  a  local 
condition  incident  to  the  cold  and  the  fric- 
tion. 

James  Curry  was  the  first,  about  a  hundred 
years  ago,  to  scientifically  demonstrate  that 
the  application  of  the  cold  bath  decreased  not 
only  the  peripheral,  but  the  central  tempera- 
ture. 

A  well-known  and  able  American  physician, 
in  his  enthusiastic  advocacy  of  hvdrot'herapy, 
writes  that  "  precision  in  the  temperature  of 
water  (which,  if  cold,  may  vary  from  35°  to 
80°)  is  as  important  as  is  dosage  of  medicinal 
agents."  While  it  has  not  been  the  writer's 
experience  that  a  variation  of  a  few  degrees 
in  the  average  temperature  indicated  for  a 
bath  will  make  any  decided  difference  either 
in  the  comfort  of  the  patient  or  in  the  thera- 
peutic effects  of  the  water,  he  does  not  be- 
lieve that  the  temperature  should  be  left  to 
the  chance  of  a  difference  ranKing;  from  35° 
to  80°. 

Each  author  on  hydrotherapy  seems  to  be  a 
law  unto  himself  in  designating  the  tempera- 
ture by  certain  terms.  The  following  table 
will  give  an  idea  of  these  arbitrary  divisions 
that  are  more  theoretical  than  practical : 
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BoBtao. 

BeDi-Bardi. 

Delmas. 

Bottey. 

Excessively  cold 

-42- B" 

-54- 5° 
54-6°  -03 ■ 5° 
65-75»-77° 

46-4°-63-6° 
53  0°-60'8° 
60  8°-68° 
680°-78-8° 
78-8°-S6° 
86-0°-104° 
104-0°+ 

44 
61 
60 
69 
78 
87 
96 
105 

6°-60° 

8°-59'' 

8''-68° 

8°-r7° 

8°-86° 

8°-95» 

8°-104° 

8°-122° 

42-8°-53  6'' 

Cold 

65-4°  62-6° 

Cool 

64-4°-77° 

"  With  the  chill  off " 

LukewariQ  or  temperate 

77-00°-88-26° 
88-25°-99-6'' 
99-5°  -113° 

78-8°-89-6° 

Hot 

91-4°  96-8° 

Very  hot 

986°  + 

Excessively  hot 

Bottey  has  proposed  that  the  classification 
of  the  temperature  should  rest  upon  a  physio- 
logical basis  furnished  by  the  action  of  water 
at  divers  temperatures  on  the  animal  heat  of 
an  individual.  Between  the  two  facts  that 
heat  tends  to  increase  the  temperature  of  the 
body  and  that  cold  tends  to  lower  it  there  is 
the  middle  term  of  a  temperature  that  is  de- 
void of  influence  on  the  organism.  This  mid- 
dle ground  evidently  varies  with  the  individual 
and  his  environment ;  but  according  to  Liebig, 
Liebermeister,  and  others,  water  between  91'4° 
and  96'8°,  inclusive,  produces  no  elevation  of 
animal  heat.  Each  time  an  individual  is  ex- 
posed to  water  at  a  temperature  of  98'6°  or 
over  there  is  an  elevation  of  body  temperature, 
and  each  time  he  is  exposed  to  a  temperature 
under  89'6°  there  is  a  depression  of  body  tem- 
perature; therefore  the  former  is  designated 
as  very  hot  water  and  the  latter  as  temperate 
water. 

The  cold  bath  of  the  hydrotherapists  is 
submersion  in  water  having  a  temperature  of 
from  45°  to  55°  P.,  the  patient  being  kept  in 
the  water  from  a  few  seconds  to  a  minute 
and  being  constantly  rubbed  while  in  it  and 
vigorously  dried  with  a  rough  towel  as  soon  as 
it  is  over.  The  impression  of  cold  that  is  con- 
sequent upon  the  immersion  is  very  decided, 
the  respiration  is  irregular,  and  there  are  hor- 
ripilation and  other  sensory  cutaneous  disturb- 
ances that  are  relieved  by  the  friction.  These 
first  symptoms  of  shock  are  of  brief  duration, 
as  a  rule,  and  are  succeeded  as  the  patient  is 
removed  from  the  bath  by  a  feeling  of  warmth 
and  stimulation  that  is  a  most  agreeable  re- 
action. This  glow  is  the  reaction  from  the 
decided  concentration  of  the  blood  in  the 
viscera  and  internal  portions  of  the  body, 
causing  a  thermogenetic  action,  and  it  has  a 
powerful  tonic  and  sedative  effect.  This  bath 
is  indicated  in  all  conditions  in  which  a  strong 
cooling  effect  is  desired,  and  it  is  especially 
useful  in  insolation  and  in  neurasthenia,  in 
which  condition  it  is  desirable  to  stimulate  the 
circulation  and  the  processes  of  metabolism.  It 
should  not  be  employed  in  rheumatic  conditions, 
in  pulmonary  or  cardiac  diseases,  in  neur'algias, 
or  in  organic  or  functional  conditions  in  which 
sudden  hypera3mia  would  be  undesirable. 

The  cold  bath,  as  ordinarily  given,  is  in  water 
of  a  temperature  varying  from  65°  to  70°  P., 
the  patient  being  taken  to  the  tub  or  a  movable 
tub  being  brought  beside  the  bed,  according  to 
the  disease  and  the  patient's  condition.  Such 
a  bath  should  always  be  given  in  a  \ftll- warmed 
room  free  from  air  currents,  the  patient's  face 
should  be  washed  with  cold  water,  and  he 
should  have  a  compress  of  cold  water  placed 


about  the  head.  A  stimulant  may  be  given  to 
him,  according  to  his  condition,  and  he  stejis 
or  is  lifted  into  the  water,  lying  down  so  that 
the  water  is  around  his  neck,  and  it  is  impor- 
tant that  it  should  cover  the  shoulders  so  as  to 
avoid  the  risk  of  pulmonary  congestion.  The 
head  may  be  supported  by  an  attendant  or 
rest  upon  an  air  cushion  that  hangs  from  the 
head  of  the  tub.  During  the  bath  the  head 
should  be  wet  with  affusions  of  cold  water. 
While  the  patient  is  in  the  water  the  extremi- 
ties and  body  should  be  vigorously  rubbed, 
with  the  exception  that  in  typhoid  fever  or 
dysentery  the  abdomen  should  be  very  gently 
massaged  in  order  to  avoid  the  risk  of  perfora- 
tion. The  patient,  if  an  adult,  may  remain  in 
the  bath  for  from  five  to  twenty  minutes; 
from  five  to  ten  minutes  will  suflice  for  a 
child.  The  appearance  of  rigours  or  decided 
chilliness  indicates  the  necessity  of  removal 
from  the  water.  The  patient  is  placed  on  a 
sheet  resting  on  blankets,  and  these  coverings 
are  separately  folded  about  him,  hot  bottles 
being  placed  at  his  feet.  Brand  advises  that  a 
patient  should  take  a  drink  of  cold  water  every 
fifteen  minutes  after  the  bath,  but  if  there  is 
much  depression  a  little  hot  milk  and  Vichy  or 
some  hot  bouillon  is  preferable.  As  soon  as 
the  patient  has  reacted  from  the  immediate 
effects  of  the  bath,  usually  within  from  five  to 
ten  minutes,  he  is  dried  with  towels  and  placed 
under  the  bedclothes  ;  if  there  is  meteorism  it 
is  well  to  cover  the  right  iliac  region  with  a 
cold  wet  compress. 

The  bath  should  be  repeated  every  three 
hours  during  the  day  and  night  if  the  patient's 
temperature  exceeds  102°  F.  ;  if  it  is  less  than 
that  there  is  no  necessity  of  administering  the 
baths  so  frequently.  This  holds  true  during 
defervescence  and  convalescence.  The  tem- 
perature should  be  taken  every  three  hours, 
before,  and  also  after  the  bath,  to  ascertain  the 
degree  of  temperature  reduction  that  has  been 
obtained. 

As  Baruch  truly  says,  the  greatest  gentle- 
ness and  the  least  fuss  should  be  associated 
with  the  bathing;  the  patient  should  be 
lowered  at  once  into  the  water,  in  order  to  end 
the  feelings  of  shock  and  oppression  associated 
with  this  procedure.  If  there  is  respiratory 
difficulty,  it  may  be  relieved  at  once  by  a  cold 
affusion  on  the  head.  A  sense  of  well-being, 
as  a  rule,  succeeds  the  preliminary  shock,  and 
it  is  five  or  ten  minutes  before  the  preliminary 
indications  of  the  secondary  chill  are  felt,  pro- 
vided the  patient  is  constantly  rubbed  while  in 
the  tub.  Associated  with  the  chill  are  sensa- 
tions of  malaise ;  the  chill  is  due  to  the  de- 
crease of  the  central  temperature,  wnich  at  first 
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may  be  slightly  increased  in  consequence  of 
the  effect  of  the  concentration  of  blood  in  the 
internal  parts  of  the  body.  But  the  heat-loss 
of  the  circulating  blood  that  results  from  the 
contact  with  the  water,  and  the  furtherance 
both  of  the  circulation  and  of  the  heat  abstrac- 
tion by  the  cutaneous  friction,  soon  increase 
thermolysis  and  lessen  thermogenesis  and  the 
chill  follows.  Unless  the  face  becomes  cyanotic, 
there  is  little  to  fear  from  a  ten-  or  fifteen- 
minute  bath,  notwithstanding  the  cyanosis  of 
the  body  and  the  modification  of  the  pulse. 

The  foregoing  remarks  apply  particularly 
to  the  use  of  the  baths  for  thermolytic  pur- 
poses. Where  the  bath  has  been  prescribed 
for  its  tonic  effect,  if  it  produces  much  dis- 
comfort, and  particularly  if  there  is  not  good 
reaction  after  it,  the  routine  is  likely  to  do 
harm  rather  than  good.  In  such  cases  it  is 
better  to  adopt  some  other  form  of  cold  appli- 
cations, such  as  the  sitz-bath,  etc.,  after  which 
vigorous  friction  will  assist  in  bringing  about 
reaction.     [See  Htdriatrios.] 

The  liot  bath  is  a  most  useful  adjuvant 
for  the  physician.  The  term  is  applied  to  the 
more  or  less  prolonged  immersion  of  the  body 
in  water  having  a  temperature  of  from  80°  to 
95°  F.,  or,  if  very  hot,  above  96°  P.  A  bath  at 
the  first-named  temperature  has  no  marked 
influence  on  the  human  temperature,  but  acts 
principally  on  the  skin,  that  becomes  supple, 
with  its  contractile  fibres  relaxed  and  its  pores 
opened.  The  peripheral  nerves  are  agreeably 
and  moderately  stimulated,  both  peripheral 
and  central  nervous  excitability  being  dimin- 
ished ;  the  sebaceous  matter  covering  the  skin 
is  removed,  particularly  if  the  bath  is  associated 
with  saponaceous  friction ;  and  the  cardiac 
pulsations  are  diminished  both  in  frequency 
and  in  force.  But  when  the  temperature  of 
the  bath  is  higher  there  is  likely  to  be  some 
elevation  of  both  the  central  and  the  peripheral 
temperature ;  there  is  an  increase  in  the  number 
of  cardiac  contractions  and  consequently  an 
acceleration  in  the  frequency  of  the  pulse ; 
there  is  an  increase  in  the  number  and  ampli- 
tude of  the  respirations ;  the  skin  becomes  red, 
the  veins  of  the  forehead  are  turgid,  and  there 
is  perspiration. 

Under  the  influence  of  the  moderately  hot 
bath  the  insensible  perspiration  is  lessened  and 
the  quantity  of  urine  is  increased.  Jardet 
found  that  the  urine  lost  its  acidity  for  some 
hours  after  the  bath  and  might  become  alka- 
line, especially  when  the  bath  was  very  hot. 

There  may  be  some  absorption  in  the  hot 
bath,  especially  if  the  water  contains  gas.  If 
the  water  is  quite  hot  and  the  bath  prolonged 
there  may  occur  cephalalgia,  ringing  in  the 
ears,  syncope,  and  other  symptoms  of  func- 
tional cerebral  disturbance. 

A  very  hot  bath  produces  decided  excitation 
of  the  cutaneous  nerves  and  reflex  vaso-motor 
action.  On  the  patient's  leaving  the  bath,  even 
if  it  has  been  only  moderately  hot,  there  is 
more  or  less  pronounced  cooling  of  the  surface 
of  the  skin,  tiie  reduction  sometimes  amount- 
to  from  3°  to  6°  F.  Dr.  F.  Bottey,  who  has 
reported  the  latter  reduction  of  temperature, 
suggests  that  it  explains  the  frequent  recur- 


rence of  myalgic  or  neuralgic  pains  after  a 
warm  or  a  hot  application.  Consequently,  after 
a  hot  bath  the  skin  should  be  energetically 
rubbed  and  the  patient  wrapped  in  sufficiently 
warm  covering,  and  great  care  should  be  exer- 
cised in  immediately  subjecting  patients  to  the 
reaction  of  a  cold  douche. 

The  hot  bath  is  indicated  for  its  direct  anti- 
spasmodic effects  upon  the  nervous  system, 
and  is  particularly  advantageous  in  eases  of 
excessive  excitability,  such  as  maniaeal  excite- 
ment, hysterical  mania,  convulsions,  and  in- 
somnia, the  bath  being  prolonged  for  from  an 
hour  to  two  hours  or  longer.  Brierre  de  Bois- 
mont  kept  insane  patients  in  the  hot  bath  for 
from  fiif teen  to  eighteen  hours,  and  in  certain 
neuroses  De  Laures  continued  the  immersion 
for  from  thirty  to  fifty  hours,  in  one  instance 
even  for  two  hundred  and  sixty  hours.  But 
such  prolonged  baths  are  likely  to  exercise  a 
debilitating  effect  and  are  attended  with  many 
inconveniences. 

In  lassitude,  in  muscular  fatigue  consequent 
upon  physical  labour,  in  the  nervous  excitabil- 
ity of  pregnancy,  during  i'he  preliminary  pains 
of  labour,  and  in  vesical  spasm  the  hot  bath 
exercises  a  rapid  and  salutary  influence.  It 
may  be  employed  in  the  treatment  of  many  ex- 
ternal and  internal  inflammations,  in  general 
bruising,  in  erysipelas,  in  strangulated  hernia, 
and  in  cutaneous  diseases  such  as  variola, 
pemphigus,  psoriasis,  etc.  In  certain  local  in- 
flammations, such  as  phlegmasia  alba  dolens, 
phlebitis,  lymphangeitis,  metritis,  urethritis, 
orchitis,  cystitis,  and  inflamed  wounds,  the  hot 
bath  exercises  not  only  a  local  but  also  a  gen- 
eral sedative  effect. 

In  asphyxia  neonatorum  one  of  the  best 
means  of  stimulating  the  respiratory  function 
and  arousing  the  circulation  is  to  plunge  the 
child's  body  into  water  of  a  temperature  of 
from  105°  to  115°  F. 

A  hot  bath  having  a  temperature  of  from 
103°  to  105°  P.,  lasting  for  from  fifteen  to 
forty-five  minutes,  will  often  stop  metrorrha- 
gia or  relieve  dysmenorrhaea.  Tarnier  recom- 
mends its  use  in  uterine  disorders  in  nursing 
women. 

Baths  having  a  temperature  of  from  105°  to 
111°  P.  are  very  useful  in  the  treatment  of 
chronic  muscidar  or  articular  rheumatism,  and 
during  their  administration  the  patient  should 
drink  water  freely.  Such  baths  facilitate 
the  appearance  of  the  rash  in  the  exanthemata, 
tend  to  keep  up  the  animal  heat  and  relieve 
the  depression  of  cholera  asiatica,  of  dysentery, 
and  oi pernicious  malarial  fever,  relieve  the  re- 
nal congestion  in  malarial  hcematuria.  and  are 
of  value  in  many  chronic  morbid  conditions. 

It  is  necessary  to  supervise  the  administra- 
tion of  very  hot  baths  carefully,  for  they  dimin- 
ish the  secretions,  enhance  the  susceptibility 
to  cold,  and  when  prolonged  may  give  rise  to 
considerable  debility.  They  should  not  be  ad- 
ministered to  persons  suffering  with  long- 
standing heart  disease,  or  to  those  having 
apoplectic  tendencies,  or  to  diabetics. 

The  alternating  bath  is  administered  by 
means  of  two  bath  tubs  placed  side  by  side, 
one  being  filled  for  a  depth  of  about  six  inches 
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with  water  having  a  temperature  higher  than 
98°  F.,  while  the  second  contains  cold  water. 
The  patient  is  vigorously  massaged  and  rubbed 
in  the  tub  containing  the  warm  water  for  about 
a  minute,  when  he  is  quickly  transferred  to 
the  tub  containing  the  cold  water,  into  which 
he  is  plunged  for  a  moment  and  at  once  re- 
turned to  the  warm-water  tub,  in  which  the 
friction  and  massage  are  begun  again.  This 
procedure  is  repeated  three  or  four  times,  the 
bath  always  terminating  by  the  immersion  in 
the  cold  water.  This  bath  may  be  employed 
when  a  revulsive  agent  is  desired  and  the 
douche  is  badly  tolerated. 

The  continuous  bath  was  highly  commended 
by  Hebra,  who  administered  it  in  eases  of 
extensive  burns,  psoriasis,  pemphigus,  and  va- 
riola. He  employed  an  ordinary  bath-tub  six 
feet  long  by  three  feet  broad,  in  the  interior  of 
which  an  iron  frame  was  fitted,  and  transverse 
bands  of  webbing  were  attached  to  the  frame 
as  in  an  ordinary  bed.  The  frame  was  sus- 
pended in  the  bath  by  cords  attached  to  it  at 
each  end;  it  was  covered  by  a  blanket  and 
furnished  with  an  air-pillow.  The  cords  passed 
over  rollers  at  the  head  and  foot  of  the  tub, 
so  that  the  bed  could  be  raised  and  lowered  in 
the  bath.  At  the  head  of  the  tub,  but  at  a 
higher  level,  was  a  copper  boiler,  furnishing 
water  of  any  desired  temperature,  that  entered 
by  a  supply  pipe  at  the  bottom  of  the  bath  and 
escaped  by  a  pipe  at  the  water  level,  thus 
keeping  up  a  continuous  current.  The  water 
was  kept  at  a  temperature  of  from  90°  to  100° 
P.,  and  was  entirely  changed  every  day.  A 
wooden  cover,  upon  which  a  blanket  was 
spread,  was  put  over  the  lower  part  of  the  ap- 
paratus while  the  patient  was  in  the  bath. 
Hebra  kept  patients  in  such  a  bath  for  a  hun- 
dred days  uninterruptedly.  Instead  of  the 
apparatus  above  described,  rubber  air-rings 
and  pillows  may  be  used  to  support  the  body, 
and  by  an  easily  regulated  flow  of  warm  water 
the  patient  may  be  kept  in  a  continuous  bath. 

The  hot-air  bath,  is  deservedly  popular  at 
the  present  time,  because  it  allows  of  an  exact 
graduation  of  the  temperature  of  the  air  sur- 
rounding the  patient, and  maybe  administered 
in  several  ways. 

The  preferable  method  is  by  means  of  a 
wooden  box,  measuring  from  3^  to  3  ft.  wide, 
by  from  3^  to  4  ft.  deep,  by  from  4  to  4| 
ft.  high.  The  box  is  made  air-tight,  of  well- 
seasoned  wood ;  its  front  consists  of  a  single  or 
double  door  permitting  of  ingress  and  egress, 
and  the  top  is  perforated  so  as  to  allow  of  the 
passage  of  an  adult's  head.  Within  the  box 
there  are  a  stool,  the  height  of  which  may  be 
adjusted  by  means  of  a  screw,  and  a  foot-stool 
on  which  to  vest  the  feet.  The  air  within  the 
box  may  be  heated  by  means  of  a  spirit  lamp, 
or  a  small  kerosene  stove,  or  one  or  more 
Bunsen  burners,  or  a  steam  coil.  At  a  conven- 
ient point  the  box  has  a  perforation  to  admit 
of  the  passage  of  a  thermometer  that  will  inform 
the  physician  of  the  range  of  temperature. 

The  patient  enters  the  box,  the  stool  is  ad- 
justed so  that  the  head  is  free  above  the 
aperture,  a  sheet  or  bath  towel  being  placed 
between  the  latter  and  the  neck  so  as  to  pre- 


vent loss  of  heat,  and  a  wet  towel  is  placed 
about  the  patient's  head.  The  heating  is  then 
begun,  and  the  rate  of  pulsation  of  the  tem- 
poral artery  and  the  mouth  temperature  are 
taken  at  intervals  of  ten  or  fifteen  minutes, 

In  a  case  in  which  the  patient  cannot  be  re- 
moved from  bed,  a  frame  consisting  of  two 
wooden  or  iron  rods  six  feet  long,  connected  at 
both  extremities  and  in  the  middle  by  semicir- 
cular rods  having  a  radius  of  from  twenty  to 
twenty-six  inches,  will  support  several  heavy 
blankets  and  thus  give  a  good  space  about  the 
body.  The  blankets  cover  the  frame  and  are 
tucked  in  about  the  patient's  neck  and  around 
an  elbow  of  stovepipe  that  is  placed  at  the  foot 
of  the  frame  and  hangs  over  the  bed.  Under  the 
aperture  of  the  stovepipe  a  kerosene-oil  stove  or 
a  Bunsen's  burner  is  placed,  and  the  air  within 
the  blankets  is  speedily  heated.  A  wet  towel 
should  be  laid  about  the  patient's  head,  the 
same  as  when  he  is  in  the  box,  and  a  rubber 
sheet  should  be  placed  beneath  the  bed  sheet 
in  order  to  prevent  wetting  the  mattress  by 
the  perspiration.  It  is  my  custom  to  direct 
that  a  certain  quantity  of  liquid,  such  as  equal 
parts  of  Vichy  and  water  or  of  Vichy  and 
milk,  be  given  the  patient  while  in  the  bath, 
in  order  to  promote  diaphoresis. 

A  great  advantage  of  this  over  the  Turkish 
bath  is  that  the  patient's  head  is  not  in  an  at- 
mosphere of  hot  air,  he  is  enabled  to  breathe 
cold  air,  he  runs  no  risk  of  cerebral  congestion, 
and  the  physician  or  the  attendant  can  easily 
converse  with  him  and  be  informed  of  his 
wants.  The  head  and  face,  nevertheless,  par- 
ticipate in  the  general  perspiration.  When  it 
is  desired,  a  door  or  window  may  be  opened 
while  the  patient  is  in  this  bath,  so  as  to  allow 
of  the  respiration  of  cold  air,  and  there  is  not 
the  least  likelihood  of  bronchitis  or  pneumonia 
resulting  therefrom. 

With  timid  persons  it  is  better  to  begin  with 
a  moderate  temperature,  gradually  increasing 
the  heat  from  the  beginning  to  the  end  of  the 
seance  ;  otherwise  if  the  elevation  becomes  too 
rapid  the  individuals  become  anxious  and  may 
have  syncope.  The  maximum  temperature 
that  is  comfortably  tolerated  is  from  133°  to 
140°  P.,  though  Dr.  Baruch  states  he  has  used 
a  temperature  as  high  as  180°  P.  These  latter 
temperatures  should  not  be  continued  more 
than  from  fifteen  to  twenty  minutes,  especially 
in  persons  affected  with  cardiac  disease.  When 
the  desired  temperature  is  attained,  the  bath  is 
continued  for  some  time  until  the  perspiration 
has  been  sufficiently  abundant,  the  temperature 
is  gradually  lowered,  and  then  the  patient  is 
wrapped  in  blankets  and  placed  in  bed  or  rap- 
idly given  a  cold  sponging  or,  if  he  is  strong 
enough  to  stand  it,  a  Scotch  douche  or  a  cool- 
ing douche. 

In  a  few  minutes  after  the  temperature  in 
the  bath  has  risen  there  are  an  increase  in  the 
pulse  rate,  a  decrease  in  the  arterial  tension, 
and  an  increase  in  the  temperature  and  the 
rate  of  the  respiration. 

Physiologically,  the  cutaneous  vessels  are  di- 
lated by  heat;  the  skin  becomes  red,  congested, 
and  soft ;  it  contains  more  fluids  and  becomes 
a  better  conductor  of  heat ;  the  epithelium  is 
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moistened  by  the  sweat  that  appears  on  the 
surface,  abstracting  heat  and  favouring  an  in- 
creased heat  excretion.  The  increased  heart 
beats  caused  by  the  heightened  temperature 
bring  the  blood  more  frequently  in  contact 
with  the  sudoriparous  glands,  which  rapidly 
remove  the  watery  elements  of  the  blood  as 
well  as  the  volatile  acids,  albumin,  and  urea, 
and  within  an  hour  a  patient  in  a  hot-air  bath 
may  excrete  more  perspiration  than  he  would 
ordinarily  in  twenty-four  hours.  This  excre- 
tion is  furthered  by  the  administration  of 
fluids  while  he  is  in  the  bath,  so  as  virtually 
to  wash  the  blood.  The  increased  frequency 
of  respiration,  which  Sihler's  experiments  have 
demonstrated  is  due  to  warming  of  the  blood 
and  particularly  stimulation  of  the  skin  by 
the  heat,  causes  an  augmented  consumption 
of  oxygen  and  excretion  of  carbon  dioxide,  the 
latter  due  to  the  increase  in  tissue  metabolism, 
so  that  in  conditions  of  self-intoxication  the 
elimination  of  the  toxic  products  is  materially 
hastened.  Plethysmographic  investigations 
have  shown  that,  like  all  other  substances,  the 
human  body  is  enlarged  by  heat.  Landois 
states  that  a  man  weighing  60  kilogrammes  is 
enlarged  about  62  c.  c.  when  his  temperature 
is  raised  from  98'6°  to  104°  F.  This  enlarge- 
ment is  neces.sarily  associated  with  expansion 
of  the  peripheral  tissues  and,  as  has  been  men- 
tioned, with  increased  cutaneous  congestion 
that  occurs  at  the  expense  of  internal  deple- 
tion. 

It  is  to  be  recalled  that  while  the  skin  pos- 
sesses emunctory  it- also  has  absorbent  func- 
tions, and  while  certain  toxic  products  are 
eliminated  with  the  perspiration,  if  the  bath  is 
too  long  continued  or  if  the  body  is  not  prop- 
erly rubbed  and  cleansed  after  the  bath,  there 
may  be  resorption  of  these  substances,  Just  as 
there  is  absorption  of  mercury  in  a  vapour- 
bath. 

We  may  comprehend  the  useful  part  played 
by  the  skin  in  eliminating  toxic  products  when 
we  recall  the  peculiar  odours  associated  with 
many  diseases.  It  is  one  of  the  four  emunc- 
tories  of  the  body,  and  when  either  the  kid- 
neys, the  intestines,  or  the  lungs  are  crippled 
the  skin  may  assist  the  disabled  organs.  Bou- 
chard states  that  he  does  not  believe  in  vicari- 
ous functions  any  more  for  the  skin  than  for 
the  intestine:  that  in  increasing  the  cutaneous 
and  intestinal  secretions  we  remove  a  consid- 
erable quantity  of  water  from  the  organism,  bat 
not  what  ought  to  be  eliminated  dissolved  in 
the  water,  and  therefore  he  thinks  that  the  re- 
sult of  perspiration  is  not  beneficial,  since  per- 
spiration lessens  the  urine  that  should  carry  out 
of  the  system  so  many  toxic  products.  That 
this  idea  is  untenable  is  demonstrable,  not  only 
theoretically  but  practically.  For  example, 
Bouchard  himself  has  shown  that  in  intestinal 
fermentation  resulting  in  self-intoxication  the 
kidneys  and  the  skin  remove  products  that 
should  be  excreted  by  the  intestine,  and  in 
uriemie  conditions  the  skin  excretes  increased 
quantities  of  urea.  Baruch  has  found  that 
after  the  hot  batli  there  is  an  increased  elim- 
ination of  urea,  and  this  increase,  though  in  a 
smaller  degree,  continues  for  some  days  ;  but 


it  must  be  remembered  that  the  urea  increase 
is  associated  with  a  lessened  quantity  of  urine. 
These  results,  however,  are  obtained  in  slight 
pathological  conditions  or  in  normal  persons. 
In  my  own  experience  it  does  not  hold  good  in 
severe  pathological  conditions.  Measurements 
of  the  quantity  of  urine  passed  in  the  twenty- 
four  hours  in  patients  treated  with  hot-air  baths 
do  not  show  that  the  oscillation  in  the  daily 
excretion  of  urine  is  associated  with  similar  fluc- 
tuations in  either  the  specific  gravity  of  the  urine 
or  the  quantity  of  urea  that  it  contains.  These 
observations  have  been  made  on  hospital  pa- 
tients suffering  with  various  diseases,  most  of 
whom  were  taking  little  if  any  exercise  about 
a  ward  and  none  in  the  open  air.  And  in  no 
other  way  than  by  assuming  that  the  skin  acts 
vicariously  for  the  kidney  can  we  explain  the 
cessation  of  uraamic  coma  as  the  result  of  treat- 
ment with  the  hot-air  bath. 

The  effects  of  the  hot-air  bath  are  beneficial 
in  chronic  diseases  of  the  thoracic  or  abdominal 
organs  that  are  associated  with  dryness  of  the 
skin,  bronchial  irritation  or  other  congestive 
pulmonary  conditions,  hepatic  or  splenic  con- 
gestions, certain  chronic  dropsies  of  serous  cav- 
ities, chronic  articular  ot  muscular  rheumatism, 
including  lumbago,  recent  or  chronic  neural- 
gias, megrim,  paludal  cachexia,  gouty  condi- 
tions, scrofula,  syphilis,  diabetes,  lead,  opium, 
or  mercury  poisoning,  poisoning  by  illuminat- 
ing gas,  and  obesity.  The  writer  has  found  it 
especially  useful  in  those  self-intoxications 
due  to  so-called  uremic  poisoning,  such  as 
urcBmic  insanity,  urcemic  coma,  and  puerperal 
eclampsia.  . 

The  contra-indications  to  the  use  of  this  bath 
are  organic  cardiopathies,  although  Anton  Frey 
and  S.  Baruch  have  obtained  valuable  results 
by  its  cautious  use  in  these  conditions  and  in 
some  states  of  nervous  excitation.  But,  as  it 
is  a  physiological  fact  that  acceleration  of  the 
heart's  action  is  the  consequence  of  the  direct 
effect  of  heated  blood  on  its  neuro-muscular 
substance,  the  great  caution  with  which  hot- 
air  baths  should  be  employed  in  cardiopathies 
becomes  apparent. 

The  half-bath  is  given  in  a  long  tub  filled 
to  a  depth  of  six  inches  with  cold  or  temperate 
water  that  will  just  cover  the  legs  and  thighs. 
The  shoulders,  back,  and  chest  are  rapidly 
rubbed  by  an  attendant,  who  wets  his  hands 
constantly  with  the  water  of  the  bath,  and  an- 
other assistant  more  or  less  vigorously  mas- 
sages the  muscles  of  the  loins  and  lower 
extremities,  while  the  patient  affiises  his  face 
and  chest  with  water.  These  procedures  should 
last  for  from  three  to  four  minutes,  the  fric- 
tions sometimes  being  diminished  in  frequency, 
but  actively  resumed  if  signs  of  chilliness  are 
apparent.  The  half-bath  at  a  stated  tempera- 
ture may  be  employed  with  success  as  an  anti- 
thermic measure  in  certain  eases  of  typhoid 
fever  in  which  ataxia  is  associated  with'hyper- 
pyrexia.  It  may  be  administered  at  intervals 
of  from  six  to  eight  hours. 

A  variety  of  this  bath  in  vogue  with  many 
hydrotherapeutists  is  to  have  the  patient  sit  in 
a  bath  tub  so  that  the  water  covers  half  of  the 
body.    The  temperature  of  the  bath  is  gener- 
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ally  about  90°  P.  at  the  beginning,  but  the  wa- 
ter is  cooled  gradually  during  the  five  to  fifteen 
minutes'  duration  of  the  bath  until  the  tem- 
perature is  75°.  After  a  few  days  of  this  treat- 
ment the  patient  is  placed  in  a  bath  that  is 
reduced  from  85°  to  70°,  then  from  80°  to  65°, 
and  finally  from  75°  to  60°.  During  the  time 
the  patient  is  in  the  bath  an  attendant  dashes 
the  water  on  to  the  head,  back,  and  chest,  and 
gently  rubs  the  back  and  neck,  while  another 
attendant  rubs  the  limbs.  This  is  an  excellent 
measure  in  all  cases  of  nervous  excitement,  neto- 
rasthenia,  alcoholism,  the  cMirium  of  fever,  in- 
somnia, "  spinal  irritation,"  etc. 

The  sheet-bath  is  applied  by  placing  a  rubber 
sheet  on  a  bed  and  over  this  a  blanket.  A 
sheet  is  dipped  in  water  of  from  60°  to  85°  P., 
and,  after  being  wrung  partly  dry,  laid  on  the 
blanket.  The  patient's  head  and  face  are 
sponged  with  ice  water,  he  is  placed  on  the 
sheet,  and  the  latter  is  wrapped  about  the 
body,  the  first  fold  being  between  it  and  the 
arms,  the  second  fold  over  the  arms  and  shoul- 
ders. The  nurse  at  once  begins  to  rub  the 
body  over  the  sheet  from  head  to  foot,  and 
as  soon  as  the  heat  of  the  body  warms  any 
part  of  the  wrap  that  part  is  wet  with  water 
of  the  temperature  used  in  giving  the  bath. 
The  bath  must  terminate  as  soon  as  the  pa- 
tient shivers  much,  or  when  the  body  feels 
cool. 

It  is  an  excellent  substitute  for  the  full 
bath,  and  in  from  ten  to  thirty  minutes  it 
will-  reduce  pyrexia.  It  may  be  administered 
in  all  febrile  conditions,  and  it  is  an  excellent 
tonic  in  neurasthenia,  in  ancemia  due  to  va- 
rious causes,  and  in  nutritional  disorders. 

The  sifz-bath  is  administered  by  means  of  a 
metallic  receptacle  consisting  of  a  circular  ba- 
sin, large  enough  to  hold  the  hips  comfortably, 
that  has  a  wide,  flaring  brim.  The  patient  sits 
in  the  bath  with  enough  water  to  cover  his 
hips,  his  back  supported  by  the  brim  of  the  ap- 
paratus and  his  legs  extended  horizontally,  the 
heels  resting  upon  a  blanket,  sitting  in  such  a 
fashion  that  the  muscles  of  the  body  are  com- 
pletely relaxed  and  the  circulation  is  in  no  way 
impeded.  In  some  hydrotherapeutic  institu- 
tions the  sitz-bath  has  a  long  extension  to  ac- 
commodate the  legs  and  thus  prevent  any 
possibility  of  impediment  of  the  pelvic  circu- 
lation. The  sitz-bath  may  be  given  with  hot, 
cold,  or  running  water,  in  the  latter  case  the 
tub  being  supplied  with  a  faucet  and  waste 
pipe  and  the  water  cold. 

A  cold  sitz-bath  lasting  for  a  short  time  pro- 
duces a  decided  circulatory  reaction  in  the  pel- 
vic organs  and  in  the  skin  of  the  submerged 
regions.  In  a  few  minutes  the  temperature  of 
the  rectum  is  lowered,  and  in  ten  minutes  after 
the  bath  it  is  as  much  as  0'2°  P.  lower  than 
before ;  but  subsequently  it  rises,  and  for  an 
hour  may  remain  higher  than  it  was  before  the 
bath.  The  pulse  becomes  slower,  a  diminu- 
tion of  twenty  pulsations  a  minute  having 
been  observed  after  half  an  hour's  immersion 
in  water  at  65°  P.,  while  the  pressure  is  more 
or  less  increased.  Respiration  becomes  deeper 
and  slower  and  cutaneous  perspiration  is  de- 
creased. 


This  cold  bath  is  indicated  in  all  morbid 
conditions  of  the  pelvic  organs  associated  with 
disturbances  of  the  pelvic  vessels.  It  is  useful 
in  diseases  of  the  genito-urinary  tract  in  which 
there  are  enervation  and  enfeebled  circulation  ; 
in  prostatorrhcea ;  in  spermatorrhoea  due  to 
atony  of  the  seminal  vesicles ;  in  atony  and 
paresis  of  the  bladder,  especially  the  nocturnal 
incontinence  of  urine  of  children ;  in  hcemor- 
rhoids;  in  obstinate  constipation;  in  chronic 
diarrhoea  or  dysentery  ;  in  rectal  prolapse  ;  and 
in  amenorrhcea,  dysmenorrhma,  and  passive 
uterine  congestions.  In  pregnancy  it  lessens 
the  sensations  of  dragging  in  the  abdomen; 
but  it  should  not  be  used  if  there  is  any  tend- 
ency to  abortion,  on  account  of  the  effect  of 
the  bath  in  causing  increased  pelvic  circulation. 
It  may  be  used  as  a  derivative  agent  in  cere- 
bral ox  pulmonary  hypercBmia.  In  conditions 
associated  with  chronic  engorgement  of  the  liver 
and  spleen,  the  influence  of  this  bath  on  the 
hepatic  and  splenic  circulation  will  be  very 
useful.  This  bath  should  not  be  employed  in 
heart  disease,  because  of  the  exaggerated  ar- 
terial pressure  it  produces  at  the  moment  of 
its  application,  and  it  should  not  be  used  where 
there  is  acute  or  subacute  inflammation  of  the 
intestine,  the  uterus,  the  bladder,  or  the  pros- 
tate. jSTeuralgia  involving  the  pelvic  nei'ves 
is  a  contra-indication  to  its  use.  The  baths 
should  not  be  administered  oftener  than  once 
or  twice  a  day,  except  in  very  rare  cases  in 
which  it  is  desirable  to  produce  quick  excita- 
tion of  the  genital  organs,  when  they  may  be 
repeated  three  or  four  times  a  day.  Energetic 
friction  after  the  bath  accelerates  and  aug- 
ments the  revulsive  effects  consequent  upon 
its  administration. 

The  hot  sitz-bath  is  employed  to  calm  nerv- 
ous and  circulatory  erethism  of  the  pelvic  or- 
gans and  to  lessen  muscular  contractility.  At 
a  temperature  of  from  90°  to  95°  it  is  essen- 
tially antispasmodic  and  antiphlogistic,  and  is 
indicated  in  the  treatment  of  acute  or  subacute 
inflammations  of  the  pelvic  organs,  in  swollen  or 
strangulated  hcemorrhoids,  in  spasmodic  con- 
ditions of  the  bladder  and  urethra,  including 
retention  of  urine,  in  hypercesthesia  and  neu- 
ralgia of  the  bladder,  in  oophoritis,  and  in  anal 
and  vulvar  pruritus,  etc.  At  a  temperature 
of  from  J05°  to  110°  this  bath  may  be  used  in 
dysmenorrhcea  and  am.enorrhcea,  in  lochial 
suppression,  and  in  rectal  prolapse.  These 
baths  increase  the  bodily  temperature  and  the 
volume  of  the  pulse,  but  diminish  the  pressure. 
In  certain  cases  the  hot  may  be  followed  by  a 
cold  sitz-bath,  or  the  temperature  of  the  water 
may  be  reduced  by  adding  cold  water.  Or  the 
patient  may  sit  in  tepid  water  and  have  cold 
water  dashed  over  the  face,  chest,  back,  and 
arms.  A  large  Turkish  towel  is  thrown  around 
his  body  to  prevent  chilling  while  he  is  being 
rubbed  dry.  This  is  an  excellent  bath  for  the 
treatment  of  laryngismus  stridulus.  Diseases 
of  the  uterus  and  ovaries  are  often  benefited 
by  this  treatment. 

The  foot-bath  is  a  more  or  less  prolonged 
immersion  of  the  feet  in  a  receptacle  contain- 
ing hot  or  cold  water,  the  temperature  varying 
from  40°  to  110°  P. 
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If  cold  water  is  used,  the  circulation  in  the 
feet  should  be  stimulated  by  appropriate  fric- 
tion. The  feet  are  kept  in  the  water  for  from 
two  to  five  minutes,  and  are  energetically 
rubbed  while  in  the  bath.  Afterward  the 
friction  should  be  continued  and  walking  di- 
rected. The  first  effects  of  the  cold  foot-bath 
are  painful,  but  under  the  influence  of  the 
rubbing  the  pain  ceases.  This  is  a  powerful 
revulsive  and  derivative  agent,  and  its  action 
is  more  prolonged  than  that  of  the  hot  foot- 
bath; it  attracts  the  blood  to  the  lower  ex- 
tremities in  pulm,onary  or  cephalic  congestion. 
By  its  energetic  modification  of  the  local  cir- 
culation it  is  very  useful  for  those  that  suffer 
with  cold  feet,  as  well  as  for  those  affected 
with  iromidrosis  or  subject  to  chilblains.  In 
frostbite  of  the  toes  or  feet  it  should  be 
resorted  to  at  once.  By  its  reflex  operation 
it  acts  on  the  uterus  and  produces  vascular 
contraction  in  that  organ,  and  this  suggests 
its  use  for  a  few  minutes  in  certain  cases  of 
menorrhagia.  In  scalds,  contusions,  and  burns 
of  the  feet  their  prolonged  immersion  in  cool 
water  is  often  advisable.  It  must  be  remem- 
bered that  the  foot-bath  should  not,  as  a 
rule,  be  given  while  gastric  digestion  is  going 
on. 

The  hot  foot-bath  produces  a  rapid  conges- 
tion of  all  the  capillary  vessels  of  the  feet,  and 
it  has  been  proved  experimentally  that  it  pro- 
duces the  same  phenomena,  in  a  lesser  degree, 
as  the  hot  bath.  It  may  be  used  for  its  revul- 
sive effect  to  decrease  cerebral  congestion,  and 
in  general  to  draw  the  blood  to  the  lower  ex- 
tremities ;  hence  its  use  in  menstrual  difiioul- 
ties.  In  cases  of  amenorrhoia,  especially  where 
it  has  been  brought  on  by  exposure  to  cold, 
hot  foot-baths  aid  in  restoring  the  menstrual 
flow.  A  foot-bath  having  a  temperature  of 
from  110°  to  120°  may  be  employed  to  relieve 
plantar  anwsthesia,  tarsalgia,  rheumatic  ar- 
thritis, and  sprains  of  the  ankle  or  foot.  For 
the  latter  injuries  the  immersion  should  be 
continuous,  and  the  water  kept  at  a  constant 
temperature.  In  ordinary  conditions  the  hot 
foot-bath  should  be  followed  by  immersion  of 
the  feet  in  cold  water  for  a  few  seconds. 

The  hand-bath  is  the  immersion  of  the  hands 
in  cold  water  for  a  longer  or  shorter  time 
for  therapeutic  purposes.  Hydrotherapeutists 
maintain  that  this  procedure  relieves  cerebral 
hyperemia  in  consequence  of  its  having  a  re- 
flex constrictive  action.  Vasalieff  found  in  a 
number  of  experiments  that  if  the  hands  were 
held  in  cold  water  for  from  fifteen  to  thirty 
minutes  there  was  a  lowering  of  the  tempera- 
ture in  the  external  auditory  meatus,  a  diminu- 
tion of  the  pulse  and  respiration,  a  considerable 
decrease  in  the  pressure  of  the  temporal  arte- 
ries, and  a  retraction  of  the  retinal  veins. 
Hot-water  immersion,  he  stated,  produced  op- 
posite phenomena.  Cold  hand-baths  are  of  use 
in  epistaxis  and  conditions  dependent  upon 
cerebral  hypercemia. 

The  reducing  bath,  or  graduated  bath  of  von 
Ziemssen,  is  administered  in  a  bath  tub  con- 
taining water  of  a  temperature  of  9°  P.  less 
than  that  of  the  patient.  For  example,  if  the 
patient's  temperature  is  104°,  the  temperature 


of  the  water  is  to  be  95°.  The  patient's  body 
is  immersed  in  the  water  and  the  extremities 
are  rubbed ;  after  the  first  shock  has  passed 
away  cool  water  is  added  slowly,  either  by 
pouring  it  into  the  tub  in  such  a  way  that  it 
does  not  come  in  immediate  contact  with  the 
patient  or  by  allowing  it  to  enter  by  a  faucet 
placed  near  the  bottom  of  the  tub,  until  the 
temperature  of  the  water  in  the  tub  is  reduced 
to  80°  or  even  65°.  During  the  entire  bath  the 
body  and  extremities  should  be  rubbed  by  the 
attendant,  and  the  patient  should  be  removed 
from  the  tub  as  soon  as  there  is  well-marked 
chilliness.  The  immersion  lasts  for  from  twenty 
to  thirty  minutes,  and  when  it  is  over  the  pa- 
tient is  at  once  wrapped  in  a  warmed  woollen 
blanket,  in  which  he  remains  for  from  ten  to 
fifteen  minutes ;  he  is  then  dried  and  put  to 
bed.  This  bath  does  not  produce  in  the  pa- 
tient the  decided  disturbances  often  provoked 
by  the  administration  of  the  cold  bath.  It 
will  reduce  the  temperature  from  3°  to  4-5°  F., 
and,  according  to  its  originator,  a  reducing 
bath  continued  for  thirty  minutes  will  pro- 
duce the  same  results  as  a  cold  bath  of  60°  F. 
continued  for  ten  minutes.  Von  Ziemssen  in- 
troduced its  use  in  the  treatment  of  typhoid 
fever,  but  it  is  equally  applicable  to  all  febrile 
conditions. 

The  vapour-bath,  is  given  in  a  close  room 
in  which  there  is  watery  vapour  at  a  tempera- 
ture of  from  95°  to  170°  F.  There  are  few  that 
can  tolerate  the  latter  temperature,  although 
it  is  said  that  the  inhabitants  of  northern 
Russia  and  the  Finns  easily  bear  it.  Generally 
a  temperature  of  104°  is  the  highest  that  is 
consistent  with  comfort,  though  higher  tem- 
peratures are  readily  tolerated  in  the  hot-air 
bath.  The  time  during  which  such  a  bath 
may  last  is  from  fifteen  to  thirty  minutes,  and 
after  it  the  patient  should  be  subjected  to  a 
reducing  bath  or  a  Scotch  douche. 

The  vapour-bath  is  easily  given  in  a  hot-air 
bath,  a  vessel  containing  water  being  placed 
over  the  lamp  or  burner,  or  the  vapour  being 
introduced  from  without.  The  head  being 
without  the  bath,  and  cool  air  being  respired, 
it  is  possible  for  the  patient  to  tolerate  a  tem- 
perature as  high  as  108°.  The  vapour  con- 
denses on  the  skin,  and  trickles  down  with 
the  perspiration.  This  bath  may  last  from  ten 
to  thirty  minutes,  and  after  its  termination  it 
should  be  followed  by  a  cold  affusion  or  douche 
in  order  to  counteract  the  debilitating  effects 
of  the  hot  vapour,  restore  to  the  skin  and 
muscles  their  normal  tonicity,  and  calm  the 
excitation  of  the  circulatory  and  nervous  sys- 
tems. 

Concerning  the  advantages  of  the  vapour 
over  the  hot-air  bath  as  regards  elimination, 
Berger  and  Delaroohe  reported  that  in  hot-air 
baths  of  temperatures  from  122°  to  125-6''  F. 
the  former  lost  50  and  the  latter  150  grammes 
in  thirteen  minutes  ;  while  in  vapour-baths  of 
from  98'5°  to  113°  F.  the  first-named  lost  310 
and  the  second  220  grammes  within  twelve 
minutes.  Wiegand  states  that  the  loss  of 
weight  will  average  15  grammes  a  minute  in  a 
vapour-bath  at  111°. 

The  physiological  effects  of  the  vapour-bath 
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closely  resemble  those  of  the  hot-air  bath,  plus 
certain  special  features  due  to  the  action  of  the 
vapour  on  the  sljin  causing  maceration  and  soft- 
ening of  the  superiioial  layers  of  epidermis,  re- 
moval of  the  organic  matter  that  obstructs  the 
orifices  of  the  sweat  glands,  and  consequent 
stimulation  of  the  cutaneous  functions.  Such 
results  suggest  the  value  of  these  baths  to  per- 
sons having  trophic  cutaneous  diseases  and 
those  leading  sedentary  lives.  In  the  latter, 
nervous  irritability  and  insomnia  are  quickly 
relieved. 

Care  should  be  exercised  in  giving  these  baths 
that  the  temperature  is  gradually  elevated,  the 
pulse  being  carefully  watched  to  see  that  the 
pulsations  do  not  exceed  125  a  minute,  and  the 
tendency  to  cerebral  congestion  being  coun- 
teracted by  the  application  of  cold  compresses 
to  the  head.  The  vapour-baths  may  be  em- 
ployed for  the  administration  of  medicated 
vapours,  such  as  those  of  mercury,  oil  of  tur- 
pentine, etc. 

The  leg-lath  is  the  immersion  of  the  legs  in 
cold  water  for  a  varying  length  of  time.  Ma- 
cario  professed  to  have  relieved  insomnia  by 
this  procedure. 

The  elbow-bath,  another  limited  form  of  the 
cold  bath,  was  employed  by  Priessnitz  to  re- 
lieve epistaxis. 

The  Turkish  bath  of  the  present  time  is  noth- 
ing but  a  form  of  the  old  Roman  bath,  in  which 
friction  and  massage  play  an  important  role. 
Friction  is  practised  by  means  of  some  rough, 
fibrous  material  that  will  remove  from  the  skin 
all  epidermic  debris  and  stimulate  the  functions 
of  the  sudoriparous  and  sebaceous  glands. 

Medicated  baths,  exclusive  of  baths  of 
mineral  waters,  which  will  not  be  considered 
here,  but  in  the  article  on  mineral  springs,  are 
those  that  are  prepared  extemporaneously  by 
adding  to  the  water  a  certain  proportion  of  a 
medicinal  substance,  either  acid,  alkaline,  sa- 
line, vegetable,  or  animal.  While  it  is  gener- 
ally accepted  that  the  skin  absorbs  in  the  bath 
some  of  the  soluble  substances  that  are  brought 
in  contact  with  it,  it  is  also  thought  that  the 
proportion  of  such  substances  that  is  absorbed 
is  so  feeble  that  it  is  unimportant  in  compari- 
son with  the  topical  effects  of  the  bath. 

Acid  baths  are  prepared  by  adding  a  certain 
proportion  of  nitric,  sulphuric,  hydrochloric, 
acetic,  or  other  acid  to  the  water  of  an  ordinary 
bath.    For  example : 

Hydrochloric  acid iV  to  1  part ; 

Warm  water 300  parts. 

This  is  mixed  with  the  water  in  a  wooden 
tub,  and  the  bath  is  administered  two  or  three 
times  a  week  for  from  fifteen  to  twenty  min- 
utes at  a  time.  Such  a  bath  was  employed  by 
Lendrick  in  treating  mercurial  poisoning  and 
by  Scott  in  certain  hepatic  diseases  with  bilia/ry 
retention.  Harley  found  that  acid  baths  in- 
creased the  irritation  of  jaundice.  These 
baths  are  rarely  used  at  the  present  time. 

Alkaline  baths  are  prepared  by  adding  from 
1  to  3  oz.  of  caustic  soda  or  potash,  or  from  7 
to  14  oz.  of  potassium  or  sodium  carbonate  to 
enough  water  for  a  full  bath.  An  artificial  Vichy 
bath  may  be  prepared  by  adding  1  part  of  so- 


dium bicarbonate  to  600  parts  of  water;  an 
artificial  Plombieres  bath  by  mixing — 

Sodium  carbonate 50  parts ; 

Sodium  chloride 3     " 

Sodium  sulphate 6     " 

Sodium  bicarbonate. ...  2     " 

Gelatin 10     " 

Water 80,000     " 

The  alkaline  bath  of  the  Fr.  Cod.,  balneum 
cum  carbonate  sodico,  is  prepared  by  dissolv- 
ing 250  grammes  of  crystallized  sodium  car- 
bonate in  250  litres  of  water. 

The  Fr.  Cod.  gives  a  different  formula  for 
the  Plombieres  bath,  balneum,  plumbieranum : 

Pure    crystallized     sodium 

carbonate 100  grm. 

Purified  sodium  chloride ...     20    " 

Sodium  sulphate 60    " 

Sodium  bicarbonate 20    " 

Pulverized  gelatin 100    " 

Mix  the  salts  and  keep  them  in  a  fiask  ;  the 
gelatin  is  kept  separately  and  dissolved  in  500 
grammes  of  hot  water  when  the  bath  is  taken, 
the  gelatin  solution  and  the  salts  being  mixed 
with  from  250  to  300  litres  of  water. 

These  baths  have  been  recommended  in 
chronic  vesicular  and  squamous  skin  diseases, 
in  prurigo,  psoriasis,  ichthyosis,  and  condi- 
tions in  which  a  palliative  effect  is  desired. 
Their  sedative  effects  have  been  found  bene- 
ficial in  chorea  and  in  a  number  of  functional 
nervous  disorders.  Harley  has  found  them 
useful  in  ja/undice,  especially  where  there  is 
much  pruritus.  Chronic  rheumatism,  gout, 
urinary  lithiasis,  and  various  visceral  diseases 
may  be  benefited  by  their  administration. 

An  aromatic  bath  is  prepared  by  making  a 
hot  infusion  of  various  aromatic  herbs,  such  as 
thyme,  rosemary,  lavender,  sage,  absinthium, 
etc.  It  is  used  as  a  cutaneous  excitant  in 
chlorosis  and  some  forms  of  cachexia.  This 
bath  is  official  in  the  Fr.  Cod.,  and  is  prepared 
by  dissolving  500  grammes  of  aromatic  spices 
in  10  litres  of  water,  then  adding  the  solution 
to  250  litres  of  water. 

An  arsenical  bath  may  be  prepared  by  dis- 
solving from  15  to  45  grains  of  sodium  arsenate 
and  3  oz.  of  sodium  carbonate  in  a  bath  tub  of 
water.  Gueneau  de  Mussy  has  found  it  very 
useful  in  rheumatic  arthritis  if  administered 
daily  or  every  other  day,  thirty  baths  sufficing 
to  relieve  the  articular  stiffness  and  pain. 
Sometimes  at  the  beginning  of  the  treatment 
there  is  gastric  disorder,  or  the  joint  pain  may 
be  increased,  but  in  a  few  days,  on  stopping 
the  use  of  sodium  bicarbonate,  these  symptoms 
cease. 

A  bromine  bath  is  prepared  by  dissolving 
20  drops  of  bromine  and  2  oz.  of  potassium 
bromide  in  30  gallons  of  water.  It  is  used  in 
syphilis  and  squamous  skin  diseases. 

Emollient  baths  have  been  employed  in  the 
treatment  of  cold  abscess,  lymphangeiiis,  phleb- 
itis, acute  arthritis,  etc,  They  are  prepared 
by  boiling  for  an  hour  2  parts  of  marsh  mallow, 
elder,  bran,  linseed  meal,  or  almond  meal  in  10 
parts  of  water,  and  adding  this  decoction  to  a 
tub  of  warm  water.    These  baths  may  also  be 
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employed  in  the  treatment  of  acute  inflamma- 
tory skin  diseases. 

Gelatin  baths  are  prepared  by  boiling  1  part 
of  gelatin  in  from  5  to  10  parts  of  water  and 
adding  the  solution  to  a  tub  of  warm  water. 
They  have  been  highly  recommended  for  skin 
diseases  in  which  nervous  excitability  is  a 
prominent  symptom.  Gelatin  added  to  a  sul- 
phuretted bath  renders  it  more  agreeable.  The 
Fr.  Cod.  prescribes  500  grammes  of  powdered 
gelatin  dissolved  in  2  litres  of  hot  water  to  be 
added  to  the  bath  when  required. 

An  iodated  bath  is  prepared  by  dissolving 
10  parts  of  iodine  and  20  of  potassium  iodide 
In  250  of  water;  this  solution  is  added  to 
water  in  a  wooden  bath  tub.  It  has  been  used 
advantageously  in  the  treatment  of  scrofula  in 
children,  in  syphilis,  and  squamous  skin  dis- 
eases. 

The  mereurial  bath  is  composed  of  5  drachms 
of  mercury  bichloride,  2  oz.  of  alcohol,  and  1 
oz.  of  ammonium  chloride  added  to  enough 
water  for  a  full  bath  in  a  wooden  tub.  Ac- 
cording to  the  Fr.  Cod.,  this  bath,  balneum  cum 
hydrargyrico,  is  composed  of  mercury  bichlo- 
ride, 20  grammes ;  ammonium  chlorhydrate, 
20  grammes;  distilled  water,  200  grammes. 
This  solution  is  added  to  a  bath  tub  of  water 
when  it  is  desired.  This  bath  is  used  in  the  treat- 
ment of  various  syphilides,  except  the  ulcera- 
tive forms,  in  which  there  might  be  too  much 
absorption.  But  at  the  present  day  the  vapour- 
bath  is  almost  exclusively  used.  This  is  given 
by  placing  the  patient  in  a  box  such  as  that 
used  for  a  hot-air  bath,  or  by  having  him  sit 
on  a  chair  with  blaiikets  forming  a  tent  over 
him  from  his  neck  downward.  Calomel  is  sub- 
limed within  the  tent  by  means  of  a  spirit, 
gas,  or  oil  lamp,  and  the  heat  generated  by 
the  flame  suffices  to  produce  perspiration  and 
stimulate  the  skin  so  that  the  mercury  vapour 
is  absorbed. 

A  mustard-bath  may  be  prepared  by  dis- 
solving from  1  to  2  parts  of  mustard  meal  in 
600  of  warm  water.  Great  care  must  be  ob- 
observed  in  administering  it  that  it  does  not 
produce  too  much  irritation  of  the  skin,  and 
the  patient  should  be  kept  in  it  but  a  short 
time.  It  has  been  given  in  the  algid  stage  of 
cholera  and  in  serious  congestion  of  the  ab- 
dominal viscera.  The  mustard  foot-bath,  bal- 
neum sinapisatum  of  the  Fr.  Cod.,  is  made  by 
dissolving  150  grammes  of  mustard  meal  in  a 
sufficient  quantity  of  water  not  above  104°  F. 

Pine-baths  are  made  by  adding  a  decoction 
of  the  shoots  of  the  pine  tree  to  water,  or  by 
using  the  oleum  pini  silvestris  in  the  propor- 
tion of  1  minim  to  the  gallon.  These  baths 
are  used  in  rheumatism,  gout,  paralysis,  scrof- 
ula, and  skin  diseases. 

The  sea-bath  combines  the  advantages  of 
hydrotherapy  and  climatic  treatment.  The 
cold  salt  water  is  a  strong  stimulant  to  the 
cutaneous  nerves,  and  the  motion  of  the 
waves  is  equivalent  to  a  mild  massage ;  to- 
gether they  diminish  peripheral  ciro\ilation 
and  stimulate  the  respiration  of  the  pure  air 
of  the  seashore.  Their  use  should  not  be  too 
prolonged.  They  are  beneficial  in  the  so- 
called     scrofulous    diathesis,    in    functional 


nervous  disorders,  and  in  conditions  of  m,al- 
assimilation.  The  congestion  they  induce  is 
a  contraj-indication  to  their  use  in  conditions 
in  which  there  is  a  tendency  to  internal  hem- 
orrhage. 

Narcotic  baths  are  prepared  by  boiling  for 
an  hour  1  part  of  poppy-seed,  belladonna 
leaves,  hyoscyamus  leaves,  datura  leaves,  or 
other  narcotic  in  10  parts  of  water  and  add- 
ing the  decoction  to  a  tubful  of  warm  water. 
They  have  been  used  in  the  treatment  of  acute 
inflammations  of  the  genito-urinary  organs, 
peritonitis,  enteritis,  external  hcemorrhoids, 
etc. 

Saline  baths  may  be  prepared  by  dissolving 
from  8  to  10  parts  of  rock  or  sea  salt  in  300  of 
water.  The  Fr.  Cod.  prescribes  for  this  bath, 
balneum  cum  chlorureto  sodico.  5,000  grammes 
of  sea  salt  in  300  litres  of  water.  They  may 
be  employed  as  a  tonic  in  debilitated  subjects, 
especially  for  persons  residing  in  the  interior 
of  the  country. 

JIud-baths,  or  moor-baths,  while  very  popu- 
lar in  ancient  times,  have  come  into  use  again 
for  remedial  purposes  only  during  the  present 
century.  They  consist  of  a  partial  or  com- 
plete immersion  of  the  body  in  the  mud  or 
slime  deposited  from  mineral  waters,  as  in 
those  of  St.  Amand,  or  of  baths  of  peat  or 
other  earth,  or  of  peat-earth  impregnated  with 
mineral  waters,  as  at  Pranzensbad.  The  earth 
should  be  carefully  sifted  in  order  to  rid  it  of 
coarse  particles,  and  it  is  then  mixed  with 
water  or  mineral  water  so  as  to  form  a  homo- 
geneous mass.  These  baths  are  given  at  tem- 
peratures of  from  98°  to  124°  P.,  as  the  patient 
is  able  to  bear  a  greater  degree  of  heat  in 
them  than  in  ordinary  baths.  They  stimulate 
the  skin  partly  by  the  heat  and  partly  by 
pressure.  There  may  be  a  decrease  followed 
by  an  increase  of  elimination  of  nitrogenous 
substances  and  of  sulphuric-acid  compounds, 
and  a  decrease  in  phosphoric-acid  compounds 
and  the  excretion  of  xirine.  These  baths  are 
useful  in  rheumatic  conditions,  neuralgias, 
syphilis,  and  debility.  Anaemia  is  not  a  con- 
tra-indioation,  but  in  cardiac  diseases  the 
temperature  must  not  be  too  high  or  the  bath 
too  prolonged. 

A  sand-bath  is  administered  by  burying 
more  or  less  of  the  body  in  the  sand  for  a 
quarter  or  half  an  hour,  care  being  taken  to 
protect  the  head  from  the  sun.  The  patient 
soon  perspires  abundantly,  and  the  sand  forms 
an  envelope  that  retains  the  heat,  which  soon 
becomes  distressing  and  may  produce  debility 
or  syncope.  These  baths  have  a  tendency  to 
exhaust  the  patient,  for  the  amount  of  sweat 
excreted  sometimes  amounts  to  from  2  to  8 
pounds;  consequently  he  should  be  given  a 
warm  bath  after  them,  be  put  to  bed,  and 
given  stimulating  food  and  drink.  They  are 
used  in  certain  cases  of  chronic  rheumatism, 
especially  if  there  is  muscular  contracture,  in 
paralysis,  and  for  persons  having  a  pronounced 
lymphatic  tnnpernment.  They  may  be  given 
in  a  tub  filled  with  sand  heated  to  122°  P. 

Sedative  baths  are  prepared  by  boiling  1 
part  of  some  herb  having  sedative"  properties, 
such  as  valerian,  digitalis,  hemlock,  etc.,  in  10 
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parts  of  water  and  then  mixing  the  decoction 
with  a  tubful  of  warm  water.  These  baths 
have  been  used  in  treating  neurasthenia,  hys- 
teria, and  various  neuroses.  The  tub  should 
be  covered  with  a  sheet  that  is  pinned  about 
the  patient's  neck,  so  as  to  prevent  inhalation 
of  the  fumes. 

Slime-baths.    See  Mud-laths. 

Stimulating  baths  are  prepared  by  adding 
wine,  alcohol,  rum,  aromatic  alcohol,  or  aro- 
matic vinegar  to  warm  water.  They  have 
been  employed  to  stimulate  the  activity  of  the 
skin,  the  muscles,  and  the  circulation,  and  to 
relieve  debiUtij  and  languor. 

Sulphurous  baths  are  stimulating  and  use- 
ful in  certain  cutaneous  eruptions,  such  as 
herpes,  the  syphitides,  scrofulous  diseases, 
scabies,  etc.,  and  in  articular  rheumatism,,  ca- 
tarrhs, lead  palsy,  chlorosis,  and  anmmia.  They 
may  be  prepared  by  mixing — 

Sodium  or  calcium  monosulphate .  50  parts ; 
Sodium  carbonate  or  bicarbonate.  50    " 

Sodium  chloride 50    " 

Water 300,000    " 

Or  potassium  sulphide  may  be  dissolved  in 
water  in  the  proportion  of  from  J  to  1  drachm 
to  a  gallon.  The  Fr.  Ood.  directs  for  this 
bath,  balneum  sulfuratum,  a  solution  of  100 
grammes  of  potassium  or  sodium  tri.sulphide 
in  from  250  to  300  litres  of  water ;  and  it  pre- 
scribes a  slight  modification,  balneum  sulfura- 
tum liquidum,  in  which  the  same  quantity  of 
ether  salt  is  dissolved  in  200  grammes  of  water, 
and  the  solution  is  added  to  the  bath.  An 
imitation  of  Bareges  water  may  be  made  by 
mixing  sodium  sulphide,  sodium  carbonate, 
and  sodiiim  chloride  in  the  proportion  of  20 
grammes  of  each  to  the  gallon  of  water.  In 
the  Fr.  Cod.  the  Bareges  bath,  balneum  baret- 
ginense,  is  ordered  according  to  the  following 
formula : 

Crystallized  sodium  mono- 
sulphite  60  grammes ; 

Purified  sodium  chloride. . .  60         " 
Dry  sodium  carbonate 30         " 

Mix  and  inclose  in  a  flask  and  add  the  salts 
to  the  water  on  taking  the  bath. 

The  tan-bath  is  made  by  adding  a  decoction 
of  from  3  to  8  quarts  of  tan  bark  to  from  20 
to  25  gallons  of  water. 

The  Vichy-bath,  balneum  vichiense  (Fr. 
Cod.),  is  prepared  by  dissolving  500  grammes 
of  sodium  bicarbonate  in  from  250  to  300 
litres  of  water. 

Or  if  sulphur  is  added  to  a  bath  of  hydro- 
chloric or  sulphuric  acid,  a  part  of  it  is  con- 
verted into  sulphuretted  hydrogen. 

Samuel  T.  Armsteons. 

BEBEEBINE,  or  BEBERINE,  is  an  al- 
kaloid found  in  the  bark  of  Nectandra  Ro- 
dicei,  said  to  be  identical  with  buxine.  The 
sulphate,  beberinm  sulphas  (Br.  Ph.),  a  yellow- 
ish powder  soluble  in  water,  has  been  used  as 
a  substitute  for  quinine  in  malarial  afEections. 
The  dose  is  from  1  to  10  grains. 

BEEF  PREPARATIONS.— See  under 
Dietetic  Treatment. 

D 


BELA  FRUIT,  the  belm  fructus  of  the 
Br.  Ph.,  is  the  dried  half-ripe  fruit  of  ^gle 
Marmelos,  an  aurantiaceous  tree  of  Corea. 
It  is  used  as  an  astringent  in  diarrhwa  and 
dysentery.  The  dose  of  the  fluid  extract,  ex- 
tractum  belm  liquidum  (Br.  Ph.),  is  from  1  to  2 
fl.  drachms. 

BEI/LADONNA. — Atropa  belladonna,  a 
solanaceous  plant,  is  indigenous  to  southern 
Europe  and  central  Asia;  grows  to  a  height 
of  from  four  to  six  feet,  has  dark-green  ovate 
leaves,  a  purple  blossom,  and  large  purplish 
berries  of  the  size  of  a  small  cherry,  whence  its 
German  name  of  wolf -cherry  (Wolf-Kirsche). 
The  leaves  and  root  are  the  parts  used  in 
medicine.  The  active  principle  of  belladonna 
is  the  alkaloid,  atropine,  the  sulphate  of  which 
is  now  very  extensively  employed  in  the  treat- 
ment of  such  diseases  as  are  favourably  influ- 
enced by  the  grosser  parts  of  the  plant.  The 
alkaloid  is  of  special  value  in  cases  demanding 
immediate  relief,  and  when  the  pharmaceutical 
preparations  of  belladonna  itself  would  not  be 
well  received  by  the  stomach,  or  when  there  is 
not  time  to  wait  for  their  absorption  (see 
Atropine). 

But,  in  ordinary  cases,  where  it  is  as  well  or, 
it  may  be,  better  to  get  the  slower  and  more 
even  effect  of  the  drug,  it  is  advisable  to  use 
the  tincture,  the  fluid  extract,  the  extract,  or, 
for  external  use,  the  ointment  or  plaster. 

The  physiological  effects  of  belladonna  have 
already  been  described  in  the  article  on  atro- 
pine, and  will  be  alluded  to  here  only  in  con- 
nection with  its  therapeutic  administration. 
For  such  administration  it  is  used  both  ex- 
ternally and  internally.  Externally,  so  far 
as  the  eye  is  concerned,  about  the  only  use 
to  which  it  is  put  is  in  the  form  of  the  ex- 
tract or  ointment,  preferably  the  latter,  to 
arrest  blepharospasm  by  rubbing  it  upon 
them.  In  the  absence  of  atropine  it  may  also 
be  used  in  this  way  to  dilate  the  pupil;"  and, 
indeed,  it  has  frequently  been  put  to  this  use 
by  women  in  order  to  secure  a  moderate 
pupillary  enlargement  and  so  to  enhance  the 
beauty  and  brilliancy  of  their  eyes  in  the  even- 
ing and  by  artificial  light.  Elsewhere,  however, 
the  ointment  and  plaster  are  frequently  re- 
sorted to  as  means  of  allaying  pain  and  swelling, 
or  even  of  averting  threatened  suppuration. 
For  instance,  in  the  irritation  or  incipient 
inflammation  of  the  mammary  glands,  when 
they  become  tumefied,  tender,  and  heavy,  the 
application  of  the  unguentum  belladonnse  or 
of  a  moderately  strong  solution  of  the  sul- 
phate of  atropine  has  an  important  revulsive 
action,  inducing  anassthesia,  contraction  of  the 
blood-vessels,  and  diminution  of  the  lacteal 
secretion  and  favouring  resolution.  In  order, 
however,  to  prevent  fermentation  and  the 
development  of  fatty  acids,  which  irritate  the 
skin  and  give  rise  to  great  distress  at  times,  it 
may  be  well  to  incorporate  some  antiseptic 
substance  with  the  ointment — say  5  grains  of 
crystallized  carbolic  acid  to  the  ounce.  In 
fact,  a  simple  solution  of  sulphate  of  atropine 
in  distilled  water  may  produce  the  same  itch- 
ing.   This  may  be  due  to  slight  acidity  of  the 
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solution.  It  should  be  neutral  in  its  chemi- 
cal reaction.  When  belladonna  is  put  upon 
the  breasts,  nursing  should,  of  course,  cease. 
Though  children  are  less  susceptible  to  its 
action  than  adults,  still,  the  quantity  that  it  is 
possible  for  them  to  ingest  by  this  means,  even 
when  great  care  is  taken,  can  not  be  considered 
perfectly  safe.  While  considering  the  treat- 
ment of  the  breast  with  belladonna,  it  will  be 
apropos  to  refer  to  the  danger  to  a  nursing  child 
from  belladonna  or  its  alkaloid  administered 
to  the  mother  or  nurse.  The  general  testimony 
on  this  point  is  that  there  is  no  danger  unless 
the  dose  taken  by  the  woman  is  excessive. 
Ordinary  medicinal  doses  may  be  given  to  a 
nursing  woman  without  danger  to  the  infant. 
Aside  from  its  use  in  hypersemio  and  neu- 
ralgic conditions  of  the  mammae,  belladonna  is 
often  resorted  to  in  the  form  of  ointment  or 
plaster  for  neuralgia  in  other  regions  of  the 
body,  but  particularly  for  intercostal  and 
cervico-dorsal  neuralgia,  or  even  for  pains  in 
the  lumbar  region  when  they  bear  the  marks 
of  the  neuralgic  type.  In  the  left  infra- 
clavicular, mammary,  inframammary,  and  ax- 
illary regions,  where  intercostal  neuralgias  are 
frequent  and  where  they  are  due  to  gastric 
irritation  or  distention,  sometimes  accompanied 
by  disturbances  of  the  cardiac  rhythm,  the 
plaster  of  belladonna  is  a  really  valuable  ap- 
plication. Its  efficacy  may  be  very  materially 
enhanced,  in  obstinate  or  very  severe  cases,  or 
in  cases  accompanied  by  palpitation,  by  slightly 
moistening  the  surface  of  the  plaster  with 
tincture  of  aconite.  But  if  the  skin  is  thin 
and  vascular,  only  a  few  drops  of  aconite 
should  be  employed,  as,  under  the  protection 
of  the  practically  impervious  plaster,  there  is  an 
unusually  good  opportunity  for  its  absorption. 
Some  intercostal  and  abdominal  neuralgias  are 
more  successfully  treated  by  putting  the  plaster 
upon  the  back,  in  the  interscapular  region  or 
lower,  according  to  the  situation  of  the  pain  ; 
and  the  level  at  which  it  should  be  applied  may 
be  determined  by  bearing  in  mind  that  the  dip 
of  the  intercostal  and  dorsal  nerves  is  such  that 
their  terminations  anteriorly  at  the  median  line 
are  about  three  inches  lower  than  their  origins 
posteriorly  from  the  spinal  cord.  Owing  to 
the  depth  at  which  the  cord  lies,  it  would 
seem  to  be  impossible  that  a  plaster  laid  over 
the  spinous  processes  could  have  any  effect 
on  the  nerve  origins  in  the  spinal  medulla. 
But  it  is  well  known  that  sedative  as  well  as 
irritative  centripetal  impressions,  when  they 
are  of  suflSoient  power,  are  radiated  to  other 
portions  of  the  same  ganglionic  centre  and 
to  associated  ganglia.  And  the  first  branches 
of  the  spinal  nerves,  running  backward  be- 
tween the  transverse  processes,  distribute  their 
terminal  sensory  filaments  in  the  central  re- 
gion or  zone  of  the  back.  Hence  sedative 
impressions  made  upon  these  terminal  fila- 
ments may  relieve  a  neuralgia  arising  in  the 
subjacent  cord,  although,  subjectively,  the  pain 
is  referred  to  an  area  at  a  considerable  dis- 
tance. The  possibility  of  relief  by  this  means 
is  usually  indicated  by  the  existence  of  tender 
points  over  or  in  the  vicinity  of  the  spinous 
processes. 


As  an  external  application,  belladonna  is  also 
of  value  in  the  case  of  some  lymphatic  glandu- 
lar swellings,  as  well  as  in  tumefaction  of  the 
parotid  and  other  salivary  glands.  It  may 
further  be  applied  over  sprained  or  inflamed 
joints.  In  any  case,  the  previous  application  of 
a  mild  sinapism,  just  strong  enough  to  redden 
the  skin,  will  increase  the  eificacy  of  the  bella- 
donna or  atropine.  It  will  not  do.  however,  to 
apply  the  linimentum  belladonnje  to  such  a 
hypersemic  spot  unless  the  precaution  is  taken 
of  providing  for  free  evaporation,  also  the 
camphor  and  alcohol  which  it  contains  may 
produce  vesication,  which,  as  a  rule,  is  not  de- 
sirable when  we  are  following  out  a  sedative 
plan  of  treatment. 

[Belladonna  was  formerly  held  in  repute  as 
a  remedy  for  rigidity  of  the  os  uteri,  or  rather 
spasmodic  contraction  of  that  orifice,  during 
labour.  It  was  applied  to  the  cervix  in  the 
form  of  an  ointment  or  injected  into  the 
vagina.  The  use  of  it  for  such  a  purpose  has 
been  superseded  by  the  employment  of  warm 
douches  and  mechanical  dilators.] 

Internally,  belladonna  gives  its  most  bril- 
liant results  in  spasmodic  diseases,  and  in  such 
as  are  characterized  by  acute  inflammations  of 
the  membranes  of  the  brain  and  spinal  cord. 

In  whooping-cough  it  is  one  of  our  most  re- 
liable remedies.  After  the  first  week  it  should 
be  given  in  doses  of  from  3  to  5  minims  every 
three  or  four  hours,  or  until  there  is  a  percep- 
tible though  not  excessive  pupillary  dilata- 
tion, or  even  a  little  reddening  of  the  skin. 
The  dryness  of  the  throat  and  mouth,  when 
annoying,  may  be  relieved  by  small  quantities  of 
iodide  of  sodium  or  of  potassium ;  by  minute 
doses  of  antimonial  wine;  by  ipecac,  also  in 
small  doses,  and  in  the  form  of  the  wine,  as  a 
rule ;  by  the  occasional  administration  of  small 
amounts  of  calomel;  or,  to  some  extent,  by 
chloride  of  ammonium. 

Alum  is  also  employed  to  modify  the  mucous 
secretion,  which  it  renders  less  viscid  and,  at 
the  same  time,  less  copious,  probably  in  virtue 
of  the  combined  astringency  of  the  aluminum 
and  the  liquefacient  action  of  the  sulphur  and 
potassium  which  it  contains.  A  very  valuaWe 
formula  for  the  administration  of  belladonna 
in  whooping-cough  is  the  following : 

5  Tincture  of  belladonna.  3  to  5  minims  J 

Alum 1  drachm  ; 

Syrup  of  Tolu .■ . . .  1  11.  oz. : 

Water 2  oz. 

M. 

Of  this  mixture  (in  which  the  tincture  of 
belladonna  may  be  replaced  by  1  minim  of  the 
fluid  extract)  the  child  may  be  given  a  tea- 
spoonful  every  two  or  three  hours,  day  and 
night,  if  it  is  awake.  When  the  spasm  is 
marked  and  very  frequent  the  following  formula 
may  be  followed : 

5  Tincture  of  belladonna. .  3  minims  ; 

Paregoric 2  to  4  fl.  dr. ; 

Ammonium  chloride  ...  1  drachms  ; 
Ammonium    bromide...  2  drachms; 
Syrup  of  prunus  virgin- 
iana,  enough  to  make.  3  fl.  oz. 
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Of  this  a  teaspoonful,  diluted,  may  be  given 
every  two  or  three  hours.  As  these  agents  are 
all  pretty  rapidly  eliminated  from  the  body, 
the  use  of  the  medicine  should  not  be  inter- 
rupted during  the  night  unless  toward  the  end 
of  the  disease  in  recovery,  when  the  patient  is 
sleeping  all  night. 

In  oth'er  spasmodic  coughs  belladonna  is  also 
useful  as  an  ingredient  of  the  cough  mixtures. 

In  spasmodic  croup  it  may  be  very  useful, 
though  not  as  a  means  of  securing  immediate 
relief.  As  in  spasmodic  asthma,  its  operation  is 
too  slow,  when  it  is  administered  internally,  to 
give  the  quick  relief  so  urgently  desired  by  the 
patient.  But  in  either  case,  after  the  violence 
of  the  paroxysm  has  been  broken  by  other 
means — one  of  which  may  be  the  hypodermic 
injection  of  atropine  or  of  atropine  and  mor- 
phine— its  internal  administration  will  serve  to 
prolong  and  make  secure  the  effect  of  the  more 
powerful  and  rapidly  acting  drugs. 

In  nochirnal  incontinence  of  urine,  particu- 
larly in  children,  this  is  probably  the  most  use- 
ful article  in  the  materia  medica.  To  be  sure, 
if  any  local  cause  of  irritation  exists,  this 
should  first  be  removed,  and  its  removal  will 
sometimes  be  followed  by  the  cessation  of  this 
annoying  symptom. 

The  two  most  common  causes  are  hyper- 
acidity of  the  urine  and,  in  female  infants  and 
children,  ascarides.  In  male  children  balano- 
posthitis,  with  adhesion — usually  spurious — of 
the  prepuce,  is  probably,  as  a  rule,  the  result  of 
irritation  of  the  glans  and  of  the  mucous 
surface  of  the  prepuce  by  the  acid  urine.  But 
when  these  causes  do  not  exist,  or  when  after 
their  removal  the  nocturnal  incontinence  con- 
tinues as  a  habit,  from  2  to  3  drops  of  the  fluid 
extract  of  belladonna,  or  from  5  to  10  drops  of 
the  tincture,  at  bedtime,  beginning  with  the 
smaller  dose  and  increasing  it  if  necessary,  will 
almost  invariably  effect  a  cure.  Or  a  small 
tablet  containing  tJtt  of  a  grain  of  sulphate  of 
atropine  may  be  used  for  the  same  purpose. 
When  children  or  adults  are  subject  to  such 
spasmodic  affections  as  laryngismus,  asthma,  or 
incontinence,  it  is  wise  to  continue  the  admin- 
istration of  the  remedy  for  some  weeks  after  all 
the  symptoms  have  disappeared,  the  doses,  of 
course,  being  somewhat  diminished  in  size,  and 
occasionally,  say  every  week  or  ten  days,  inter- 
mitted for  forty-eight  hours. 

Spasmodic  contraction  of  the  rectum,  when 
due  to  fissures,  h:emorrhoids,  continued  con- 
stipation, or  some  idiosyncratic  condition,  is 
greatly  relieved  by  belladonna,  either  given 
by  the  mouth  or  introduced  directly  into  the 
rectum  in  the  form  of  from  J  to  -J  a  grain  of 
the  extract  made  into  a  suppository  with  cacao 
butter.  It  is  important  in  this  case  that  the 
suppository  be  as  small  as  can  be  conveniently 
manipulated  by  the  patient.  It  should  not 
weigh  over  8  or  10  grains,  and  should  be  pushed 
beyond  the  internal  sphincter,  while  the  patient 
is  in  the  recumbent  posture.  For  this  purpose 
the  finger  should  first  be  smeared  with  the 
ointment  of  rose  water,  with  simple  ointment, 
or  with  some  other  bland  lubricant ;  then  the 
suppository,  which  is  supposed  to  have  been 
kept  in  a  place  cool  enough  for  it  to  preserve 


its  solidity,  is  quickly,  and  without  being 
smeared,  passed  m  on  the  end  of  the  index 
finger  and  carried  as  far  as  possible  into  the 
rectum.  When  the  limit  of  the  internal  sphinc- 
ter is  reached,  the  suppository  will  be  felt  to 
slip  upward.  The  finger  may  then  be  safely 
withdrawn.  If  the  suppository  gives  rise  to 
pain  simply  by  its  presence  as  a  foreign  body, 
we  may  conclude  either  that  it  is  too  large  or 
that  it  has  not  been  passed  beyond  the  internal 
sphincter. 

The  pain  of  cancer  of  the  rectum  is  also 
greatly  soothed  and  mollified  in  many  instances 
by  the  action  of  belladonna  in  some  form.  It 
is  also  of  great  value  in  pelvic  affections  in 
women,  particularly  where  there  is  hypersemia, 
inflammation,  or  spasm.  A  suppository  con- 
taining ^  a  grain  of  extract  of  belladonna  may 
be  introduced  either  into  the  vagina  or  into  the 
rectum.  If  the  vagina  is  made  the  receptacle, 
the  suppository  may  contain  a  larger  dose,  even 
a  grain  of  the  extract,  as  there  is  considerable 
leakage,  and  it  is  usually  advisable  to  secure  it 
in  its  position  by  having  the  patient  introduce 
it  while  in  the  recumbent  posture  at  bedtime, 
and  retain  it  in  place  by  a  small  tampon  of 
clean  cotton  batting  (not  absorbent  cotton)  or 
wool,  with  a  light  thread  attachment  to  secure 
its  easy  removal.  The  vagina  should  be  irri- 
gated with  hot  water  in  the  morning. 

The  serious  cerebro-spinal  conditions  in  the 
treatment  of  which  belladonna  and  atropine 
have  been  found  useful  are  epidemic  cerebro- 
spinal meningitis,  the  basilar  meningitis  of 
children,  usually,  if  not  always,  tubercular  in 
its  origin,  and,  to  a  limited  degree,  the  various 
acute  forms  of  myelitis,  etc.  The  use  of  atro- 
pine in  sunstroke  has  been  referred  to  under 
Atropine.  For  the  use  of  the  drug  in  the 
last-mentioned  diseases  no  definite  directions 
can  be  given,  as  the  practitioner  must  guide 
his  action  by  the  peculiarities  of  the  cases. 
One  cardinal  principle,  however,  must  always 
be  borne  in  mind,  which  is  that  the  drug  must 
be  given  in  doses  sufficiently  large  to  produce 
undoubted  evidences  of  its  full  physiological 
effect,  so  far  as  this  can  be  obtained  when  the 
tissues  are  not  in  their  physiological  condi- 
tion. It  may  also  be  said  that  in  cerebro- 
spinal meningitis,  in  which  there  is,  so  long 
as  consciousness  exists,  great  pain,  the  addition 
of  opium  or  morphine  to  the  belladonna  or 
atropine  increases  its  power  for  good  very  de- 
cidedly. 

Tetanus  also  is  said  to  have  been  cured  by 
large  doses  of  atropine,  and  there  is  no  doubt 
that,  in  conjunction  with  other  antispasmodics, 
analgetics,  and  stimulants),  it  is  an  extremely 
useful  agent  in  the  hands  of  a  discrete  prac- 
titioner. The  important  principle  to  be  ob- 
served here  is  that  it  can  not,  alone,  be  relied 
upon  to  relax  the  spasm  of  tetanus  (or  of 
strychnine  poisoning)  except  in  doses  which 
would  be  so  large  as  to  cause  disastrous  results 
on  the  circulation  and  respiration,  as  described 
in  the  account  of  its  physiological  action  in  the 
article  on  atropine.  But  as  an  adjuvant  to 
other  drugs  whose  action  is  in  consonance  with 
it  its  value  is  evident. 

The  treatment  of  poisoning  by  belladonna  is 
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largely  expectant.  It  is  rarely  fatal,  and  the 
main  thing  to  do  is  to  restrain  "the  violence  of 
the  drug's  action  by  moderate  hypodermic  in- 
jections of  morphine,  by  the  Calabar  bean  if 
this  is  at  hand,  by  coffee,  and  by  alcohol. 

[Both  the  leaves,  helladonncR  folia,  and  the 
root,  helladonncB  radix,  are  ofEoial  in  the  U.  S. 
and  Br.  Ph's,  also,  the  former  as  belladone  and 
the  latter  as  belladone  (racine),  in  the  Pr.  Cod. ; 
the  Ger.  Ph.  recognises  only  the  leaves,  folia 
belladonnm. 

The  Hnctura  belladonnm  foliorum  of  the 
D.  S.  Ph.  is  made  by  maceration  and  percola- 
tion of  150  grammes  of  belladonna  leaves  in 
enough  diluted  alcohol  to  make  the  product 
equal  1,000  c.  o.  The  tinctura  belladonnm  of 
the  Br.  Ph.  is  made  with  1  oz.  of  belladonna 
leaves  and  1  pint  of  proof  spirit.  The  dose  of 
the  British  preparation  is  from  5  to  20  min- 
ims. 

The  succus  belladonnm  of  the  Br.  Ph.  is  the 
expressed  juice  of  the  fresh  leaves  and  young 
branches  with  the  addition  of  one  third  of  its 
bulk  of  rectified  spirit.  The  dose  is  from  5  to 
15  minims. 

The  extractum  helladonnm  foliorum  alcohoK- 
cum  of  the  U.  S.  Ph.  is  made  by  reducing  a 
strong  tincture  of  the  leaves  to  a  pilular  con- 
sistence by  evaporation.  This  extract  enters 
into  the  composition  of  the  emplastruni  bella- 
donnm and  the  unguentum  belladonnm.  The 
extractum  belladonnm  alcoholiciim  of  the  Br. 
Ph.  is  made  from  the  root  by  a  similar  process. 
The  dose  is  from  -jV  to  i  of  a  grain.  The  ex- 
traetum  belladonnm  of  the  Br.  Ph.  is  made  by 
evaporating  the  expressed  juice  of  the  fresh 
leaves  and  young  branches.  The  dose  is  from 
i  to  1  grain.  The  extractum  belladonnm  of  the 
Ger.  Ph.  is  made  from  the  fresh  leaves  at  the 
time  of  flowering.  The  maximum  single  dose 
is  f  of  a  grain. 

The  extractum  belladonnm  radicis  fiuidum 
of  the  U.  S.  Ph.  is  made  from  the  root  in  No. 
60  powder,  1,000  grammes  of  the  drug  being 
used  to  produce  1,000  c.  c.  of  fluid  extract. 
This  enters  into  the  composition  of  linimentum 
belladonnm. 

The  linimentum  belladonnm  of  the  U.  S.  Ph. 
is  a  solution  of  50  grammes  of  camphor  in 
enough  extractum  belladonnm  radicis  fiuidum 
to  make  1,000  c.  c.  That  of  the  Br.  Ph.  is  made 
by  maceration  and  percolation  of  20  oz.  of  bel- 
ladonna root  and  1  oz.  of  camphor  in  enough 
rectified  spirit  to  make  the  product  30  fl.  oz. 

The  emplastrum  belladonnm  of  the  U.  S.  Ph. 
consists  of  1  part  of  the  alcoholic  extract  of 
the  leaves  and  2  parts  each  of  resin  plaster  and 
soap  plaster;  the  British  preparation  is  the 
same,  except  that  the  alcoholic  extract  of  the 
root  is  used.  The  same  difference  exists  be- 
tween the  unguentum  belladonnm  of  the  U.  S. 
Ph.  and  that  of  the  Br.  Ph.] 

See  also  the  article  on  Analgetics. 

Benjamin  P.  Westbrook. 

BENZANALGENE,  a  benzoyl  derivative 
of  quinoline,  is  credited  with  the  analgetic  and 
antipyretic  properties  of  antipyrine,  acetani- 
lide,  etc.,  also  with  being  an  antiseptic  and  a 
solvent  of  uric  acid.     It  is  almost  insoluble  in 


water.  According  to  Dr.  Cerna,  it  may  be 
given  to  the  extent  of  from  7-i  to  45  and  even 
75  grains  in  the  course  of  twenty-four  hours. 

BENZANILIDE,  CcHs.CO.XH.Cells,  re- 
sembles acetanilide  in  its  action,  and  has  been 
thought  to  have  some  advantage  over  that 
drug  in  the  case  of  children — that  of  being 
freer  from  untoward  after-effects.  It  is  given  ^ 
to  children  in  daily  amounts  of  from  IJ  to  9 
grains. 

BENZENE,  or  benzol,  has  been  used  by 
Dr.  W.  Robertson,  of  Newcastle-on-Tvne  (Brit. 
Med.  Jour.,  Deo.  30,  1893),  in  influenza  with 
exceedingly  good  results.  He  prescribes  it  in 
doses  of  5  minims,  in  mucilage,  every  two 
hours.  Dr.  Robertson  says  of  this  use  of  ben- 
zene: "Administered  in  mucilage,  it  has  not 
been  found  to  interfere  with  due  nutrition. 
Producing,  as  it  does,  in  nearly  every  ease,  such 
a  rapid  defervescence  of  the  symptoms  of  in- 
fluenza, as  is  to  be  expected,  the  usual  sequelaa 
of  the  attacks  are  rarely  or  never  noticed.  De- 
bility after  this  form  of  treatment  is  hardly 
appreciable  by  the  patient.  In  one  case  before 
bsratment  pain  in  the  ears,  along  with  the  other 
symptoms,  was  promptly  relieved.  In  this  case 
otherwise  treated  an  acute  catarrh  of  the  mid- 
dle ear  might  have  been  a  probable  event.  In 
old  and  young  alike  the  treatment  proves  effi- 
cacious, and  it  seems  to  act  as  efficaciously  in 
debilitated  as  in  robust  subjects.  Very  few 
pulmonary  complications  have  been  noted  in 
cases  presenting  themselves  within  the  last  few 
weeks,  but  it  might  be  inferred  that  a  remedy 
which  so  suddenly  relieves  the  grave  initial 
symptoms  lessens  the  probability  of  pulmonary 
complications  becoming  established." 

In  chronic  bronchitis  and  winter  cough  also 
Dr.  William  Murrell  has  found  benzene  very 
efficacious,  used  in  the  form  of  this  mixture : 

Pure  benzene 1 J  drachm  ; 

Peppermint  oil |      " 

Olive  oil,  enough  to  make..  2  oz. 

From  10  to  80  drops  of  this  may  be  taken  on 
a  lump  of  sugar  every  three  or  four  hours. 

Benzene  has  been  used  topically  in  diphthe- 
ria, scabies,  and  eczema.  For  the  destruction 
of  the  itch-mite  pure  benzene  may  be  applied, 
but  the  eczema  due  to  the  presence  of  the  para- 
site is  said  to  be  best  treated  with  an  ointment 
of  benzene. 

Benzene  is  a  narcotic  and  irritant  poison 
capable  of  producing  death  speedily  when  it  is 
taken  in  large  quantities.  Its  prompt  removal 
with  the  stomach-tube  should  be  accomplished, 
and  then  the  stomach  washed  out  with  a  bland 
fluid. 

BENZETJGENOL,  the  benzoic  ether  of 
eugenol,  has  been  used  as  an  internal  antisep- 
tic in  the  same  doses  as  guaiacol. 

BENZOIC    ACID    AND    THE    BEN- 

ZOATES.— Benzoic  acid,  HCIIsOi,  the  aci- 
dum  benzoicum  of  the  pharmacopoeias,  is  usu- 
ally obtained  from  benzoin  by  sublimation,  or 
prepared  artiiicially,  chiefly  from  toluol.  It 
occurs  in  white  or  yellovvish-whito,  lustrous 
scales,  or  friable  needles,  odourless  or  havhig  a 
slight  characteristic  odour  resembling  that  of 
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benzoin,  and  of  a  warm,  acid  taste ;  somewhat 
volatile  at  a  moderately  warm  temperature,  and 
rendered  darker  by  exposure  to  light.  It  is 
soluble,  when  pure,  in  about  500  parts  of  water 
and  in  2  parts  of  alcohol  at  59°  P.,  in  15  parts 
of  boiling  water,  and  in  1  part  of  boiling  alco- 
hol.   The  dose  is  from  5  to  30  grains. 

Ammonium  henzoate,  ammonii  benzoas  (TJ. 
S.  Ph.,  Br.  Ph.),  NH.CflsOj,  occurs  in  thin, 
white,  four-sided  laminar  crystals,  odourless  or 
having  a  slight  odour  of  benzoic  acid,  and  a 
saline,  bitter,  afterward  slightly  acrid  taste.  It 
gradually  gives  off  ammonia  on  exposure  to 
the  air.  It  is  soluble  at  59°  P.  in  5  parts  of 
water  and  in  28  parts  of  alcohol ;  in  I'S  part 
of  boiling  water  and  in  7-6  parts  of  boiling  al- 
cohol (tJ.  S.  Ph.).  The  dose  is  from  5  to  30 
grains. 

Lithium  henzoate,  lithii  benzoas  (U.  S.  Ph.), 
LiCvHsOj,  is  a  light,  white  powder,  or  small, 
shining,  crystalline  scales,  odourless  or  having  a 
faint  benzoin-like  odour,  and  of  a  cooling,  sweet- 
ish taste;  permanent  in  the  air.  It  dissolves 
at  59°  F.  in  4  parts  of  water  and  in  12  parts  of 
alcohol ;  in  2'5  parts  of  boiling  water  and  in 
10  parts  of  boiling  alcohol  (U.  S.  Ph.).  The 
dose  is  from  5  to  30  grains. 

Sodium  henzoate,  sodii  benzoas  (O.  S.  Ph.), 
NaCvHsOa,  is  a  white,  amorphous  powder,  odour- 
less or  having  a  faint  odour  of  benzoin  and  a 
sweetish,  astringent  taste.  It  is  permanent  in 
the  air.  It  dissolves  at  59°  P.  in  1-8  part 
of  water  and  in  45  parts  of  alcohol ;  in  1'3 
part  of  boiling  water  and  in  20  parts  of  boil- 
ing alcohol  (U.  S.  Ph.).  The  dose  is  from  5  to 
30  grains. 

The  troches  of  benzoic  acid,  trochisci  acidi 
benzoici,  of  the  Br.  Ph.  contain  half  a  grain  of 
the  acid  in  each  lozenge. 

Though  benzoic  acid  is  more  irritating  than 
its  salts,  its  physiological  action  and  that  of 
the  benzoates  are  otherwise  practically  the 
same.  Applied  to  a  mucous  membrane  or  to 
an  excoriated  surface,  benzoic  acid  is  moder- 
ately irritating.  Taken  internally,  the  effect 
of  benzoic  acid  in  a  full  dose  (30  grains)  is 
to  produce  a  moderate  amount  of  epigastric 
warmth,  slight  increase  in  the  bronchial  and 
cutaneous  secretions,  and  in  some  cases  a  mod- 
erate acceleration  of  the  heart's  action  and  of 
the  respiration.  Nausea  and  vomiting  may 
occur,  but,  as  a  rule,  they  do  not.  The  gastric 
irritation  at  times  following  the  administration 
of  benzoic  acid  is  more  marked  than  that  seen 
after  giving  the  benzoates.  Benzoic  acid  and 
the  benzoates  are  eliminated  mainly  by  the 
kidneys,  partly  as  benzoic  acid,  but  chiefly  as 
nippuric  acid.  The  exact  method  by  which 
hippuric  acid  is  produced  is  not  understood, 
though  the  change  is  believed  to  take  place  in 
the  kidney  itself.  By  thus  leaving  the  body  as 
hippuric  acid,  benzoic  acid  decidedly  increases 
the  acidity  of  the  urine,  a  circumstance  which 
gives  to  the  drug  its  most  important  therapeu- 
tic application. 

By  internal  administration  as  well  as  by  ex- 
ternal application  benzoic  acid  is  an  antiseptic 
of  no  mean  value,  ranking  as  rather  more 
powerful  than  salicylic  acid.  Its  internal  ad- 
ministration for  antiseptic  effect  offers  a  great 
13 


advantage  over  that  of  most  of  the  other  anti- 
septics (even  salicylic  acid),  on  account  of  its 
comparative  harmlessness.  That  it  is  effective 
as  an  intestinal  antiseptic  is  seen  not  only  by 
an  amelioration  of  symptoms  under  its  use,  but 
by  a  marked  diminution  of  the  amount  of  in- 
dican  excreted. 

As  an  antipyretic,  too,  benzoic  acid  has  some 
moderate  effectiveness,  though  it  is  by  no 
means  marked,  being  considerably  less  than 
that  of  salicylic  acid.  The  continued  use  of 
benzoic  acid  is,  however,  decidedly  safer  than 
that  of  salicylic  acid. 

The  most  valuable  therapeutic  application  of 
benzoic  acid  and  the  benzoates  is  in  the  treat- 
ment of  cystitis  with  an  alkaline  or  an  ammo- 
niacal  condition  of  the  urine.  The  acid  itself 
is  of  great  service  in  such  cases,  but  the  am- 
monium salt  is  to  be  preferred,  since  it  is  not 
only  less  irritating  to  the  stomach,  but  more 
active  in  correcting  the  urinary  condition. 
The  value  of  the  drug,  so  employed,  lies  not 
only  in  a  correction  of  the  urinary  reaction 
and  a  consequent  dissolving  of  the  phosphatic 
precipitate,  but  also  in  a  stimulating  effect 
upon  the  vesical  mucous  membrane,  thus  pro- 
moting its  healthier  action,  and  furthermore 
in  rendering  the  urine  to  a  moderate  degree 
antiseptic. 

In  conditions  of  urinary  alkalinity  short  of 
phosphatic  cystitis  ammonium  henzoate  is  very 
beneficial,  the  condition  of  irritability  of  the 
bladder  or  incontinence  of  urine  associated 
with  an  alkaline  urinary  reaction  being  almost 
invariably  relieved  by  its  administration. 

Phosphatic  calculi  are  thought  to  be  sus- 
ceptible of  solution  by  a  henzoate,  preferably 
that  of  ammonium,  but  the  result  is  not  attained 
save  by  a  prolonged  administration. 

It  was  formerly  held  that  the  uric-acid  con- 
dition was  as  much  benefited  as  the  phosphatic 
state  by  giving  benzoic  acid,  and  the  acid  and 
its  salts  were  much  employed  in  the  treatment 
of  lithcemia  and  even  of  uric-acid  calculi,  in 
the  belief  that  uric  acid  was  thereby  dimin- 
ished. Especially  was  the  henzoate  of  lithium 
so  used.  The  use  of  the  drug  for  this  purpose, 
however,  seems  not  to  be  justified  either  by 
theory  or  by  practice,  and  it  has  accordingly 
been  abandoned. 

Prom  the  antiseptic  and  stimulant  proper- 
ties it  gives  to  the  urine,  benzoic  acid  has  been 
recommended  in  the  treatment  of  gonorrKoia, 
and  in  the  later  stages  of  this  disease  its  action 
is  often  beneficial.  In  the  acute  stages  it  is 
not  to  be  recommended. 

Benzoic  acid  was  at  one  time  much  used  in 
the  treatment  of  articular  rhewmatism.  Sena- 
tor went  so  far  as  to  class  it  as  the  equal  of 
salicylic  acid  in  this  disease.  Purther  experi- 
ence has,  however,  shown  the  fallacy  of  this 
view,  for,  while  benzoic  acid  or  its  salts  often 
seem  to  be  of  some  benefit  in  the  rheumatic, 
this  benefit  is  usually  but  slight  and  in  no  way 
comparable  to  that  derived  from  salicylic  acid 
and  the  salicylates. 

In  chronic  bronchitis  benzoic  acid  and  the 
benzoates  were  formerly  much  employed  as 
stimulating  expectorants,  as  were  the  tinctures 
of  benzoin.    At  present,  however,  they  are  but 
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little  employed,  other  remedies  appearing  more 
serviceable. 

Benzoic  acid  and  more  commonly  its  sodium 
salt  have  been  much  lauded  as  antizymotics  in 
the  treatment  of  acute  septic  and  infectious 
diseases.  Many  have  reported  most  excellent 
results  from  their  employment,  but  many  oth- 
ers have  been  disappointed  in  them,  and  their 
value  in  such  cases  is,  to  say  the  least,  unproved. 
If  not  always  positively  beneficial,  they  are 
practically  harmless— a  thing  which  can  scarce- 
ly be  said  of  the  larger  number  of  drugs  so 
used — 3,  4,  and  5  drachms  having  been  given 
in  twenty-four  hours  without  ill  effect.  In 
such  eases  the  usual  amount  given  is  from  120 
to  180  grains  a  day.  The  principal  diseases  of 
this  class  so  treated  are  septiccemia,  puerperal 
fever,  erysipelas,  scarlatina,  diphtheria,  and 
whooping-cough. 

Though  by  the  internal  administration  of 
benzoic  acid  diphtheria  seems  benefited  but 
little  or  not  at  all,  its  application  to  the  in- 
flamed area  by  insufflation  is  frequently  of 
value,  as  might  be  expected  from  a  knowledge 
of  its  antiseptic  properties. 

In  tuberculosis  it  was  at  one  time  given  in- 
ternally as  well  as  (in  pulmonary  tuberculosis) 
by  the  inhalation,  in  spray,  of  a  5-per-cent.  so- 
lution. Prom  neither  form  of  administration 
does  benefit  appear  to  have  resulted. 

Solutions  of  benzoic  acid  varying  in  strength 
according  to  necessity  are  often  of  value  as 
mouth-washes  where  a  mild  antiseptic  action 
is  desired,  and  a  troche  containing  -J  a  grain  of 
benzoic  acid  is  frequently  effective  in  subacute 
and  chronic  inflammations  of  the  pharynx. 

The  benzoate  of  bismuth  is  not  official,  but 
has  recently  been  highly  praised  as  a  dressing 
for  sluggish  and  unhealthy  ulcerations,  especial- 
ly for  chancroid  and  specific  sores.  In  such 
cases  it  is  often  effective  in  cleansing  the  sur- 
face and  promoting  healthy  reaction  and  heal- 
ing. It  is  to  be  dusted  freely  upon  the  affected 
area.  At  times  a  moderate  amount  of  irrita- 
tion follows  its  application,  but  this  is  ordina- 
rily but  slight  and  of  short  duration. 

Henry  A.  Griffin. 

BEITZOIN,  the  benzoinum  of  the  U.  S.  and 
Br.  Ph's,  the  benzoe,  of  the  Ger.  Ph.,  is  a  bal- 
samic resin  obtained  from  Styrax  benzoin,  a 
tree  found  in  the  West  Indies  as  well  as  in 
South  America  and  Central  America.  "  It  is 
almost  wholly  soluble  in  5  parts  of  moder- 
ately warm  alcohol,  and  in  solutions  of  the 
fixed  alkalies.  When  heated,  it  gives  off 
fumes  of  benzoic  acid.  It  has  an  agreeable, 
balsamic  odour,  and  a  slight  aromatic  taste." 
(U.  S.  Ph.) 

The  physiological  action  of  benzoin  is  de- 
pendent upon  the  benzoic  acid  which  it 
contains.  Like  the  balsams,  benzoin  has  a 
stimulating  effect  upon  mucous  surfaces.  It 
is  this  property  which  formerly  led  to  the  use 
of  the  tincture  and  the  compound  tincture  as 
stimulating  expectorants  in  the  treatment  of 
bronchial  affections,  particularly  chronic  bron- 
chitis. In  such  cases  the  utility  of  benzoin  is, 
however,  in  no  way  comparable  to  that  of 
others  of  the   stimulating  expectorants,  and 


latterly  benzoin  has  been  but  little  used  by  in- 
ternal administration. 

Probably  the  most  valuable  employment  of 
benzoin  is  for  inhalation  in  laryngeal  affec- 
tions, and  for  this  purpose  it  is  in  common  use 
and  highly  thought  of.  Though  of  no  small 
service  in  chronic  laryngitis,  its  most  marked 
benefits  are  to  be  seen  in  acute  lary?igitis, 
where,  inhaled  in  steam,  it  is  remarkably  sooth- 
ing to  the  inflamed  mucous  membrane.  It 
must  be  granted,  however,  that  the  benefit  de- 
rived from  such  treatment  is  probably  as  much 
due  to  the  steam  inhaled  as  to  the  benzoin. 
The  ordinary  method  of  its  employment  in  a 
case  of  acute  laryngitis  is  to  put  i  oz.  of  the 
compound  tincture  into  a  vessel  of  boiling 
water  and  then  to  allow  the  patient  to  inhale 
the  steam  as  it  rises  laden  with  benzoin.  To 
get  the  full  benefit  of  the  treatment  it  is  wiser 
to  confine  the  steam,  either  by  means  of  a  towel 
thrown  over  the  patient's  head  or  by  making  a 
cone  of  cardboard,  the  larger  end  to  cover  the 
vessel  and  the  smaller  to  be  applied  to  the  pa- 
tient's mouth. 

A  more  elegant  as  well  as  a  more  accurate 
way  of  carrying  out  this  treatment  is  by  means 
of  the  porcelain  inhaler  for  sale  generally  in 
our  apothecaries'  shops.  The  proportion  em- 
ployed in  such  cases  is  usually  1  drachm  of  the 
compound  tincture  to  the  pint  of  water.  The 
inhalation  is  to  be  repeated,  whatever  the 
method  employed,  at  frequent  intervals. 

The  tinctures  of  benzoin  have  been  used  as 
sprays  in  laryngeal  and  pharyngeal  affections, 
but  to  this  use  by  atomization  there  is  the  prac- 
tical objection  that  gumming  and  consequent 
stopping  up  of  the  tips  of  the  spray  tubes  fre- 
quently results. 

Beyond  its  use  in  acute  laryngitis,  the  main 
value  of  benzoin  is  shown  in  its  local  action 
when  used  for  external  application.  Thus 
used,  it  is  both  slightly  stimulant  and  anti- 
septic, like  most  of  the  balsamics,  and,  more- 
over, protective.  In  chapped  ajiA  fissured  hands 
and  lips  it  is  serviceable  when  applied  in  the 
form  of  the  compound  tincture  mixed  with  an 
equal  quantity  of  glycerin.  To  excoriated  and 
fissured  nipples  the  same  mixture  may  be  ap- 
plied, or  the  compound  tincture  may  be  painted 
on  alone.  In  such  cases  the  slight  stimulant 
effect  of  benzoin  is  desirable,  though  the  main 
service  rendered  is  that  of  a  protective.  In 
fissure  of  the  anus  the  compound  tincture  has 
been  used  in  like  manner,  but  it  is  rarely  suffi- 
cient to  effect  a  cure. 

The  tincture  of  benzoin  and  the  compound 
tincture,  when  painted  on  excoriated  surfaces, 
act,  as  has  been  said,  slightly  as  stimulants 
and  antiseptics,  but  especially  as  protectives, 
and  this  they  do  by  virtue  of  a  thin  film  of 
benzoin  remaining  on  the  surface  after  the 
evaporation  of  the  alcohol.  To  abrasions, 
small  wounds,  leech  bites,  bruises,  and  bedsores 
the  application  of  one  of  the  tinctures  will 
often  be  of  great  service.  In  chilblains,  too, 
the  Qompound  tincture  painted  on  the  affected 
area  will  frequently  be  productive  of  good. 
As  a  protective  application  the  value  of  ben- 
zom  is  enhanced  by  its  combination  with  col- 
lodion.   This  may  be  made  by  dissolving  the 
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compound  tincture,  previously  evaporated  to 
dryness,  in  collodion. 

On  open  wounds  of  some  size,  too,  the  appli- 
cation of  benzoin  is  often  of  good  eflfect ;  and 
when  it  is  used  on  granulating  surfaces,  espe- 
cially if  granulation  is  sluggish,  its  efEeot  is 
excellent.  For  this  purpose  the  compound 
tincture  is  to  be  preferred,  and  it  may  be 
applied  by  means  of  gauze  saturated  with  it. 

Benzoin  in  the  form  of  either  of  the  tinc- 
tures was  formerly  much  used  as  an  application 
to  foul-smelling  and  sloughmg  wounds,  and 
appeared  to  act  as  a  deodorizer  and  disinfectant 
as  well  as  by  promoting  granulation  and  heal- 
ing. In  these  cases,  however,  we  now  employ 
benzoin  but  little,  since  of  late  we  have  found 
other  agents  to  be  more  efEeotive  and  reliable, 
but  in  old  sinuses  with  considerable  discharge 
and  little  tendency  to  healing,  a  thorough  in- 
iection  of  the  tract  with  the  compound  tincture 
will,  by  virtue  of  its  antiseptic  and  stimulant 
properties,  often  result  in  marked  improve- 
ment. 

The  compound  tincture  is  at  times  service- 
able when  painted  upon  the  skin  in  skin  dis- 
eases attended  with  itching.  Thus  in  eczema, 
urticaria,  and  frostbite  it  will  sometimes  prove 
effective  as  an  anticnesmatic. 

As  a  tonic  and  stimulant  application  to 
spongy  gums  the  tincture  of  benzoin  is  often 
useful. 

Benzoin  in  substance  is  hardly  ever  used 
medicinally.  The  tincture,  tinctura  benzoini, 
of  the  U.  S.  Ph.  is  made  with  200  grammes  of 
benzoin  and  enough  alcohol  to  make  1,000  c.  c. 
The  dose  is  from  |  to  1  fl.  drachm.  The  tinc- 
tura benzoes  of  the  Ger.  Ph.  is  a  l-to-5  solution. 
The  compound  tincture,  tinctura  benzoini  com- 
posita,  sometimes  called  friars'  balsam,  is  made 
with  120  grammes  of  benzoin,  20  grammes  of 
purified  aloes,  80  grammes  of  storax,  40  grammes 
of  balsam  of  Tolu,  and  enough  alcohol  to  make 
1,000  c.  e.  The  dose  is  from  1  to  3  fl.  drachms. 
The  British  preparation  of  the  same  name 
contains  the  same  ingredients  in  the  propor- 
tions of  2  oz.  of  benzoin,  1^  oz.  of  storax,  4  oz. 
of  balsam  of  Tolu,  and  160  grains  of  Soootrine 
aloes  to  1  pint  of  rectified  spirit.  The  dose  is 
from  i  to  1  fl.  drachm.  Benzoinated  lard, 
adeps  benzoinatus  (U.  S.  Ph.),  adeps  benzoatus 
(Br.  Ph.),  a  mixture  of  1  part  of  benzoin  and 
50  parts  of  lard,  is  used  as  a  basis  for  various 
ointments,  for  which  purpose  it  has  the  advan- 
tage over  simple  lard  of  not  readily  becoming 
rancid.  The  adeps  benzoatus  of  the  Ger.  Ph. 
is  a  l-to-99  mixture  of  benzoic  acid  and  lard. 
Henry  A.  Griffin. 

BEKTZOIi.— See  Benzene. 

BENZONAPHTHOL,  or  fi-naphthol  ben- 
zoate,  CioH7.0(CrH60),  is  a  whitish,  crystalline, 
tasteless,  and  odourless  powder  made  by  the 
action  of  benzoyl  chloride  on  /3-naphthol.  It 
is  almost  insoluble  in  water,  but  soluble  in 
alcohol,  especially  with  the  aid  of  heat.  It  has 
been  used  with  much  success  as  an  intestinal 
antiseptic.  It  may  be  administered  suspended 
in  a  gummy  emulsion,  but  is  preferably  given 
in  capsules.  The  dose  is  from  2  to  8  grains 
for  adults,  and  the  amount  given  daily  should 


not  exceed  30  grains  for  a  child  or  75  grains 
for  an  adult. 

BENZOFABACBESOL,  obtained  by  the 
action  of  sodium  benzoate  on  paracresol  in  the 
presence  of  phosphorus  oxychloride,  has  been 
proposed  as  a  substitute  for  benzonaphthol. 

BENZOPHENONEID.— This  name  was 
given  by  Galezowski  and  Petit  to  a  tetra- 
methyldiapsidobenzophenoid  obtained  by  the 
decomposition  of  an  aniline  dye.  It  seems  to 
have  the  same  germicide  properties  as  pyoc- 
tanin.  A  l-to-10,000  watery  solution,  applied 
to  the  eye,  has  given  very  good  results  in 
obstinate  ulcers  of  the  cornea,  in  purulent 
keratitis,  and  in  phlyctcenular  ophthalmia. 
{Lancet,  Jan.  10,  1891,  p.  115.) 

BENZOSOL,  a  benzoyl  substitution  com- 
pound of  guaiacol,  is  a  colourless,  odourless,  and 
tasteless  crystalline  powder,  insoluble  in  water 
and  only  slightly  soluble  in  alcohol  at  ordinary 
temperatures.  It  is  chiefly  used  as  an  internal 
antiseptic,  especially  in  intestinal  diseases  and 
in  pulmonary  tuberculosis,  in  doses  of  from  3 
to  8  grains  and  in  daily  amounts  of  from  15  to 
45  grains,  in  tablets  or  capsules.  Benzosol  has 
been  reported  to  have  exerted  a  decidedly  fa- 
vourable action  in  diabetes,  but  the  reports  are 
conflicting.  It  is  a  potent  poison,  and  should 
be  used  with  great  caution. 

BENZOYLACONINE.— See  Aconitine. 

BENZOYLGUAIACOL.— See  Benzosol. 

BBBBEBINE,  an  alkaloid,  CjoHnNOi, 
found  in  several  species  of  Berberis,  has  been 
used  as  a  stomachic  in  daily  amounts  of  from 
^  to  3  grains. 

BETA-NAPHTHOL.— See  under  Naph- 

THOL. 

BETOL,  naphthosalol,  or  naphthalol,  is  a 
salicylate  of  i8-naphthol.  It  is  a  tasteless  and 
odourless  crystalline  powder,  insoluble  in  water 
and  only  slightly  soluble  in  alcohol.  It  is  anti- 
pyretic and  antiseptic,  used  especially  in  fer- 
mentative or  infectious  diarrhoea,  cystitis,  and 
articular  rheumatisr^i,.  The  dose  is  from  2  to 
5  grains,  and  from  15  to  30  grains  may  be 
given  in  twenty-four  hours,  preferably  in  cap- 
sules. 

BIBCH  TAB,.— See  under  Tar. 

BISMUTH.— Metallic  bismuth  is  not  em- 
ployed in  medicine.  The  preparations  most 
frequently  used  are  the  subnitrate  {bismuthi 
subnitras  [U.  S.  Ph.,  Br.  Ph.],  bismutum  sub- 
nitricum  [Ger.  Ph.])  and  the  subcarbonate 
(bismuthi  subcarbonas  [U.  S.  Ph.]).  The  sub- 
nitrate  is  a  heavy,  white,  odourless,  and  almost 
tasteless  powder,  insoluble  in  water,  perma- 
nent in  the  air,  and  having  a  slightly  acid 
reaction.  Bismuth  subcarbonate  is  a  pale  yel- 
lowish-white powder,  permanent  in  the  air, 
tasteless  and  odourless,  and  insoluble  in  water. 
These  two  salts  are  practically  identical  in 
their  medicinal  properties,  although  it  is 
thought  by  some  that  the  subcarbonate  is  the 
blander  and  less  astringent.  It  is  slightly 
more  soluble  and  is  more  readily  decomposed 
into  a  soluble  salt  by  acids  and  acid  salts,  and 
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its  use  in  large  doses  is  therefore  not  so  safe 
as  that  of  the  subnitrate. 

Bismuth  citrate  is  used  only  in  making  the 
citrate  of  bismuth  and  ammonium  {bismuthi 
et  ammonii  citras  [U.  S.  Ph.,  Br.  Ph.]).  This 
salt  occurs  as  small,  shining  scales,  odourless, 
having  a  slightly  acidulous  and  metallic  taste, 
and  being  very  soluble  in  water.  It  is  the 
only  soluble  salt  of  bismuth  employed  in  medi- 
cine. In  its  effects  it  differs  widely  from  the 
insoluble  preparations.  It  is  more  astringent 
and  a  decided  irritant.  It  is  inferior  to  sev- 
eral other  vegetable  and  mineral  astringents. 
The  various  proprietary  preparations  contain- 
ing soluble  bismuth  combined  with  bitters  and 
tonics  are  unscientific  and  wholly  unreliable. 
It  is,  in  fact,  their  insolubility  itself  which  ren- 
ders the  subnitrate  and  suboarbonate  so  valua- 
ble for  internal  use. 

Bismuth  salicylate  has  been  vaunted  as  a 
combination  of  two  drugs  valuable  in  the 
treatment  of  gastro-inteshnal  diseases.  It  has 
not,  however,  borne  out  the  high  allegations 
that  have  been  made  for  it.  Several  recent 
observers  regard  it  as  an  unsafe  drug.  The 
dose  varies  from  5  to  15  grains. 

Bismuth,  when  introduced  into  the  blood, 
acts  as  a  poison,  and  the  symptoms  are  similar 
to  those  produced  by  all  the  heavy  metals. 
The  official  insoluble  compounds,  when  strictly 
pure,  may,  however,  be  given  by  the  stomach 
in  enormous  quantities  without  producing 
toxic  symptoms.  It  is  true  that  slight  ab- 
sorption takes  place,  but  it  is  not  sufficient  to 
give  rise  to  any  constitutional  symptoms.  It 
is  clearly  proved  that  the  poisonous  effects 
which  have  been  observed  after  the  admin- 
istration of  bismuth  have  been  due  entirely  to 
contamination  With  other  metallic  substances. 
Of  these,  arsenic  is  the  most  important,  but 
free  nitric  acid  has  occasionally  been  found. 
With  the  improved  pharmaceutical  processes 
of  recent  years,  it  is  rare  to  see  toxic  symp- 
toms follow  even  the  very  free  use  of  this 
drug.  When  obtained  from  reputable  makers 
it  does  not  contain  impurities  sufficient  to 
cause  any  anxiety  in  its  use. 

During  recent  years  bismuth  has  been  very 
extensively  used  in  the  treatment  of  gastro- 
intestiftal  diseases.  Its  exact  mode  of  action 
is  still  somewhat  uncertain  and  its  germicidal 
power  is  denied  by  many. 

It  possesses  the  advantage  over  almost  every 
other  drug  of  being  able  to  reach  every  por- 
tion of  the  intestinal  canal.  In  most  cases  of 
intestinal  disease  the  lesions  are  in  the  vicinity 
of  the  cascum.  Soluble  drugs  are  absorbed 
long  before  they  reach  this  locality.  Bismuth 
administered  by  the  mouth  reaches  this  region 
almost  as  certainly  as  it  does  the  stomach. 
This  no  doubt  explains  in  a  large  measure  its 
peculiar  action  in  many  of  the  disorders  for 
which  it  is  commonly  prescribed.  Upon  the 
stomach  bismuth  has  a  peculiarly  soothing 
effect.  In  acute  indigestion,  after  the  stomach 
has  been  evacuated  a  full  dose  of  bismuth  has  a 
marked  effect  in  allaying  irritability.  Vomit- 
ing is  sometimes  relieved  immediately  by  a 
large  dose  of  the  subnitrate.  The  patient 
should  be  kept  quiet  upon  the  back  and  all 


efforts  to  vomit  should  be  resisted  as  far  as 
possible.  It  is  best  to  administer  the  dose  im- 
mediately after  an  attack  of  vomiting,  when 
the  stomach  is  free  from  mucus  and  fluid. 
When  the  mucous  membrane  of  the  stomach 
is  thickly  coated  with  tenacious  mucus,  bis- 
muth, like  all  other  drugs,  has  little  or  no  effect. 
When  this  condition  is  present,  washing  of 
the  stomach  by  means  of  a  tube  will  accom- 
plish more  than  any  drug.  A  somewhat  less 
efficacious  procedure  consists  in  cleansing  the 
stomach  by  means  of  copious  draughts  of  wa- 
ter, either  plain  or  containing  a  small  amount 
of  borax.  When  this  is  effected,  a  full  dose 
of  bismuth  will  sometimes  prove  most  effica- 
cious. Gastric  pdin  due  to  functional  dys- 
pepsia is  sometimes  decidedly  relieved  by  the 
administration  of  bismuth  on  an  empty  stom- 
ach. Gastric  pain  resulting  from  subacute 
gastritis  or  from  irritation  of  the  mucous 
membrane  of  the  stomach  is  much  mitigated 
by  bismuth.  At  least  30  grains  should  be  ad- 
ministered three  times  a  day.  Bismuth  is  in- 
dicated when  gastric  pain  follows  immediately 
after  eating,  with  a  tendency  t6  diarrhoea  and 
cramps.  It  is  also  of  value  when  the  bowels 
are  inclined  to  act  as  soon  as  food  is  taken  in- 
to the  stomach.  In  this  condition  some  other 
drug,  especially  arsenic  or  a  bromide,  may  be 
required,  but  bismuth  will  prove  of  material 
aid.  Bismuth  is  contra-indicated  in  gastric 
pain  accompanying  chlorosis  or  due  to  consti- 
pation. That  form  of  indigestion  marked  by 
pain  after  eating,  distention,  acidity,  and  py- 
rosis is  materially  relieved,  as  a  rule,  by  such 
a  combination  of  bismuth  and  carbolic  acid  as  . 
the  following : 

5  Bismuth  subnitrate i  oz. ; 

Carbolic  acid 6  grains ; 

Mucilage  of  acacia 1  fl.  oz. ; 

Peppermint  water 2  fl.  oz. 

A  dessertspoonful  is  to  be  taken  after  meals. 

Chalk  mixture  may  be  substituted  for  the 
peppermint  water  if  an  alkali  is  desired. 

Bismuth  is  one  of  the  most  useful  remedies 
for  relieving  the  pain  of  gastric  ulcer  or  carci- 
noma. In  these  conditions,  however,  it  is  fre- 
quently necessary  to  combine  it  with  morphine 
or  hydrocyanic  acid.  Bismuth  is  one  of  the 
many  remedies  administered  for  the  vomiting 
of  pregnancy.  In  doses  of  20  grains  it  is 
sometimes  very  efficient  in  checking  this  dis- 
tressing disorder.  It  is  rendered  more  so  in 
some  cases  by  the  addition  of  carbolic  acid, 
and  in  others  it  proves  efficacious  when  com- 
bined with  10  grains  of  oxalate  of  cerium. 

Bismuth  has  been  used  in  all  forms  of  chronic 
and  acute  diarrhoea.  It  should  not  be  admin- 
istered until  the  bowels  have  been  freed  from 
all  decomposing  matter  by  an  evacuant.  In 
chronic  diarrhoea  other  drugs  must  frequently 
be  added.  It  proves  most  efficacious  in  those 
forms  of  diarrhoea  commonly  known  as  sum- 
mer diarrhceavihXch  prevail  among  infants  and 
young  children  during  hot  weather.  It  has 
stood  the  test  of  time,  and  in  these  diseases  is 
more  universally  used  than  any  other  drug. 
The  doses  formerly  advised  were  far  too  small. 
A  child  a  year  old  may  take  10  grains  every 
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two  hours.  It  may  be  administered  in  chalk 
mixture,  or  it  may  be  suspended  in  simple 
mucilage  and  water,  and  given  in  combina- 
tion with  any  of  the  vegetable  or  mineral  acids 
or  astringents.  When  opium  is  indicated  it  is 
unwise  to  add  it  to  the  bismuth  mixture.  The 
bismuth  should  be  given  at  short  intervals; 
the  opium  independently  and  at  intervals  of 
sufficient  length  to  avoid  the  danger  of  sud- 
den narcotism. 

The  condition  recently  described  under  the 
name  of  cceliac  disease  in  children,  character- 
ized by  large,  loose,  white,  frothy,  intensely 
foetid  movements,  pallor  of  the  skin,  wasting, 
and  loss  of  strength,  demands  bismuth  in 
large  doses  and  for  a  long  period  of  time. 
The  dietetic  treatment  is,  however,  of  the  ut- 
most importance,  and  little  will  be  accom- 
plished if  the  diet  is  neglected. 

It  is  asserted  that  if  bismuth  and  pepsin  are 
administered  freely  during  the  course  of  ty- 
phoid  fever,  the  diarrhosa  will  not  prove  seri- 
ous. This  is  not  wholly  true,  but  they  will  do 
much  to  prevent  excessive  diarrhoea.  It  should 
be  remembered  that  in  this  disease  the  diar- 
rhcEa  is  a  conservative  process  which  it  is  not 
wise  to  wholly  check.  Bismuth  is  also  a  valu- 
able remedy  in  the  treatment  of  the  diarrhcea 
of  phthisis.  It  must  be  given  in  large  doses,  30 
or  40  grains  every  four  hours  sometimes  being 
required.  Like  all  other  remedies  in  this  con- 
dition, it  loses  its  effect  after  a  time,  and  other 
drugs  must  be  substituted. 

Bismuth  is  not  tolerated  by  some  patients, 
though  this  is  rarely  the  case.  It  is  sometimes 
persistently  vomited  by  infants.  In  such  cases 
it  may  be  combined  with  aromatic  powder, 
magnesia,  or  chalk.  Chalk  mixture  with  the 
addition  of  a  little  mucilage  afEords  an  excel- 
lent vehicle.  Milk  of  magnesia  may  also  be 
used  for  this  purpose.  When  it  is  desirable  to 
avoid  the  constipating  effect  of  bismuth  it  may 
be  combined  with  rhubarb  or  magnesia,  the 
milk  of  magnesia  being  especially  useful  as  a 
vehicle. 

Externally,  bismnth  is  largely  used  when  a 
protective,  sedative,  and  slightly  astringent 
application  is  desired.  It  seems  clear,  on  the 
whole,  that  it  has  slight  antiseptic  power. 
Its  insolubility,  by  rendering  long-continued 
application  possible,  greatly  enhances  its  anti- 
septic effect.  It  enters  into  the  composition 
of  many  dusting  powders  used  for  erythema, 
intertrigo,  and  dermatitis.  For  all  these  pur- 
poses, the  subnitrate  is  almost  exclusively  em- 
ployed. When  not  otherwise  mentioned,  this 
form  of  the  drug  is  universally  understood.  As 
a  dusting  powder  it  is  too  dense  and  heavy  for 
most  cases.  It  is  rendered  lighter  and  more 
manageable  by  the  addition  of  lycopodium. 
An  excellent  dusting  powder  consists  of  equal 
parts  of  bismuth,  lycopodium,  and  powdered 
oleate  of  zinc.  In  diseases  of  the  skin  in  which 
there  is  much  discharge  bismuth  in  powder 
is  apt  to  cake  and  cause  irritation.  In  such 
conditions  an  ointment  is  to  be  preferred. 
An  elegant  ointment  for  erythema  and  other 
mild  conditions  is  composed  of  1  drachm  of 
bismuth  in  1  oz.  of  cold  cream.  An  oint- 
ment of  bismuth  and  vaseline  forms  one  of 


the  best  applications  for  bums  and  scalds. 
When  the  pain  is  intense,  3  grains  of  mor- 
phine or  an  equal  amount  of  cocaine  may 
be  added  to  each  ounce  of  the  ointment.  A 
small  amount  of  powdered  arrowroot  may  also 
be  added  with  advantage,  as  it  renders  the 
ointment  more  tenacious.  In  erythema,  pru- 
ritus, and  numerous  other  conditions,  a  lotion 
is  sometimes  required.  The  following  is  an 
excellent  sedative,  anticnesmatie  lotion : 

5  Bismuthi  subnitrat 3ij; 

Acidi  hydrocyan.  dil 3  j : 

Aquae  rosse ad  f  |  iv. 

M. 

Bismuth  has  been  largely  used  during  recent 
years  in  the  treatment  of  urethritis.  Isolating 
injections  are  believed  to  be  especially  effica- 
cious in  keeping  the  opposite  walls  of  the 
urethra  from  contact  and  in  maintaining  more 
persistent  action  of  the  remedial  agent.  The 
chief  objection  to  their  use  is  a  tendency  to 
clogging  of  the  canal  with  a  mortarlike  paste. 
A  small  amount  of  glycerin  partially  obviates 
this  difficulty,  which  is  never  a  very  serious 
one  if  an  excessive  amount  of  powder  is  not 
used.  The  following  formula  is  a  practical 
one.  Hydrastis  or  a  mineral  astringent  may 
be  added  if  desired : 

g  Bismuthi  subnitrat 3  j  ; 

Mucilag.  acacias f  S  ss ; 

Giycerini f  3  ij ; 

Aquae ad  f  |iv. 

M. 

In  dysentery  with  tenesmus  and  rectal  irri- 
tation and  in  fissures  and  erosions  of  the  rec- 
tum injections  of  bismuth  sometimes  prove 
most  efficacious.  They  are  especially  so  in  the 
dysenteric  form  of  colitis  seen  in  young  chil- 
dren. For  this  condition,  a  drachm  of  bis- 
muth is  suspended  in  3  fl.  oz.  of  mucilage  and 
water  and  injected  high  up  into  the  rectum 
through  a  catheter.  Bismuth  often  proves  of 
material  aid  also  in  the  treatment  of  inflam- 
mation of  the  vagina.  A  large  gelatin  capsule 
filled  with  the  powder  may  be  introduced  high 
into  the  vagina  after  a  cleansing  douche. 

Bismuth  subnitrate  is  sometimes  used  as  a 
snuff  in  acute  nasal  catarrh,  in  which  condi- 
tion it  gives  considerable  relief.  Ferrier's 
snuff  is  supposed  to  consist  of  6  drachms  of 
bismuth,  2  drachms  of  powdered  acacia,  and  3 
grains  of  morphine  hydrochloride.  A  cele- 
brated proprietary  catarrh  cure  consists  chief- 
ly of  bismuth  and  cold  cream.  Alone  and  in 
combination  with  other  powders,  bismuth  is 
frequently  used  for  insufflation.  The  follow- 
ing is  an  excellent  wash  for  aphthm  or  the 
catarrhal  inflammations  of  ine  mouth  and 
tongue  : 

5  Bismuthi  subnitrat gr.  v ; 

Giycerini f  3  j  ; 

Aquae  rosae ad  ?i. 

M.  ^' 

Bismuth  subiodide  and  bismuth  subbenzo- 
ate  have  both  been  proposed  as  substitutes  for 
iodoform.  The  only  advantage  alleged  for 
them  is  freedom  from  odour.    Bismuth  oleate 
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is  bland  and  soothing  and  enters  into  the  com- 
position of  McCall  Anderson's  ointment : 

9  Pulr.  bismuthi  oxidi 3  j ; 

Acidi  oleioi §  ]' ; 

Ceras  albae 3  iij  ; 

Petrolati Ij; 

01.  rosas q.s. 

M. 

This  is  one  of  the  most  soothing  of  all  oint- 
ments. Bismuth  salicylate  is  largely  used  as 
an  antiseptic  dressing  for  ulcers,  indolent  sores, 
and  epithelioma.  It  has  considerable  antisep- 
tic power.  Bismuth  is  an  ingredient  of  many 
cosmetics.  In  certain  conditions,  by  forming 
some  chemical  reaction,  probably  with  sulphur, 
it  causes  slight  staining  of  the  skin.  It  should 
never  be  prescribed  externally  in  combination 
with  sulphur,  as  staining  is  certain  to  follow. 

{Bismuth  subgallate  will  be  treated  of  under 
its  trade  name  of  dermatol.  Bismuth  naph- 
tholate  (beta-naphthol  bismuth)  has  been  called 
by  Dr.  Hugo  Engel  (N.  Y.  Med.  Jour.,  March 
30, 1895)  the  most  trustworthy  of  all  intestinal 
antiseptics,  "especially  indicated  in  all  fer- 
mentative bowel  complaints."  The  dose  for  an 
adult  is  from  5  to  10  grains,  three  times  a  day.] 
Ployd  M.  Ceandall. 

BISTOHT,  the  rhizome  of  Polygonum  Bis- 
torta,  is  a  mild  astringent  used  mostly  as  a  do- 
mestic remedy.  It  is  official  in  the  Pr.  Cod.  in 
the  forms  of  powder  and  extract. 

BITTESS  are,  strictly  speaking,  those  sub- 
stances which  are  possessed  of  a  bitter  taste. 
Any  drug,  therefore,  which  conforms  to  that 
requirement  is  entitled  to  the  name,  but  prac- 
tically the  term  is  applied  only  to  drugs 
whose  sole  or  prominent  action  is  dependent 
upon  their  bitter  taste.  Thus,  aloes  and  mor- 
phine, though  bitter  to  the  taste  and  therefore, 
strictly  speaking,  bitters,  are  not  used  as  such, 
since  their  other  powers  are  more  promi- 
nent and  overshadow  any  action  they  might 
have  as  bitters.  This  possession  of  simply 
a  bitter  taste  and  a  corresponding  simple- 
bitter  action  is  so  common  a  characteristic  of 
drugs,  and  especially  vegetable  drugs,  that  the 
pharmacopoeia  of  bitters  might  be  almost  in- 
definitely inclusive,  but  no  advantage  would  be 
the  result  of  this  multiplicity,  for,  with  slight 
variations  in  strength,  their  actions  are  all  the 
same,  and  those  in  common  employment  there- 
fore compose  a  list  of  not  immoderate  length. 

It  is  customary  to  make  a  subdivision  of  the 
bitters  into  the  classes  of  simple  bitters,  aro- 
matic bitters,  and  astringent  bitters.  The 
simple  bitters  are  those  whose  only  action  is 
dependent  upon  their  possessing  a  bitter  taste, 
and  the  class  includes  quassia,  gentian,  calum- 
ba,  nectandra,  eupatormm,  hydrastis,  chirata, 
calendula,  and  cornus.  Of  these,  calumba  is 
the  mildest  and  the  least  likely  to  cause  gastric 
irritation.  Though  simply  bitters,  the  larger 
number  of  this  class  contain  tannic  acid  in  ap- 
preciable quantity,  which,  while  not  sufficiently 
large  to  admit  them  to  the  class  of  astringent 
bitters,  is  yet  enough  to  render  them  incom- 
patible with  iron  salts,  a  tannate  of  iron  result- 
ing from  their  union.  To  this  rule  quassia 
and  calumba  are  exceptions. 


The  aromatic  bitters  are  those  which  not 
only  possess  the  properties  due  to  bitterness, 
but  in  addition  contain  aromatic  oils,  and 
hence,  to  some  degree,  produce  the  effects  of 
aromatics.  To  this  class  belong  canella,  ser- 
pentaria,  eucalyptus,  anthemis,  matricaria,  ab- 
sinthium, magnolia,  cascarilla,  and  prunus  vir- 
giniana. 

The  astringent  bitters,  in  addition  to  bitter- 
ness, are  possessed  of  such  quantities  of  tan- 
nic or  gallic  acid  as  to  have  an  appreciable 
astringency.  The  number  of  drugs  this  class 
includes  is  small,  and,  being  on  the  border- 
line and  transitional  between  the  simple  bit- 
ters and  the  vegetable  astringents,  many  drugs 
which  might  be  included  in  it  are  by  the  pos- 
session of  greater  bitterness  or  greater  as- 
tringency cast  into  either  ^of  the  two  more 
prominent  classes.  Cinchona  and  salix,  how- 
ever, are  classed  as  astringent  bitters,  and  cor- 
nus, too,  by  some  writers. 

The  action  of  the  bitters  is  purely  a  local 
one,  and,  though  they  are  sometimes  referred 
to  as  the  bitter  tonics,  their  tonic  eflfect  is 
purely  secondary  to  their  local  action  and  in 
no  way  comparable  to  that  of  systemic  tonics, 
such  as  iron.  The  name  tonic  applied  to  them 
is,  therefore,  Incorrect,  since  it  presupposes  a 
general  and  systemic  effect  which  they  In  no 
way  possess,  for  the  increase  in  health,  strength, 
and  nutrition  following  their  administration  is 
due  to  their  local  action  upon  the  digestive 
mucosa  in  causing  increased  appetite  and  di- 
gestion, by  which  more  food  is  taken  and  as- 
similated. It  is  only  indirectly,  then,  that  they 
are  tonic. 

Taken  internally,  a  bitter  produces  in  the 
mouth  a  bitter  taste,  and  this  alone  would  serve 
to  increase  appetite,  for  there  can  be  no  doubt 
that  if  the  bilter  is  so  administered  that  it  is 
not  tasted  its  appetizing  effect  is  lessened.  In 
the  mouth,  too,  it  produces  an  increased  flow 
from  the  salivary  glands,  and  mixed  with  sa- 
liva it  is  swallowed.  This  increased  saliva, 
when  swallowed,  produces  the  well-known  ef- 
effects  of  alkaline  fluids,  taken  on  an  empty 
stomach,  of  promoting  appetite  and  increasing 
the  secretion  of  the  gastric  glands,  and,  though 
subordinate  to  the  bitter,  it  is  true,  yet  it  serves 
to  augment  the  action  of  that  drug  upon  the 
stomach.  Upon  the  gastric  mucosa  the  bitter 
causes  hyperiemia  and  acts  to  promote  and  in- 
crease the  secretion  of  the  peptic  tubules,  the 
result  being  increase  of  digestive  power.  To 
a  lesser  degree  the  same  effects  are  produced 
upon  the  in,testines,  and  from  these  there  re- 
sults increase  both  of  digestion  and  of  assimi- 
lation. Chemically,  however,  the  bitters  iij  no 
way  promote  digestion,  but  rather  retard  it. 
The  therapeutic  summary  of  the  actions  of 
bitters  is  therefore  seen  to  be  the  production 
of  a  sensation  akin  to  hunger  and  an  increase 
of  digestive  activity,  by  which  larger  amounts 
of  food  are  taken  and  assimilated.  These  in 
turn  result  in  an  improvement  of  bodily  vigour 
and  nutrition,  and  in  this  general  improvement 
digestion  participates,  and  thus  the  action  of 
bitters  becomes  permanent. 

A  moderate  increase  in  the  production  of 
gastric  mucus  as  well  as  a  moderate  gastric  hy- 
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peraemia  follows  the  taking  of  a  bitter,  and, 
though  the  drug  used  will  to  a  considerable  de- 
gree determine  the  amount,  calumba,  as  has 
already  been  said,  being  the  mildest  in  action, 
yet  this  may  easily  become  pathological,  and 
large  doses,  especially  if  concentrated,  may  re- 
sult in  gastric  distress,  nausea,  vomiting,  and 
catharsis  ;  while  the  too  long-continued  use  of 
bitters  is  productive  of  gastric  catarrh.  These 
ill  efEeets  are  especially  likely  to  occur  if  the 
bitters  are  administered  in  health. 

The  indication  for  the  use  of  the  bitters  is 
in  general  the  condition  of  digestive  atony, 
whether  the  effect  sought  is  simply  stomachic, 
as  in  atonic  dyspepsias,  or  indirectly  tonic  and 
corroborant,  as  in  convalescence  from  acute  dis- 
ease, debility,  malnutrition,  cachexia,  and  ma- 
rasmus. 

For  these  purposes  the  bitters,  if  used  alone, 
are  usually  administered  just  before  the  time 
for  eating.  Combinations  also  of  bitters  with 
alkalies,  mineral  acids,  pepsin,  and  bismuth  are 
often  employed,  the  time  of  administration 
being  determined  by  the  necessities  of  the  case 
and  the  desired  action  of  the  other  ingredients, 
for,  though  the  bitters  are  more  effective  if 
given  on  an  empty  stomach,  they  are  not  in- 
active if  given  after  eating.  The  combination, 
too,  of  iron  in  some  form  with  a  bitter  in  fusion 
is  often  exceedingly  desirable,  the  general  tonic 
action  of  the  metal  being  superadded  to  the 
digestive  action  of  the  bitter,  and  for  this  com- 
bination, as  has  already  been  said,  both  quassia 
and  calumba  are  suitable. 

Besides  the  conditions  mentioned,  there  are 
others  in  which  the  bitters  are  occasionally  em- 
ployed, though  to  far  less  advantage.  Thus, 
obstinate  vomiting  is  occasionally  treated  by 
the  administration  of  the  bitters  in  small  doses, 
and  even  in  the  vomiting  of  seasickness  and 
the  vomiting  of  pregnancy  this  action  is  at 
times  beneficial.  If,  however,  the  vomiting  is 
an  evidence  of  gastric  atony  they  are  strongly 
indicated,  and  especially  is  this  the  case  in  the 
morning  vomiting  of  drunkards.  The  bitters 
have  also  been  thought  serviceable  in  malarial 
diseases,  but,  while  cinchona  certainly  is  cura- 
tive, this  is  not  due  to  its  action  as  a  bitter, 
and  the  others  of  this  class  have  apparently  no 
specific  effect,  their  power  being  limited  to  the 
occasional  relief  of  the  mildest  of  infections 
and  to  an  adjuvant  action  when  given  com- 
bined with  more  effective  remedies.  While 
the  bitters,  therefore,  are  of  themselves  value- 
less in  the  active  forms  of  malarial  infection, 
they  are  of  as  much  service  in  convalescence 
from  malarial  fevers  as  they  are  in  all  other 
conditions  of  convalescence,  and  valuable,  too, 
in  malarial  cachexia  for  the  same  reasons  and 
in  the  same  way  that  they  are  valuable  in  de- 
bility from  other  causes. 

Tiie  bitters  will  at  times  favourably  affect  a 
diarrhoea  if  it  is  due  to  intestinal  relaxation, 
but  are  rarely  to  be  employed  if  the  diarrhoea 
is  dependent  upon  inflammation.  Infusions  of 
the  bitters  are  valuable  as  injections  in  the 
treatment  of  the  thread-worm  (Oxyuris  ver- 
micularis),  and  quassia  in  particular  is  so  em- 
ployed. Some  expectorant  power  appears  to 
reside  in  serpentaria  and  prunus  virginiana, 


and  they  are  frequently  employed  for  this  ac- 
tion as  constituents  of  cough  mixtures,  while 
canella  is  thought  to  benefit  pelvic  disorders, 
especially  menorrhagia  and  metrorrhagia. 

Contra-indications  to  the  employment  of 
bitters  are  few,  but,  since  these  drugs  are  all  to 
a  greater  or  lesser  degree  irritants,  they  should 
never  be  employed  in  gastric  or  intestinal  in- 
flammations, if  acute ;  in  dyspepsia  attended 
with  much  pain  or  vomiting,  too,  they  are  to 
be  withheld  or  used  with  great  caution  ;  and 
in  organic  diseases  of  the  stomach  they  are 
generally  to  be  avoided. 

Though  contra-indicated  in  acute  gastric  in- 
flammation, bitters  are  as  strongly  indicated 
in  the  atonic  condition  of  the  gastric  mucosa 
associated  with  chronic  gastric  catarrh,  and 
this  in  spite  of  the  fact  that  their  too  long-con- 
tinued use  may  in  itself  be  productive  of  such 
a  catarrh.  In  this  action,  therefore,  they  con- 
form to  the  rules  true  of  irritants — that  long 
applied  they  cause  inflammation,  but  their 
briefer  application  to  chronically  inflamed  and 
relaxed  areas  is  productive  in  them  of  stimu- 
lation to  a  healthier  action. 

The  choice  of  the  bitter  to  be  used  will  de- 
pend upon  the  requirements  of  the  case.  The 
mildest  of  all  is  calumba.  The  aromatic  bit- 
ters have,  in  addition  to  their  power  as  bitters, 
some  slight  power  as  aromatics  and  carmina- 
tives. All  bitters  tend  to  increase  peristalsis, 
and  all  save  the  astringent  bitters  to  promote 
catharsis.  With  the  knowledge  of  these  char- 
acteristics, therefore,  the  selection  of  the  drug 
suitable  to  the  case  will  be  easy,  for  bitterness 
and  the  consequent  action  as  bitters  are  pos- 
sessed by  them  all. 

The  bitters  are  usually  administered  in  the 
form  of  tinctures  or  infusions,  and,  as  there 
seems  much  practical  advantage  in  the  latter 
preparations,  they  are  the  most  frequently 
used.  Official  infusions  are  exceedingly  nu- 
merous in  the  Br.  Ph.,  and,  though  few  are 
recognised  by  the  U.  S.  Ph.,  this  does  not 
prevent  their  frequent  employment  in  this 
country.  The  bitter  infusion  is  a  favourite 
remedy  in  domestic  practice,  and  a  rather  cu- 
rious and  unique  example  of  this  is  seen  in  the 
use  of  the  quassia  cup.  This  cup  is  made  from 
a  block  of  quassia  wood  by  turning,  and  in  use 
it  is  customary  to  fill  it  with  cold  water  and 
allow  it  to  stand  for  several  hours.  There  re- 
sults from  this  a  cold  infusion  of  quassia  which 
is  then  drank  from  the  wooden  cup. 

Popular  self-treatment  is  responsible  for  a 
vast  number  of  proprietary  preparations  of 
which  the  main  and  active  ingredient  is  a  bit- 
ter, and,  while  popularity  is  no  proof  of  excel- 
lence, and  particularly  in  the  case  of  "  quack  " 
medicines,  yet  in  the  enormous  demand  for 
such  preparations  we  see  evidence  of  the  use- 
fulness of  the  bitter  drugs,  for  many  of  these 
preparations  are  indeed  most  excellent.  As 
examples  of  drugs  thus  popular  may  be  men- 
tioned angustura  and  damiana. 

Henry  A.  Griffin. 

BLACKBERRY.— See  Rubus. 

BLACK  DRATJGIHT.— The  mistura  sen- 
nse  composita  of  the  Br.  Ph. 
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BLACK  DROP.— Acetum  opii. 

BLATTA,  or  periplaneta,  the  cockroach,  is 
found  in  the  East  (B.  orientalis),  in  Russia 
(B.  lapponica),  and  in  America  (B.  americana). 
Prom  time  immemorial  cockroaches  have 
been  used  by  the  Russian  peasants  as  a  remedy 
for  all  forms  of  dropsy.  In  1876  Dr.  Bogomo- 
low,  at  the  suggestion  of  Professor  S.  P. 
Botkin,  undertook  a  series  of  clinical  observa- 
tions on  the  action  of  blatta  when  given  in 
powder,  decoction,  infusion,  and  tincture.  It 
was  found  that  under  the  administration  of 
any  of  these  preparations  the  daily  quantity 
of  urine  was  increased.  In  dropsical  patients 
the  quantity  of  albumin  in  the  urine  was 
decreased,  oedema  of  the  face  and  limbs  and 
ascites  rapidly  disappeared,  the  weight  of  the 
body  was  diminished,  and  perspiration  was  in- 
creased. The  administration  of  cockroaches 
did  not  disturb  digestion  or  irritate  the  kid- 
neys. 

Bogomolow  found  in  blatta  a  crystalline 
acid  principle  that  he  called  antihydropin  or 
taracanin.  This  substance  is  probably  iden- 
tical with  what  Professor  A.  A.  Loesch  calls 
blattic  acid  (acidum  blatticum),  that  is  pre- 
pared by  digesting  powdered  cockroaches  with 
70-per-cent.  spirit.  The  Huid  is  filtered  and 
evaporated  to  a  dry  residue  in  a  water-bath, 
the  residue  is  digested  with  diluted  caustic 
ammonia,  and  this  latter  solution  is  shaken 
with  fresh  charcoal  and  treated  with  basic 
acetate  of  lead.  The  precipitate  therefrom  is 
washed  with  water,  dissolved  in  70-per-cent. 
spirit,  treated  with  hydrosulphurio  acid,  so 
that  the  sulphide  of  lead  may  be  separated  by 
iiltration,  and  then  evaporated  over  a  water- 
bath,  producing  light-brown  crystals  of  blattic 
acid. 

The  acid  is  easily  soluble  in  cold  or  hot 
water  and  in  95-per-cent.  alcohol.  It  forms 
soluble  crystalline  salts  with  ammonium, 
potassium,  and  sodium.  The  blattates  of  ba- 
rium, calcium,  copper,  lead,  and  silver  are  in- 
soluble in  water,  but  easily  soluble  in  nitric 
acid. 

Dr.  Auguste  Vinson,  in  a  communication  to 
the  Paris  Societe  de  biologie,  in  1816,  reported 
that  the  vesicating  properties  of  cockroaches 
found  in  the  Reunion  Islands  were  so  marked 
that  a  labial  herpetic  eruption  that  he  called 
herpes  blattai  was  frequently  observed  there. 
The  eruption  was  produced  by  the  Blatta 
americana,  which  was  attracted  to  the  lips  of 
sleeping  persons  by  the  odour  of  food  eaten  by 
them  during  the  day.  He  stated  that  for 
many  years  this  vesicating  property  of  blatta 
had  been  well  known  in  the  islands,  and  the 
insect  had  been  employed  empirically  as  an 
internal  stimulant.  In  infantile  intestinal 
disorders  due  to  dentition,  poor  milk,  or  other 
insufficient  nourishment,  a  decoction  of  from 
one  to  two  roaches  in  150  grammes  of  water 
or  bouillon,  or  several  powdered  roaches  in 
other  food,  sufficed  to  stimulate  the  digestive 
tube. 

Dr.  J.  Tschernischew  published  in  1883  an 
inaugural  dissertation  in  which  he  reported 
on  the  physiological  action  of  blattic  acid.     In 


the  frog  this  acid  produced  marked  cardiac 
changes  that  were  manifested  by  a  retardation 
of  the  pulse  after  small  doses  and  by  a  con- 
siderable acceleration  after  large  doses.  The 
retardation  depended  upon  stimulation  of  the 
whole  inhibitory  apparatus  of  the  heart,  and 
the  acceleration  was  due  to  paralysis  of  that 
apparatus.  The  acid  lowered  arterial  tension 
in  consequence  of  depression  of  the  vaso- 
motor centres  of  the  spinal  cord  and  the 
medulla  oblongata.  It  excited  the  secretory 
structure  of  the  kidney  and  produced  marked 
diuresis.  It  caused  death  by  paralyzing  the 
cardiac  muscle. 

Various  preparations  of  blatta  have  been 
administered  by  Bogomolow,  Unterberger, 
Fronmiiller,  KOhler,  Vyshinsky,  Pohl,  Budde, 
and  C.  Paul,  in  cases  of  dropsy  due  to  Bright's 
disease,  heart  disease,  and  cirrhosis  of  the 
liver,  and  in  73  patients  it  more  or  less  de- 
cidedly benefited  the  dropsical  condition  in  33 
(45  per  cent.),  while  it  was  of  no  use  in  40 
patients.  L.  Renter  has  affirmed  that  the  un- 
favourable results  were  due  to  the  indifEerent 
quality  of  the  powdered  insects  sold  in  the 
market,  the  efficacy  of  the  powder  depending 
upon  the  percentage  of  blattic  acid. 

The  insects,  when  dried  and  triturated,  con- 
stitute a  brown  powder  that  has  a  peculiar 
odour  and  presents  under  the  microscope  frag- 
ments of  the  diiferent  parts  of  the  cockroach 
and  small  undefined  crystals.  The  taste  is 
not  disagreeable,  and  the  preparation  is  readily 
taken  by  children.  This  powder  is  the  pulvis 
tracance,,  an  unofficial  preparation  used  in 
Russia.  The  dose  is  from  2  to  8  grains,  three 
or  four  times  a  day.  The  freshly  powdered 
insect  or  a  decoction,  infusion,  or  tincture  of 
fresh  insects  is  more  likely  to  give  therapeutic 
results  than  a  preparation  that  has  been  on 
hand  for  a  long  time. 

Samuel  T.  Armstrong. 

BLEEDING-. — See  Bloodletting. 

BLISTERS.— The  effects  obtained  from 
the  application  of  blisters  are  counter-irrita- 
tion, slight  depletion  of  the  subjacent  and  ad- 
joining tissues,  a  general  depletion  simOar  in 
effects  to  that  of  bloodletting  if  they  are  suffi- 
ciently large  or  the  flow  of  serum  is  encouraged, 
a  slight  and  temporary  general  stimulating 
effect  upon  the  heart  and  nervous  system,  and 
a  not  clearly  understood  influence  upon  the 
nutrition  of  the  deep  tissues  due  to  some  effect 
upon  the  trophic  nerves.  Their  use  is  contra- 
indicated  in  the  extremes  of  life,  in  pregnancy, 
in  purpura,  in  scurvy,  in  all  acute  fevers  ex- 
cept those  due  to  local  inflammations,  and  in 
nearly  all  conditions  in  which  the  person  is 
sufficiently  ill  to  be  indifferent  to  his  sur- 
roundings, and  they  should  not  be  applied  to 
parts  which  are  subjected  to  pressure  or  fric- 
tion, to  the  hairy  scalp,  or  to  parts  in  which 
there  is  paralysis  of  sensation  or  motion. 
When  for  any  reason  hypodermic  medica- 
tion IS  impracticable  or  undesirable  the  same 
effects  can  be  obtained  by  raising  a  small 
blister  and  dusting  upon  the  raw  surface 
whatever  drug  it  is  thought  proper  to  cm- 
ploy.     When,  in  the  treatment  of  neuralgia 
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morphine  is  indicated,  tliis  is  a  convenient 
manner  of  employing  it.  As  a  rule  it  is  not 
desirable  to  blister  over  a  surface  larger  than 
a  silver  dollar,  and  a  number  of  small  blisters, 
applied  at  intervals  of  twenty-four  hours  and 
close  together,  is  usually  more  efEectual  than 
one  large  one  coveriug  the  same  area.  One 
curious  efEect  of  blisters  is  an  increase  in  the 
alkalinity  of  the  fluids  of  the  body,  but  it  is 
not  sufficiently  great  to  be  of  any  practical 
value.  In  the  past,  blistering  has  been  greatly 
abused,  and,  as  a  result,  a  strong  reaction 
against  it  set  in,  but  at  the  present  time  it 
is  regarded  as  being  entirely  proper  and  useful 
under  appropriate  conditions.  The  vesicant 
most  commonly  employed  is  cantharia  in  some 
form  or  other,  and  there  are  no  special  contra- 
indications to  its  use  except  the  conditions  in 
which  its  internal  administration  would  be  un- 
desirable. It  may  be  used  in  the  shape  of  the 
cerate  or  ointment,  cantharidated  collodion, 
cantharides  paper,  or  a  blistering  liquid  or  oil. 
Whichever  form  is  used,  it  is  important  that 
the  skin  should  first  be  thoroughly  cleansed, 
and  if  the  situation  is  such  that  the  skin  is 
thick  and  tough,  or  if  a  profound  effect  is  de- 
sired, it  facilitates  the  action  of  the  vesicant 
if  a  mustard  plaster  or  leaf  is  previously  ap- 
plied. Where,  on  the  other  hand,  the  skin  is 
thin,  or  the  patient  is  a  woman  or  child,  it  is 
a  good  plan  to  interpose  one  layer  or  more  of 
tissue  paper  between  the  blister  and  the  sur- 
face of  the  body.  The  blistering  fluid  is  very 
prompt  in  its  effects,  and  may  be  applied  by 
means  of  a  brush  or  swab ;  spread  on  cloth  or 
leather,  the  cerate  is  very  effectual,  the  fatty 
matters  aiding  the  action  of  the  cantharides, 
but  it  is  rather  uncleanly ;  the  collodion  is  the 
most  easily  applied,  the  most  elegant,  and  the 
most  commonly  employed.  It  is  simply  painted 
over  the  surface,  where  it  quickly  dries. 

No  exact  limit  can  be  set  as  to  the  time  it  is 
proper  to  maintain  any  of  these  preparations 
in  place,  as  the  individual  susceptibility  to  the 
action  of  cantharides  differs  so  greatly,  but  as 
a  rule  a  well-defined  redness,  which  is  the 
indication  that  they  have  been  on  long  enough, 
is  usually  established  at  the  end  of  six  or  seven 
hours.  When,  however,  a  very  profound  im- 
pression is  desired,  they  may  be  left  on  for 
twenty-four  hours.  Shortly  after  their  removal 
a  number  of  small  vesicles  with  clear  contents 
form,  which  coalesce  into  one  or  more  blebs. 
These  may  be  pricked  or  allowed  to  remain 
untouched,  according  to  the  amount  of  irritar 
tion  looked  for,  those  in  which  the  bleb  is 
unbroken  healing  with  greater  rapidity.  For- 
merly mezereon,  savine,  and  other  stimulating 
bodies  were  applied  to  the  raw  surface  made 
by  a  blister,  but  at  the  present  time  they  are 
rarely  used  save  in  vetermary  practice.  When 
rapid  healing  is  desired,  the  surface  must  be 
dressed  with  boric-acid  ointment  or  some  other 
soothing  ointment  and  covered  vrith  cotton, 
which  acts  as  a  protective  and  also  as  an  ab- 
sorbent of  the  serum.  Those  in  which  a  bleb 
is  not  allowed  to  form  are  termed  flying  blis- 
ters, as  are  also  those  which  are  applied  in 
succession  over  various  parts  of  the  body.  A 
few  drops  of  chloroform  or  ammonia  water  on 


a  piece  of  cotton  and  held  in  place  by  a  wine- 
glass, a  cupping-glass,  or  a  watch-glass  will 
cause  vesication,  and  their  use  is  a  very 
elegant  method  of  blistering.  Corson's  paint, 
consisting  of  croton  oil,  ether,  and  compound 
tincture  of  iodine,  has  active  vesicating  prop- 
erties, but  is  somewhat  harsh  in  its  action. 
Chloral  hydrate  held  in  position  by  a  piece  of 
adhesive  plaster  will  excite  a  blister,  but  has 
no  particular  advantage  except,  perhaps,  con- 
venience. The  long-continued  application  of 
tincture  of  iodine  also  will  cause  blisters,  and 
chronic  joint  affections  may  be  treated  to  ad- 
vantage in  this  manner.  The  momentaiy  ap- 
plication of  heated  bodies  has  been  suggested 
as  a  substitute  for  the  commoner  agents,  but 
it  is  painful,  and  the  advantages  obtainable 
from  the  more  or  less  prolonged  irritation  of 
the  peripheral  nerves  is  lost.  No  matter  what 
may  be  the  agent  employed,  there  are  certain 
individuals  who  are  very  impressible  by  blis- 
ters, their  application  being  followed  by  an 
increased  frequency  of  the  pulse,  subsultns 
tendinum,  and  even  convulsions — results  which 
seem  to  be  due  to  some  effect  upon  the  nerve 
centres.  In  these  persons  a  moderate  degree 
of  reddening  of  the  surface  is  all  that  is  per- 
missible, the  bleb  being  afterward  raised  by  a 
poultice. 

When  depletion  is  the  object  of  a  blister  it 
must  be  applied  over  some  part  having  inti- 
mate venous  connection  with  the  part  to  be 
affected,  and  when  the  relief  of  pain  is  the 
object,  the  point  selected  should  be  over  the 
course  of  the  sensory  nerve  distributed  to  the 
part.  It  is  stated  that  the  serum  of  blisters 
raised  on  the  gouty  at  a  point  remote  from  an 
affected  joint  will  contain  uric-acid  crystals, 
and  that  it  is  lacking  in  senim  from  those  near 
it,  so  that  in  this  way  a  diagnosis  may  be  made 
in  doubtful  cases.  All  forms  of  deep-seated 
infla/mmatory  processes — such  as  meningitis, 
iritis,  typhlitis,  peritonitis,  oophoritis,  and  all 
varieties  of  intra-abdominal  inflammation — are 
benefited  by  blisters  after  the  most  acute  stages 
have  passed,  especially  those  of  the  pelvic  or- 
gans in  women,  in  which  latter  cases  it  is 
desirable  to  encourage  the  irritation  by  can- 
tharidal  cerate,  ointment,  etc.  In  cerebral 
meningitis  the  proper  point  for  their  applica- 
tion is  over  the  mastoid  process  of  the  tem- 
poral bone,  as  is  also  the  case  in  otitis  media, 
and  in  spinal  meningitis  the  nape  of  the  neck, 
as  when  blisters  are  drawn  lower  down  they  . 
are  apt  to  be  irritated  when  the  patient  is  re- 
clining. Their  effect  in  meningitis  of  all  types 
seems  to  be  greatest  in  the  direction  of  reliev- 
ing pain,  but  they  undoubtedly  decrease  to 
some  extent  the  congestion  of  the  inflamed 
membranes.  In  iritis  the  temple  is  the  point 
to  be  selected,  and  the  blisters  should  be  small 
and  frequently  repeated ;  inflammation  of  the 
mastoid  cells  and  the  headache  due  to  intra- 
crcmial  lesions  are  benefited  by  their  applica- 
tion over  the  mastoid  process.  An  attack  of 
epilepsy  may  sometimes  be  aborted  or  warded 
off  by  a  narrow  blister  encircling  the  limb 
from  which  an  aura  proceeds.  In  the  various 
forms  of  hysterical,  sensory,  and  motor  paraly- 
sis it  is  probable  that  the  good  results  often 
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obtained  from  blisters  have  a  mental  rather 
than  a  physical  origin.  Considerable  discus- 
sion has  been  had  as  to  their  advisability  and 
benefit  in  pneumonia,  and  it  has  been  pretty 
generally  agreed  that  in  the  early  stages  of 
this  disease  they  are  worse  than  useless,  but 
that  when  resolution  has  set  in  they  hasten  it 
somewhat,  due  regard,  of  course,  being  paid  to 
the  general  condition  of  the  patient  as  regards 
strength,  etc.  The  pain  of  acute  pleurisy  is 
undoubtedly  lessened  by  blisters,  and  when 
effusion  has  occurred  they  may  assist  somewhat 
in  its  absorption,  but  to  no  marked  extent.  In 
acute  rheumatism  they  are  of  undoubted  ad- 
vantage, lessening  the  pain  and  decreasing  the 
liability  to  complications ;  indeed,  mild  cases 
may  need  no  other  treatment.  In  chronic 
rheumatism  and  other  arthritic  affections  they 
may  prove  useful,  but  their  employment  must 
be  kept  up  for  months.  Persistent  nausea,  the 
pain  of  gastric  ulcer,  and  colic  are  sometimes 
relieved  by  a  small  flying  blister  upon  the  ab- 
domen, but  it  is  probable  that  the  rubefacient 
action  of  mustard  would  prove  just  as  effec- 
tual. In  desperate  cases  of  collapse  and  coma 
blisters  may  be  used  for  their  temporary  stim- 
ulant effects,  but  only  such  cases  are  to  be  se- 
lected as  those  in  which  the  system  has  to  be 
tided  over  a  dangerous  point.  Although  not 
to  be  regarded  as  the  only  measure  to  be 
adopted,  flying  blisters  are  of  very  great  serv- 
ice in  the  treatment  of  neuralgia,  but  to  pro- 
duce the  greatest  amount  of  benefit  they  must 
be  applied,  not  over  the  seat  of  the  pain,  but  as 
near  as  possible  to  the  point  at  which  the  af- 
fected nerve  has  its  exit  from  its  osseous  canal 
or  intervertebral  foramen.  In  intercostal  neu- 
ralgia the  best  point  is  close  to  the  spine  and 
over  the  posterior  branches  of  the  nerve  of  the 
affected  space ;  in  sciatica  it  is  often  the  case 
that  they  give  more  relief  when  applied  over 
the  nerve  just  as  it  issues  from  the  pelvis, 
rather  than  over  the  roots  of  the  spinal  plexus 
from  which  it  is  derived ;  in  trigeminal  neu- 
ralgia the  most  desirable  point  seems  to  be  at 
the  nape  of  the  neck,  over  the  branches  of  the 
cervioo-occipital  nerve.  Occasionally  it  is  the 
case  that  a  very  slight  irritation  of  the  skin 
over  the  seat  of  pain  is  useful.  Hypochondri- 
acal and  hysterical  pains  are  not,  as  a  rule, 
much  benefited  by  blistering,  being  simply 
driven  from  one  point  to  another.  Herpes 
zoster  is  often  put  an  end  to  by  a  blister 
over  the  posterior  branches  of  the  intercostal 
nerve  of  the  space  affected. 

Russell  H.  Nevins. 

BLOOD. — A  few  years  ago  considerable  at- 
tention was  paid  (more,  however,  by  the  laity 
than  by  the  medical  profession)  to  the  assumed 
great  advantages  in  the  use  of  uncooked  bul- 
lock's blood  fresh  from  the  animal  in  the 
treatment  of  pulmonary  phthisis  and  other 
diseases  characterized  by  wasting  and  debility. 
At  the  first  sight  there  would  seem  to  be  de- 
cided merits  in  this  form  of  food,  but  a  slight 
examination  into  the  chemistry  of  blood  shows 
that  its  value  as  a  nutrient  is  not  so  largely  in  ex- 
cess of  that  of  other  and  less  disagreeable  arti- 
cles.   A  fair  estimate  of  the  total  solids  places 


them  at  about  twenty  per  cent.,  a  figure  which 
is  closely  approached  by  those  of  rich  milk.  The 
bulk  of  the  nutrient  elements  of  blood  is  made 
up  of  nitrogenous  bodies,  the  fat  rarely  reach- 
ing two  per  cent,  of  the  entire  volume  of  blood. 
In  milk  the  average  of  fait  runs  as  high  as  six 
per  cent,  in  good  specimens,  and  it  is  therefore 
a  much  more  desirable  article  of  food  in  dis- 
eases accompanied  by  loss  of  weight.  If  the 
amount  of  nitrogenous  elements  does  not  ap- 
pear to  be  sufficient  in  milk,  the  addition  of 
any  desired  quantity  of  raw  egg  will  form  a 
mixture  which  closely  resembles  blood  chem- 
ically and  contains  an  equal  amount  of  nutri- 
tious bodies. 

Possibly  the  form  in  which  the  iron  and  other 
inorganic  elements  necessary  for  the  proper 
nourishment  of  the  tissues  exist  in  blood  ren- 
ders them  easier  of  absorption  than  when  given 
in  the  ordinary  medicinal  preparations,  but 
this  advantage  is  very  slight  and  does  not 
counterbalance  the  decided  objections  to  the 
use  of  blood. 

Putting  aside  the  difficulty  of  obtaining  the 
blood  clean  and  fresh,  and  the  sentimental 
prejudice  against  it,  there  are  well-defined  ob- 
jections to  its  use  as  obtained  from  the  animal. 

The  first  objection  is  the  possible  introduc- 
tion of  the  Tcenia  mediocanellata  ;  the  second, 
that  of  tuberculosis,  which  is  extremely  com-  • 
mon  among  beef  cattle  and  under  the  ordinary 
methods  of  inspection  is  not  detected  until  the 
removal  of  the  viscera ;  and  the  third,  that  of 
actinomycosis.  This  last  danger  is  not  very 
great,  as  the  gross  signs  of  the  disease  are  so 
well  marked. 

Cooked  blood  is  very  largely  used  by  many 
races  and  is,  as  a  rule,  free  from  the  dangerous 
features  of  the  uncooked.  Fowls'  blood  is  free 
from  the  objections  above  given,  except  that 
tuberculosis  sometimes  occurs  in  fowls,  but  so 
rarely  that  it  is  hardly  worth  considering,  and, 
moreover,  the  examination  of  the  viscera  would 
take  but  an  instant.  This  blood  can  easily  be 
obtained  free  from  admixture  of  foreign  mat- 
ters by  suspending  a  fowl  by  the  legs,  attach- 
ing a  weight  to  the  bill,  and,  after  cleansing 
the  mouth,  cutting  the  vessels  which  lie  on 
each  side  of  the  vertebral  column  just  behind 
the  head.  The  incision  should  be  made  through 
the  mouth,  just  back  of  the  posterior  nares, 
and  the  blood  collected  as  it  runs  out  of  the 
mouth.  The  amount  obtainable  from  each 
fowl  will  vary  from  one  to  three  ounces,  de- 
pending upon  its  size  and  the  care  with  which 
the  operation  is  performed. 

About  six  ounces  is  the  limit  of  the  quan- 
tity to  be  given  during  twenty-four  hours,  and 
it  can  be  diluted  with  sulficient  milk  to  dis- 
guise its  colour  and  taste. 

The  addition  of  a  small  amount  of  pepper 
and  a  little  lemon-juice  renders  it  more  palat- 
able to  some  persons,  and  may  be  tried  if  there 
is  no  objection  to  their  use. 

The  conditions  in  which  blood  is  pre-eminent- 
ly useful  are  pernicious  and  simple  a/ia-mia 
and  states  in  which  it  is  desirable  to  diminish 
the  bulk  of  the  food  as  far  as  possible  and 
carry  the  patient  over  a  dangerous  period. 
When  it  comes  to  the  question  of  rectal  alimen- 
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iation  the  advantages  of  this  material  would 
seem  to  more  than  counterbalance  the  objec- 
tions to  its  use,  especially  as  the  above-men- 
tioned complications  are  much  less  apt  to 
occur.  For  this  purpose  the  serum  alone  is 
used,  the  fibrinous  portion  being  removed  by 
whipping.  This  is  without  doubt  more  easily 
absorbed  than  any  other  preparation  contain- 
ing the  albuminoids,  on  account  of  its  alljalin- 
ity  and  the  perfect  state  of  solution  of  the 
nitrogenous  elements  it  contains.  If  desired, 
it  may  be  predigested  with  pepsin  or  pancrea- 
tin,  but  in  the  majority  of  eases  it  is  just  as 
efficient  without  them.  The  proper  prepara- 
tion of  the  rectum  by  washing  it  out  with 
cold  water  must  not  be  neglected,  and  a  small 
enema  containing  from  10  to  15  grains  of  chlo- 
ral hydrate  is  advised  by  some.  The  quan- 
tity of  blood  to  be  given  in  this  manner  should 
not  exceed  from  2  to  3  ounces,  and  the  injec- 
tion may  be  repeated  according  to  the  urgency 
of  the  case. 

Subcutaneous  and  intraperitoneal  injections 
of  the  serum  have  been  practised  with  some 
success  in  the  treatment  of  the  anjemias,  but 
as  a  rule  their  benefit  does  not  seem  to  be  very 
lasting. 

As  a  remedy  against  intestinal  worms  of  all 
kinds  the  serum  has  been  used,  generally  by 
the  employees  of  abattoirs,  but  it  is  not  very 
effectual  and  presents  no  advantages  over  the 
measures  more  commonly  used. 

BussELL  H.  Nevins. 

BLOODLETTING  is  to  be  considered  un- 
der two  divisions :  General  bloodletting,  or  the 
removal  of  blood  from  the  general  circulation, 
usually  by  the  opening  of  a  vein  of  considerable 
size  (venesection,  phlebotomy),  less  commonly 
by  the  opening  of  an  artery  (arteriotomy) ; 
and  local  bloodletting,  or  the  abstraction  of 
blood  from  the  capillaries  and  smaller  vessels 
of  congested  or  inflamed  areas  by  leeches,  scar- 
ification, and  wet-cupping. 

Oeneral  bloodletting  is  a  therapeutic  proced- 
ure of  the  greatest  antiquity,  and,  like  many 
another  agent  of  great  usefulness,  has  by  abuse 
been  caused  to  fall  into  undeserved  disrepute. 
Indeed,  the  position  held  by  bleeding  is  not  to 
be  wondered  at  in  view  of  the  experiences  fol- 
lowing its  use  in  the  early  part  of  this  century, 
for  then  it  was  used  as  a  more  or  less  routine 
procedure  in  almost  all  oases  of  severe  illness, 
as  well  as  for  prophylactic  purposes.  In  fact, 
as  Hare  very  aptly  puts  it,  "  people  were  bled 
with  the  same  regularity  that  they  were  put  to 
bed."  The  indiscriminate  employment  of  a 
procedure  so  potent  for  harm  when  used  in  un- 
suitable cases  or  to  an  improper  degree  natu- 
rally was  followed  by  disastrous  results,  and  it 
fell  into  disrepute  and  disuse.  So  strong  has 
been  the  prejudice  thus  caused  that  it  is  only 
within  very  recent  years  that  bloodletting  has 
again  been  employed,  and  even  now  its  use  is 
far  from  general,  and,  in  fact,  outside  of  hos- 
pitals, it  is  comparatively  seldom  resorted  to. 
It  is  greatly  to  be  regretted  that  such  a  condi- 
tion should  exist,  for,  while  bleeding  is  unde- 
niably a  procedure  of  tremendous  potency  and 
one  which  in  unskilled  hands  or  improperly 


applied  may  be  followed  by  the  most  disastrous 
consequences,  yet  its  power  for  good  is  equal- 
ly great,  and  in  suitable  cases  it  often  accom- 
plishes results  otherwise  unattainable. 

In  performing  the  operation  of  bloodletting 
a  vein  of  moderate  size  is  usually  selected,  and, 
while  any  of  the  superficial  veins  may  be 
chosen,  the  most  accessible  and  convenient  are 
usually  the  median  cephalic  and  the  median 
basilic,  Wss  often  the  external  jugular,  the 
temporal,  or  the  veins  of  the  hand  or  foot.  A 
vein  is  usually  preferred  to  an  artery  for  the 
employment  of  bloodletting,  not  only  because 
it  requires  no  subsequent  iigating  or  after- 
treatment,  but  mainly  because  it  is  in  cases  of 
venous  engorgement  that  bleeding  is  princi- 
pally indicated.  At  times,  however,  bleeding 
from  an  artery  is  done,  and  then  the  temporal 
artery  is  the  one  usually  selected,  because  of 
its  accessibility,  because  of  the  facility  of 
the  application  of  effective  pressure  subse- 
quently, and  because  of  a  fancied  greater  ef- 
fectiveness in  cerebral  disorders  when  the  blood 
is  drawn  from  a  neighbouring  vessel. 

The  procedure  in  bloodletting  is  usually  as 
follows :  The  arm  having  been  bared,  the  skin 
in  the  flexure  of  the  elbow  is  washed  and  made 
aseptic  in  the  usual  manner.  A  ligature,  usual- 
ly in  the  form  of  a  handkerchief  or  bandage,  is 
then  applied  tightly  about  the  arm  half  way  be- 
tween the  shoulder  and  the  elbow.  The  venous 
stasis  thus  produced  soon  results  in  an  engorge- 
ment of  the  vein  to  be  opened — an  engorgement 
which,  save  in  very  stout  subjects,  is  usually 
sufficient  to  make  the  vessel's  situation  appar- 
ent. With  all  aseptic  and  antiseptic  precau- 
tions the  skin  over  the  vein  is  then  incised  for 
a  distance  of  from  |  to  1  inch  along  its  course, 
and,  the  fascia  and  fat  having  been  cleared 
from  about  the  vessel,  its  anterior  wall  is  nicked 
with  a  sharp-pointed  linife.  In  opening  a  vein  it 
is  wiser  to  gently  lift  its  anterior  wall  with  a 
forceps  and,  catching  that  wall  upon  the  knife's 
point,  so  to  nick  and  open  it ;  otherwise  the 
posterior  wall  of  the  vessel  may  be  injured. 
The  blood  will  then  generally  flow  freely,  un- 
less, as  is  exceedingly  unlikely,  the  ligature  has 
been  so  tightly  applied  as  to  have  caused  arterial 
as  well  as  venous  stasis.  In  some  cases,  however, 
owing  to  a  thickened  condition  of  the  blood 
as  well  as  to  its  sluggish  movement,  it  becomes 
necessary  to  stroke  the  arm  firmly  from  fingers 
to  elbow,  thus  "  milking  "  the  bleeding  vessel. 

The  amount  to  be  removed  will  depend  upon 
the  constitution  of  the  patient,  the  state  of  his 
circulation,  and  the  necessities  of  the  situ- 
ation. In  general,  it  may  be  said  that  bleed- 
ings vary  in  amount  from  4  to  16  oz.,  and, 
since  bleeding  is  not  a  procedure  which  is  done 
save  for  conditions  of  seriousness  and  great 
importance,  and  therefore  the  removal  of  small 
amounts  of  blood  is  ineffective  folly,  the  lat- 
ter amount  is  more  nearly  the  one  to  be  re- 
moved, in  the  absence  of  contra-indications, 
than  tlie  former.  There  is  no  arbitrary  rule, 
however,  and  during  a  bleeding  the  patient's 
condition  is  to  be  watched  most  carefully. 
Marked  pallor  of  the  face,  weakness,  and  soft- 
ness and  dicrotism  of  the  pulse  are  indications 
for  the  termination  of  the  bleeding. 
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The  proper  amount  having  been  withdrawn, 
the  ligature  is  removed  from  the   arm  and 
the  haemorrhage  stops.     The  wound  is  then 
dressed  antiseptically  and  a  firm  bandage  ap- 
plied.   So  much  leaking  may  occur  from  the 
cut  vessel  that  it  will  become  necessary  to  ligate 
it.     Such  a  condition,  however,  is  rare,  and^the 
simple  dressing  and  the  firm    bandage    are 
usually  sufficient.     The  question  of  repeating 
the  bleeding  is  an  important  one,  and  must  be 
decided  upon  the  merits  of  the  case,  but  in 
general  it  may  be  said  that  the  effects  of  a 
moderate  bleeding  last  but  a  short  time,  that 
the  loss  of  from  10  to  13  oz.  of  blood  is  a  trivial 
one,  that  the  weakening  of  the  pulse  from  the 
bleeding  is  soon  recovered  from  and  the  tone 
restored,  partly  by  contraction  of  the  vessel's 
wall,  but  mainly  by  the  rapid  absorption  of 
fluid  from  the  "tissues,  and  that  bleedings  of 
from  10  to  12  oz.  may  usually  be  repeated  at 
comparatively  shoi-t  intervals  and,  with  careful 
and  intelligent  observation,  without  any  great 
danger.     Should  the  amount  of  blood  removed 
have  been  too  great,  however,  the  usual  symp- 
toms of  haemorrhage  are  seen,  and  with  marked 
pallor  of  the  face,  coldness  of  the  extremities, 
a  moist,  clammy  skin,  rapid,  feeble  pulse,  and 
general  relaxation  and  weakness,  there  may 
be   great  "air- hunger,"  restlessness,  anxiety, 
thirst,  nausea,  vomiting,   syncope,   epileptoid 
convulsions,  and  finally  death. 

The  effect  of  the  operation  upon  the  blood 
is  interesting,  for,  after  bleeding,  the  fluid  of 
the  tissues  is  rapidly  taken  into  the  blood-ves- 
sels to  restore  the  diminished  volume  of  the 
blood,  a  fact  which  accounts  for  the  increased 
thirst  following  haemorrhage,  as  well  as  the  in- 
creased absorption.  Thus  within  a  few  hours 
the  quantity  of  that  fluid  is  the  same  as  be- 
fore, though  in  quality  it  is  more  dilute.  An 
antemic  condition  is  thus  established  in  which 
all  the  ingredients  of  the  blood  are  diminished 
save  the  plasma.  The  restoration  of  the  red 
blood-cells  to  their  former  number  is  only  very 
gradually  accomplished,  and  for  a  short  time 
following  the  bleeding  they  may  even  grow 
fewer  in  number. 

The  results  accomplished  by  bloodletting 
may  in  general  be  said  to  be  diminution  of  the 
circulatory  excitement,  relief  of  congestion, 
inflammation,  and  pain,  lessening  of  nervous 
irritability,  production  of  muscular  relaxation, 
promotion  of  absorption,  and  arrest  of  hasmor- 
rhage.  A  further  result  is  the  removal  of 
poison  contained  in  the  blood,  though  practi- 
cally ^  bleeding  is  employed  for  this  purpose 
only  in  poisoning  ly  illuminating  gas. 

The  indications  for  the  employment  of  blood- 
letting are,  in  general,  conditions  of  circulatory 
excitement  associated  with  a  full  and  tense 
pulse,  particularly  when  accompanied  by  evi- 
dences of  pulmonary  engorgement  and  an  over- 
worked and  failing  right  ventricle,  by  the  signs 
of  cereiral  congestion,  and  by  venous  stasis. 

The  oontra-indications  are  those  conditions 
of  circulatory  or  general  weakness  in  which  it 
is  evident  that  loss  of  blood  will  still  further 
reduce  the  patient,  as  well  as  all  diseases  which 
are  attended  with  wasting  or  marked  by  the 
typhoid  tendency,  or  of  which  the  course  is  apt 


to  be  prolonged.  It  is,  moreover,  unwise  to 
bleed  either  the  very  aged  or  the  very  young 
or  those  known  as  "  bleeders  "  (haBmophiliacs). 
In  the  treatment  of  convulsions  in  adults 
bloodletting  has  its  most  valuable  application, 
especially  inpuerperal  eclampsia  and  in  the  con- 
vulsions occurring  in  insolation,  for  by  it  the 
cerebral  congestion  present  in  these  conditions 
is  lessened  and  the  nervous  irritability  dimin- 
ished. In  all  convulsive  attacks  is  this  power 
seen,  though  the  procedure  is  not  to  be  used 
ordinarily  in  the  convulsions  of  epilepsy  and 
hysteria,  since  it  is  unnecessary,  and  it  is  only 
with  caution  that  it  may  be  resorted  to  in  those 
of  uraemia,  since  in  nephritis  the  general  con- 
dition is  often  one  of  bodily  weakness. 

In  pneumonia,   the    question    whether    to 
bleed  or  not  is  one  which  has  caused  endless 
discussion,  and,  while  it  can  not  be  denied 
that,  done  early  in  the  attack,  bleeding  relieves 
the  sthenic  symptoms  of  the  disease  and  di- 
minishes the  pleuritic  pain,  it  is  apparently 
often  the  cause  of  an  ultimate  weakening  of  the 
circulation  in  a  disease  in  which  recovery  de- 
pends on  the  preservation  of  the  circulatory 
strength.     In  one  condition  in  pneumonia  its 
use  is,  however,  strongly  indicated — namely, 
that  state  of  circulatory  weakness  in  which 
by  cyanosis,  dyspnoea,  and  pulmonary  and  gen- 
eral venous  congestion  we  recognise  a  disten- 
tion and  engorgement  of  the  right  side  of  the 
heart  and  of  the  venous  system  and  a  relative 
ischaemia  in  the  arteries.     Done  for  this  con- 
dition, venesection  will  often  suffice  to  re-estab- 
lish the  circulatory  equilibrium,  and  for  this 
purpose  it  has  even  been  proposed  to  aspirate 
the  right  auricle.     In  this  condition  of  venous 
engorgement,  seen  at  times  in  other  states,  for 
example,  sunstroke,  bleeding  is  regularly  indi- 
cated,  but  in  the  venous  congestion  and  cy- 
anosis associated  with  a  failing  circulation, 
especially  in  diseases  of  the  heart  and  kid- 
neys, and  accompanied  by  a  soft  and  feeble 
pulse,  the  employment  of  bleeding  is  not  justi- 
fied. 

In  that  form  of  pulmonary  or  bronchial 
hmmorrhage  seen  in  the  plethoric,  and  generally 
to  be  regarded  as  conservative  and  a  safety-valve 
to  the  intracranial  vessels,  a  free  bleeding  is  not 
only  of  use  in  stopping  the  pulmonary  leaks,  a 
thing  which  it  accomplishes  by  lowering  the 
general  blood-pressure,  but  also  often  of  value 
for  the  plethora  itself.  In  the  hemorrhage  of 
phthisis  the  exhausting  tendency  of  the  disease 
is  a  direct  contra-indieation.  In  the  early  days 
of  meningitis,  pleurisy,  and  peritonitis  in  the 
young  and  robust  bleeding  may  be  done,  and 
both  as  an  antiphlogistic  and  in  the  relief  of  the 
pam  associated  with  these  conditions  its  effect- 
iveness IS  marked  ;  but  it  is  doubtful  if  such  em- 
ployment of  it  is  wise,  for  to  produce  these 
results  we  have  other  means  quite  as  effective, 
and  means,  too,  with  which  the  relief  is  not  pur- 
chased at  the  price  of  a  subsequent  debility.  On 
the  mflammatory  condition  bleeding  exerts  no 
specific  effect;  its  action  is  solely  due  to  a 
temporary  diminution  of  blood-pressure,a  thing 
which  in  such  oasec  can  be  quite  as  well  ac- 
complished by  the  circulatory  depressors  ac- 
onite and  veratrum  viride,  which  have  often 
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been  said  to  act  "  by  bleeding  a  patient  into 
his  own  vessels." 

In  cerebral  apoplexy  a  free  bleeding  is 
effective  in  relieving  the  circulatory  excite- 
ment usually  associated  with  that  condition 
and  in  preventing  the  further  escape  of  blood 
from  the  ruptured  vessel.  In  the  form  of  acute 
cerebral  congestion  often  called  apoplectoid,  and 
clinically  frequently  indistinguishable  from 
apoplexy,  bleeding  is  regularly  indicated,  both 
for  the  relief  of  symptoms  and  for  the  preven- 
tion of  intracranial  hajmorrhage. 

Inpoisoning  by  illuminating  gas  tree  venesec- 
tion, followed,  if  necessary,  by  transfusion,  is 
indicated  in  all  but  the  mildest  cases,  for  by  its 
action  the  poison  directly  combined  with  the 
haemoglobin  is  removed,  a  thing  which  in  all 
cases  of  gravity  is  of  immediate  importance 
and  not  by  other  means  to  be  accomplished. 
See  Leechins,  Cupping,  and  Scarification. 
Henry  A.  Griffin. 

BOLDO. — The  leaves  of  a  Chilean  shrub, 
Boldoa  fragrans.  They  contain  a  poisonous 
alkaloid,  boldine,  and  a  glucoside,  boldoglu- 
cin.  Boldogluoin  is  an  amber-coloured,  syr- 
upy liquid  of  an  aromatic  odour  and  taste, 
soluble  in  water  and  in  alcohol.  It  has  been 
recom  mended  as  a  hypnotic,  also  as  a  remedy 
for  biliary  lithiasis,  in  daily  amounts  of  from 
30  to  60  grains.  The  volatile  oil  of  the  leaves 
has  been  used  in  gonorrhaa,  in  doses  of  5 
drops  in  capsules. 

BOLETUS. — See  Agaric. 

BONDTTC,  the  seeds  of  Cccsalpinia  (or 
Ouilandina)  Bonducella,  has  been  used  as  a 
substitute  for  quinine  in  the  treatment  of 
malarial  disease,  and  is  said  to  act  in  many 
cases  quite  as  elSciently.  It  is  given  in  sub- 
stance in  doses  of  from  7  to  10  grains  twice  a  day. 
The  dose  of  its  active  principle,  a  resin  termed 
bonducin,  is  from  1|  to  3  grains. 

BONE  MARROW.— See  Mabeow. 

BORACIC  ACID.— See  Boric  Acid. 

BORAX  (Br.  Ph.),  or  sodium  borate  or  bi- 
borate,  sodii  boras  (U.  S.  Ph.),  a  salt  freely 
soluble  in  water  and  in  glycerin,  but  not  so 
readily  in  alcohol,  and  having  the  formula 
Na2B407,  has  been  given  internally  in  very 
large  doses  without  any  unpleasant  results, 
but  its  too  long  continued  use  is  followed  by 
the  establishment  of  a  cachexia  due  to  the 
sodium  it  contains.  Locally,  it  is  slightly 
stimulating  to  mucous  or  raw  surfaces,  and, 
on  account  of  the  boric  acid  which  enters  into 
its  composition,  is  more  or  less  disinfectant. 
The  oiHcial  preparations,  the  glycerite  and 
honey,  are  largely  used  in  the  treatment  of 
ulcerative  stomatitis  and  the  aphihm  of  nurs- 
ing infants,  but  a  mixture  of  equal  parts  of 
the  powdered  salt  and  fine  sugar  applied  to 
the  diseased  surfaces  or  allowed  to  dissolve  on 
the  tongue  is  rather  to  be  preferred.  All  aph- 
thous sores,  wherever  situated,  are  equally  bene- 
fited by  any  of  the  preparations  mentioned. 
Combined  with  honey  and  with  tincture  of 
myrrh,  borax  is  used  successfully  in  the  treat- 
ment of  spongy  gums.  Its  slight  astringent 
properties  render  it  a  useful  application  to 


fissures  of  the  nipple,  abrasions  of  mucous  sur- 
faces, ulcers,  and  superficial  burns.  A  5-per- 
cent, aqueous  solution  lessens,  and  in  some 
cases  entirely  removes,  the  discolouration  of 
freckles  and  chloasma.  A  solution  of  the  same 
strength  is  usually  sufficient  to  efiieot  a  cure  in 
mild  cases  of  conjunctivitis,  especially  when 
the  eyelids  stick  together  in  the  morning. 
For  chilblains,  an  ointment  containing  3 
drachms  of  borax  to  the  ounce  is  recom- 
mended, but  it  is  not  so  useful  as  iodine  oint- 
ment. The  distressing  pruritus  in  women, 
which  sometimes  spreads  over  the  perinasum 
and  pudenda,  and  often  extends  up  into  the 
vagina,  can  generally  be  cured  by  persistent 
douching  of  the  parts  affected  with  water  as 
hot  as  can  be  borne  containing  about  2  per. 
cent,  of  borax.  A  piece  of  the  size  of  a  pea 
placed  on  the  tongue  and  allowed  to  dissolve 
will  temporarily  relieve  hoarseness  and  apho- 
nia due  to  overuse  of  the  voice  by  singers  and 
speakers,  and,  used  in  the  same  manner  or 
mixed  with  honey,  it  is  an  excellent  remedy 
for  laryngitis  of  a  mild  type.  Alkaline  leu- 
corrhceal  discharges  are  very  satisfactorily 
treated  with  hot  douches  containing  from  5 
to  10  per  cent,  of  borax.  For  the  removal  of 
scabs  in  various  cutaneous  disorders,  a  solu- 
tion in  which  sufficient  of  the  salt  has  been 
dissolved  to  give  a  slippery  feeling  to  the 
fingers  is  much  better  than  alkaline  solutions, 
on  account  of  its  being  less  irritating  and  hav- 
ing slight  disinfectant  properties.  The  powder 
scattered  in  places  infested  with  ants  or  roaches 
usually  drives  them  away,  and  this  use  of  it  is 
entirely  safe.  For  cleansing  sponges,  hair- 
brushes, etc.,  it  is  better  than  almost  anything 
else. 

In  uric-acid  lithiasis  it  has  been  used  with 
gratifying  results  in  doses  of  from  5  to  30 
grains,  freely  diluted  in  water.  The  salt 
reaches  the  bladder  nearly  unchanged,  where 
the  sodium  unites  with  the  uric  acid  to  form 
soluble  urates.  The  boric  acid  set  free  in  this 
decomposition  probably  plays  an  important 
part  by  its  soothing  and  disinfecting  action. 
At  the  same  time  irrigation  of  the  bladder 
with  a  5-per-cent.  solution  is  a  very  useful  ad- 
juvant. While  this  treatment  is  extremely 
good,  it  has  been  found  that  the  use  of  mag- 
nesium borocitrate  and  potassium  tartroborate 
is  rather  better,  as  the  urates  formed  are  more 
soluble.  Uterine  hcemorrhage  is  sometimes 
lessened  by  large  doses,  but  there  seem  to  be 
no  indications  as  to  the  cases  in  which  it  will 
prove  successful.  This  salt  may  be  substituted 
for  boric  acid  in  almost  all  eases  in  which  the 
latter  is  used  internally.  For  internal  use,  the 
dose  ranges  from  5  to  30  grains,  althougli  as 
much  as  ^  oz.  has  been  taken  without  evil  re- 
sults. 

[Borax  has  been  used  to  a  considerable  ex- 
tent as  a  remedy  for  epilepsy.  Dr.  Edward  A. 
Welch,  of  Sutton,  Massachusetts,  who  has 
made  a  careful  study  of  the  records  of  its  use 
in  this  disease  (N.  Y.  Med.  Jour.,  Nov.  25, 1893, 
p.  636),  concludes  that,  while  borax  cannot  be 
said  to  be  as  efficient  as  the  bromides,  it  is  of 
great  service  in  certain  cases,  especially  those 
characterized   by  nocturnal   paroxysms.    Dr. 
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Welch  mentions .  Munson's  opinion  that  the 
borax  treatment  of  epilepsy  is  most  useful 
when  the  action  of  the  heart  is  strong  and  the 
ai'terial  tension  is  low,  on  the  theory  that  the 
drug  exerts  a  remarkable  constricting  action 
on  the  peripheral  blood-vessels,  and  so  tends 
to  prevent  cerebral  anasmia,  which  has  been 
thought  to  play  a  part  in  giving  rise  to  the 
paroxysms.  In  the  treatment  of  epilepsy  with 
borax  it  is  usually  sufacient  to  give  10  grains 
of  the  drug  three  times  a  day,  but  much  larger 
doses— from  40  to  60  and  even  130  grains  in 
the  course  of  twenty-four  hours — have  been 
given  without  producing  any  serious  ill  effects. 
The  first  few  doses  sometimes  cause  diarrhoea, 
but  this  yields  to  some  aromatic  or  to  bis- 
muth salicylate.  In  some  cases  this  use  of 
borax  has  given  rise  to  various  cutaneous 
rashes.  Dr.  Welch  speaks  favourably  of  the 
use  of  compressed  tablets  each  containing  5 
grains  of  borax  and  i  a  grain  of  ginger.] 

Glycerine  of  borax,  glycerinum  boracis  (Br. 
Ph.),  is  made  by  dissolving  1  oz.  of  borax  in  a 
mixture  of  4  fl.  oz.  of  glycerin  and  3  oz.  of  dis- 
tilled water.  Honey  of  borax,  mel  boracis  (Br. 
Ph.),  is  a  mixture  of  2  parts  of  finely  powdered 
borax,  1  part  of  glycerin,  and  16  parts  of  clari- 
fied honey.  The  French  tablets  of  borax,  ta- 
bell(B  cum  borate  sodico  (Pr.  Cod.),  contain 
about  li  grain  each  of  borax  and  are  fla- 
voured with  tincture  of  benzoin. 

Russell  H.  Nevins. 

BOmC  ACID,  acidum  boricum,  forms 
white  scaly  crystals  of  a  faint  acid  reaction, 
having  the  formula  HaBOa,  soluble  in  about 
36  parts  of  cold  water  and  readily  soluble  in 
hot  water,  in  alcohol,  and  in  glycerin.  It  pos- 
sesses valuable  antiseptic,  antizymotic,  anti- 
parasitic,, and  deodorant  properties,  and,  when 
applied  to  mucous  or  denuded  surfaces,  is  re- 
markably soothing  and  detergent.  As  an 
agent  in  the  antiseptic  treatment  of  wounds 
and  ulcers,  it  plays  an  important  part,  al- 
though for  these  purposes  it  has  not  proved 
so  valuable  as  was  expected  on  its  introduction 
into  use.  When  applied  to  raw  surfaces  it  is 
less  irritating  than  carbolic  or  salicylic  acid  or 
iodoform,  and  is  entirely  without  danger,  for 
no  ill  effects  follow  its  absorption,  as  may  be 
the  case  with  carbolic  acid.  Some  difference 
of  opinion  exists  as  to  its  harmlessness  when 
taken  in  very  large  doses,  but  when  it  has  been 
used  with  ordinary  precautions  as  to  quantity 
no  ill  results  have  ever  been  noted.  In  poison- 
ous doses  it  is  reported  to  have  acted  as  a  car- 
diac depressant  and  caused  a  lowering  of  the 
bodily  temperature,  nausea,  vomiting,  hic- 
cough, ecchymoses,  disturbed  respiration,  and 
coma.  It  may  be  given  safely  in  doses  of  from 
5  to  30  grains  as  often  as  desired,  provided  the 
aggregate  during  twenty-four  hours  does  not 
exceed  3  drachms. 

For  irrigating  the  peritonceum  after  lapa- 
rotomy it  is  probably  safer  than  anything  which 
can  be  used.  Ammoniacal  decomposition  of 
the  urine  and  ammoniacal  cystitis  are  much 
benefitted  by  10-grain  doses  from  three  to  six 
times  a  day,  a  saturated  aqueous  solution  be- 
ing used  at  the  same  time  to  irrigate  the 


bladder  with.  Fermentative  processes  in  the 
intestinal  canal,  giving  rise  to  flatus  and  diar- 
rhoea, may  be  relieved  by  5-grain  doses  after 
eating.  Cures  of  Asiatic  cholera  with  it  have 
been  reported,  but  in  so  grave  a  disorder  it  is 
hardly  of  sufficient  value  to  be  depended  upon 
without  other  treatment.  It  forms  the  most 
active  portion  of  a  large  number  of  proprie- 
tary preparations  for  the  preservation  of  foods, 
all  of  which  should  be  avoided,  as  their  use  is 
attended  with  danger.  It  may  be  established 
as  a  cardinal  rule  that  no  preservatives  of  any 
kind  should  be  used  save  those  which  com- 
pletely permeate  the  articles,  which  in  them- 
selves are  harmless  in  large  quantities,  and 
which  either  form  an  article  of  food  them- 
selves or  are  used  as  condiments.  So  little  is 
known  of  the  changes  which  take  place  in  the 
decomposition  of  organic  matter  that  it  is 
hardly  safe  to  mask  them  by  the  use  of  bodies 
whose  chief  function  in  this  connection  is 
really  that  of  deodorants  or  disinfectants. 
Unless  the  entire  substance  treated  is  reached 
by  the  preservative,  putrefactive  and  fermen- 
tative changes  are  set  up  in  the  parts  un- 
touched, and  the  signs  of  those  changes  are 
disguised.  The  utmost  that  would  seem  al- 
lowable in  the  case  of  meats  or  poultry  is 
the  wiping  off  of  the  surface  with  a  weak 
solution  of  some  preservative  shortly  before 
cooking  to  correct  the  slight  musty  taste  and 
odour  which  they  sometimes  acquire  in  warm 
weather  from  having  been  kept  for  a  consider- 
able period  in  refrigerators.  In  many  locali- 
ties this  point  has  been  recognised  by  the  law, 
and  the  use  of  preservatives  has  been  forbidden, 
more  especially  in  the  case  of  milk.  Possibly 
the  addition  of  4  or  5  grains  of  boric  acid  to  the 
quart  of  milk  is  allowable  in  cases  where  there 
may  be  a  temporary  difficulty  of  obtaining  a 
fresh  supply,  but  it  should  be  avoided  unless 
absolutely  necessary. 

Externally,  the  applications  of  this  acid  are 
almost  innumerable.  Powdered,  it  is  employed 
in  the  treatment  of  granular  lids,  ulcers,  in- 
flammation of  the  vagina,  and  otorrhoea.  In 
the  last  case  it  is  blown  into  the  external  audi- 
tory canal  by  means  of  an  insufflator  or  through 
a  quill  or  tube.  Used  in  this  manner  it  ab- 
sorbs the  pus  and  renders  it  entirely  inoffen- 
sive, and  when  saturated  is  washed  out  with 
plain  water.  The  only  care  needed  in  its  use 
in  the  ear  is  the  avoidance  of  packing  it  in  so 
tightly  as  to  prevent  the  escape  of  the  pus. 
Combined  with  vaseline  or  any  unctuous  body, 
it  forms  a  salve  quite  as  good  as  carbolic-acid 
salve,  and  much  more  elegant  on  account  of 
its  freedom  from  odour.  Lister's  boric-acid 
ointment  is  used  extensively  in  the  treatment 
of  wounds,  ulcers,  etc.  It  consists  of  1  part 
each  of  the  acid  and  white  wax  and  2  parts 
each  of  paraffin  and  almond  oil,  reduced  at  the 
time  of  using  to  the  desired  consistence  by  the 
addition  of  glycerin.  Somewhat  similar  to 
this  is  the  official  ointment  of  the  Br.  Ph., 
unguentum  acidi  borici,  which  contains  1  part 
of  the  acid  to  4  parts  of  soft  paraffin  and  2  of 
hard  paraffin.  A  solution  in  glycerin  of  the 
strength  of  31  per  cent,  of  the  acid  forms  a  de- 
sirable preparation  where,  for  any  reason,  an 
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ointment  is  objectionable,  and  is  oflScial  in  the 
U.  S.  Ph.  as  glyceritum  horoglyeerini.  This 
has  been  used  with  success  in  the  treatment  of 
contagious  ophthalmia,  ulcers,  hums,  and  vari- 
ous unhealthy  suppurating  surfaces. 

Some  authorities  regard  this  acid  as  being 
a  perfect  substitute  for  iodoform,  but  the 
evidence  is  not  entirely  clear,  and  its  substi- 
tution should  be  practised  tentatively.  It 
certainly  has  the  advantage  of  not  masking 
any  odours  which  might  arise,  as  is  the  case 
with  iodoform,  and  it  would  seem  as  if  the 
ideal  application  to  wounds  should  be  entirely 
inodorous.  Fcetor  arising  from  a  suppurating 
surface  is  not  normal  and  may  be  regarded  as 
a  danger  signal.  In  the  mild  forms  of  con- 
junctivitis and  the  irritation  caused  by  over- 
use of  the  eyes  a  1-per-cent.  solution,  preferably 
■with  the  addition  of  a  small  amount  of  co- 
caine, usually  affords  relief  if  applied  to  the 
conjunctiva  three  or  four  times  daily. 

As  an  antiparasitic,  the  boroglycerite  or  a 
saturated  solution  of  boric  acid  has  been  used 
successfully  in  the  various  forms  of  tinea. 
Urticaria  and  pruritus  are  also  treated  satis- 
factorily with  these  preparations.  A  saturated 
aqueous  solution  makes  a  good  spray  for  stoma- 
titis, pharyngitis,  nasal  catarrh,  ozcena,  and 
the  coryza  of  hay  fever. 

If,  when  for  any  reason  a  stronger  solution 
than  can  be  made  with  simple  water  is  desired, 
the  addition  of  a  bulk  of  borax  equal  to  that  of 
the  acid  is  made,  the  strength  of  the  solution 
can  be  brought  up  to  about  six  per  cent.  Such 
a  solution  has  been  termed  horo-borax.  Borated 
lint  and  gauze  used  in  antiseptic  surgery  are 
made  by  soaking  them  in  a  saturated  aqueous 
solution  and  allowing  them  to  dry  slowly.  In 
gonorrhoea  a  2-per-cent.  solution  forms  a  good 
injection,  and  if  used  persistently  will  reduce 
somewhat  the  contagiousness  of  the  pus  and 
lessen  the  danger  of  transferring  the  disease 
to  the  eyes.  Fcetor  of  the  feet  may  be  cor- 
rected by  soaking  the  stockings  in  a  satu- 
rated solution  and  drying  them  slowly,  or, 
less  efficiently,  by  dusting  the  powdered  acid 
into  the  shoes  and  stockings.  Some  slight 
benefit  has  been  obtained  in  pulmonary  tuber- 
culosis by  10-grain  doses  three  times  a  day, 
and  in  all  forms  of  phthisis  where  expectora- 
tion is  profuse  spjraying  the  throat  with  a 
saturated  solution  is  often  useful. 

Russell  H.  Nevins. 

BOROGLYCEBIDE.— The  glyceritum  bo- 
roglycerini  described  under  Boric  acid. 
BOTTGrlBS.— See  under  Pencils. 
BOTJSSINGAULTHIA  BASEL- 

liOIDES.— The  root  of  this  West  Indian  plant 
is  reputed  to  be  an  efficacious  remedy  for 
uterine  hmmorrhage  after  parturition.  A 
small  teacupful  of  a  decoction  of  90  parts  of 
the  root  in  500  of  water  is  given  three  times  a 
day  in  severe  oases,  and  once  a  day  only  in 
those  of  ordinary  gravity. 

BRAN. — An  extemporaneous  infusion  of 
about  8  oz.  of  bran  in  a  quart  of  boiling  water, 
strained,  is  much  employed  as  a  soothing  ap- 
plication in  eczema  and  other  irritative  affec- 
tions of  the  skin,  also  for  bathing  diseased 


areas  of  skin  that  are  irritated  by  the  contact 
of  simple  water.  The  infusion  should  be  made 
fresh  every  day. 

BRANDY. — See  under  Alcohol. 

BRAYERA.— See  Cusso. 

BROMACETANILIDE.— See   Antisep- 

SIN. 

BROMAIj,  hromalum,  tribromaldehyde,  or 
tribromaeetyl  oxide,  CjHBraO,  is  a  limpid  oily 
liquid  analogous  to  anhydrous  chloral,  formed 
by  the  action  of  bromine  upon  alcohol.  It  is 
colourless  and  of  a  peculiar,  sharp  odour  and  a 
burning,  irritating  taste.  It  is  soluble  in  water, 
in  alcohol,  and  in  ether.  Bromal  is  not  official 
and  has  never  been  used  in  medicine,  though 
its  derivative,  bromal  hydrate,  has  had  some 
slight  employment. 

Bromal  hydrate,  bromalum  hydratum, 
CaHsBrsOa,  is  a  crystalline  solid,  in  every 
way  the  analogue  of  chloral  hydrate. 

Experiments  upon  animals  show  bromal 
hydrate,  in  large  doses,  to  be  a  poison  of  great 
intensity,  death  rapidly  resulting  from  paraly- 
sis of  the  heart  (sometimes  of  the  respiration) 
and  being  preceded  by  minutely  contracted 
pupils,  marked  dyspnCEa,  and  general  convul- 
sions. Upon  the  heart  its  action  is  similar  to 
that  of  chloral  hydrate,  though  considerably 
more  marked,  death  resulting  from  paralysis  of 
the  heart  in  systole.  By  the  action  of  bromal 
hydrate  the  irritability  of  both  the  peripheral 
nerve  endings  and  the  spinal  nerve  centres  is 
thought  to  be  diminished.  The  drug  has  not 
been  much  employed  medicinally,  for  experi- 
ments upon  animals  do  not  suggest  arguments 
for  its  employment  in  medicine  in  any  way 
adequate  to  compensate  for  the  great  danger 
attendant  upon  its  use. 

Its  depressing  action  upon  the  spinal  ganglia 
and  peripheral  nerve  endings,  both  motor  and 
sensory,  has  suggested  its  employment  in  con- 
vulsive diseases  and  in  neuralgias,  and,  though 
it  has  been  given  in  some  few  cases  of  chorea, 
epilepsy,  and  the  lightning  pains  of  locomotor 
ataxia,  the  results  obtained  do  not  encourage 
its  further  employment.  Prom  a  therapeutic 
dose  there  follows  usually  a  stage  of  moderate 
excitement  and  then  sleep,  with  lessening  of 
cardiac  and  respiratory  frequency  and  some- 
times a  moderate  anassthesia.  The  d,rug  has 
been  given  in  capsules  in  doses  of  from  ■}  a 
grain  to  5  grains. — Henkt  A.  Geiffin. 

BROMALIN,  or  bromethylformin,  (CHj),. 
N4.C2H6Br.,  has  been  recommended  as  a  substi- 
tute for  the  bromides.  It  contains  only  about 
half  as  much  bromine,  so  that  the  dose  is  twice 
as  large  as  that  of  potassium  bromide.  It  is 
readily  soluble  in  water,  and  seems  to  have 
certain  advantages  where,  as  in  epilepsy,  the 
prolonged  use  of  bromine  is  prescribed,  inas- 
much as  it  is  far  less  prone  to  cause  acne, 
furuncles,  and  the  other  phenomena  of  brom- 
ism. 

BROMAMIDE,  CeHjiBrsNH.HBr,  is  a 
colourless  crystalline  body  insoluble  in  water, 
only  slightly  soluble  in  alcohol,  but  soluble  in 
ether,  in  chloroform,  and  in  the  fixed  oils. 
Dr.  A.  Caille  (iV.  Y.  Med.  Jour.,  Feb.  20,  1892) 
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has  used  it  experimentally  as  an  antipyretic 
and  analgetic  in  typhoid  fever,  acute  articular 
rheumatism,  chronic  rhevmatic  arthritis, 
chronic  nephritis,  acute  fibrinous  pneumonia, 
hepatic,  renal,  and  cardiac  dropsy,  and  various 
forms  of  neuralgia.  He  concludes  that  as  an 
antipyretic  it  has  the  advantage  of  not  causing 
excessive  sweating.  The  dose  for  an  adult  is 
from  10  to  15  grains  ;  that  for  a  child,  from  1 
to  5  grains,  it  may  be  given  in  capsules,  in 
wafers,  dry  upon  the  tongue,  or  suspended  in  a 
liquid. 

BROMETHYIi.— See  Ethyl  beomide. 

BBOMETHYLFOBMIN-.— See    Beoma- 

LIN. 

BBOMIBES. — Among  the  bromides,  those 
of  potassium,  sodium,  ammonium,  lithium, 
and  strontium  are  the  principal  ones  of  interest 
to  the  clinician,  although  the  bromide  of  iron, 
usually  in  combination  with  that  of  sodium  or 
potassium,  in  anaemia,  when  the  bromides  are 
indicated,  and  the  monobromate  of  camphor 
in  certain  functional  nervous  disturbances, 
seem  to  possess  some  special  advantages. 

The  effects  of  the  bromides  upon  man  are 
very  much  the  same  as  upon  the  lower  ani- 
mals. They  are  in  moderate  doses  sedative,  in 
larger  ones  antispasmodic,  and  in  still  larger 
ones  decidedly  depressant,  lessening  motor  and 
sensory  response,  decreasing  metabolic  changes, 
and  impairing  all  the  vital  functions  of  the 
organism.  Beyond  a  sense  of  unrest,  nervous- 
ness, and  general  discomfort  and  a  burning  or 
uneasy  feeling  in  the  oesophagus  and  stomach, 
no  stage  of  excitement  on  administering  large 
doses  of  the  bromides  to  man  precedes  the 
stage  of  depression,  as  has  not  infrequently 
been  witnessed  in  the  lower  animals,amounting, 
according  to  a  number  of  observers,  to  a  teta- 
noid condition  with  opisthotonos. 

The  Mental  Faculties.— The  effect  of  the 
bromides  on  the  mind  is  to  lessen  mental 
activity  when  they  are  given  in  moderate  doses, 
and  when  10  or  12  grammes  (2|  to  3  drachms) 
are  administered  at  once,  the  subject  becomes 
drowsy  and  more  or  less  apathetic.  If  the  use 
of  large  doses  is  continued  for  a  considerable 
length  of  time,  mental  activity  becomes  greatly 
impaired,  the  subject  passing  from  a  listless, 
apathetic  condition  into  that  of  imbecility  or 
even  idiocy.  As  a  rule,  the  mind  soon  bright- 
ens after  the  administration  of  the  bromides  is 
discontinued,  but  it  is  doubtful,  if  the  condi- 
tion simulating  imbecility  or  idiocy  has  been 
kept  up  for  several  months  by  inordinate  doses 
of  the  bromides,  whether  the  mind  ever  regains 
its  full  power,  as  the  condition  of  the  brain 
under  full  doses  of  the  bromides  is  anasmic, 
and  we  know  that  a  prolonged  and  profound 
anaemia  of  the  brain  results  in  changes  in  the 
cells  of  the  cortical  layers. 

The  Motor  Regions  of  the  Brain  and  Spinal 
Cord  and  the  Motor  Nerves.— 1h.e  majority  of 
experimental  investigators  are  agreed  that  the 
motor  tracts  of  the  nervous  system,  at  least  in 
the  lower  animals,  are  the  last  to  be  affected 
by  the  bromides.  That  the  motor  region  of 
the  cortex  of  the  brain  is  decidedly  affected  by 
the  bromides  seems  to  be  accepted  from  the 


fact  that  these  agents  have  a  powerful  influence 
in  lessening  the  convulsions  in  epilepsy.  But 
we  must  remember  that  much  of  the  influence 
of  the  bromides  in  modifying  convulsive  move- 
ments may  be  due  to  lessened  irritability  of 
the  sensory  portion  of  the  nervous  system. 

'ITie  Sensory  Nerves. — The  sensory  nerves 
are  much  more  profoundly  affected  by  the 
bromides  than  the  motor  nerves,  and  the  pe- 
ripheral ends  are  more  affected  than  the  nerve 
trunks.  Partial  anesthesia  of  the  skin  and 
mucous  membrane  of  the  fauces  is  observed 
after  a  prolonged  use  of  large  doses  of  the 
bromides.  In  the  lower  animals  cutaneous 
anaesthesia  may  be  so  marked  that  the  faradaic 
current  applied  to  the  skin  fails  to  elicit  any 
response,  but  the  same  current  placed  over  the 
nerve-trunks  causes  decided  reflex  action.  One 
or  two  full  doses  of  one  of  the  bromides 
greatly  diminish  the  normal  sensibility  of  the 
fauces. 

Meflex  Action. — The  effect  of  the  bromides  is 
to  lessen  reflex  action.  The  cutaneous  reflexes 
are  the  first  to  show  marked  diminution.  The 
lessened  reflex  activity  is  secondary  to  dimin- 
ished cutaneous  sensibility  and  probably  is 
largely  due  to  it. 

Muscular  System. — Lessened  muscular 
strength  and  tone  are  the  invariable  results  of 
very  large  quantities  of  the  bromides  taken  only 
for  a  few  days,  even  when  the  amount  is  not 
sufficient  to  produce  pronounced  bromism. 
Ordinary  therapeutic  doses  of  from  1  to  3 
drachms  daily,  taken  for  several  weeks,  will 
have  the  same  effect.  The  pronounced  muscu- 
lar inco-ordination,  especially  manifest  in  the 
legs,  not  infrequently  seen  in  epileptics  who 
have  taken  large  doses  of  one  or  more  of  the 
bromides  for  prolonged  periods,  is  probably 
due  to  lessened  cutaneous  sensibility,  muscular 
weakness,  and  impaired  function  of'  the  muscu- 
lar sensory  nerves. 

The  Vaso-motor  Nerves. — The  vaso-motor 
nerves  do  not  escape  the  depressing  effects  of 
the  bromides,  especially  when  they  are  given  in 
large  doses  for  prolonged  periods.  The  experi- 
ments of  Lewisky  and  Amory  tending  to  show 
vaso-motor  spasm  as  a  result  of  these  drugs 
are  inconclusive,  and,  if  they  were  confirmed, 
it  would  not  imply  that  the  vaso-motor  nerves 
being  stimulated  by  a  single  dose  would  be 
similarly  affected  by  a  continuous  use  of  the 
bromides.  The  venous  stasis  so  commonly  seen 
in  persons  under  the  influence  of  these  agents 
is  largely  due  to  the  weakened  condition  of 
the  heart  and  probably  also  to  impaired  tone 
of  the  vaso-constrictor  nerves.  Relaxation  of 
the  circular  muscular  fibres  of  the  arterioles 
would  allow  more  than  the  normal  quantity  of 
blood  to  remain  in  the  mesenteric  and  cutane- 
ous vessels,  and  thus,  in  the  weakened  condi- 
tion of  the  heart  and  impaired  nutrition,  aid  in 
the  production  of  auEemia  of  the  brain. 

The  Heart  and  Circulation.— The  force  and 
frequency  of  the  cardiac  beats  are  lessened  by 
a  large  dose  of  the  bromides,  and  when  they 
are  carried  to  their  toxic  effects  in  the  lower 
animals  the  heart  is  arrested  in  diastole.  The 
prolonged  use  of  these  drugs  in  man  results  in 
a  weakened  and  irritable  condition  of  the  heart 
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and  impaired  vigour  of  the  circulation  and  res- 
piration. 

The  Sexual  Functions. — A  single  large  dose 
of  one  of  the  bromides  does  not  seem  to  afEect 
the  sexual  appetite  materially  in  man,  but  its 
continued  daily  use  for  a  considerable  time  di- 
minishes sexual  power  and  appetite,  and  if  the 
doses  are  very  large  a  person  may  be  rendered 
temporarily  impotent.  The  sexual  appetite  is 
affected  alike  in  men  and  in  women. 

The  Alimentary  Tract. — The  influence  of 
the  continued  use  of  the  bromides  is  soon  ob- 
served on  the  organs  of  digestion.  The  tongue 
becomes  heavily  coated,  the  breath  very  op- 
pressive, and  the  mouth  dry ;  the  patient  com- 
plains of  a  bad  taste  and  a  pasty  feeling  in  the 
mouth,  the  appetite  and  the  power  of  digestion 
are  impaired,  a  sense  of  anorexia  or  nausea 
may  be  experienced,  and  the  bowels  act  slug- 
gishly and  irregularly ;  sometimes  diarrhoea  is 
observed. 

Nutrition  and  Ternperature. — On  account  of 
the  depressed  condition  of  the  nervous  system, 
lessened  metabolic  changes,  and  the  interfer- 
ence with  the  organs  of  digestion,  nutrition 
soon  begins  to  suffer  from  the  long-continued 
use  of  the  bromides.  A  larger  dose  of  one  of 
the  bromides  will  depress  the  temperature 
slightly  for  several  hours  in  man,  and  if  it  is 
given  in  ordinary  antepileptio  doses  for  some 
time  the  temperature  remains  usually  O'S"  de- 
gree or  more  below  normal.  Pallor  and 
anaemia  are  due  to  impaired  nutrition,  a 
weakened  heart,  and  a  poor  state  of  the  blood. 

Bromide  Eruption. — One  of  the  most  annoy- 
ing results  of  a  prolonged  use  of  some  of  the 
bromides  is  an  ugly  cutaneous  aone-like  emp- 
tion,  which  is  usually  very  pronounced  on  the 
face.  Fortunately,  the  bromide  of  strontium 
rarely  causes  much  irritation  of  the  skin. 

Elimination.  —  The  bromides  have  been 
found  in  all  the  liquids  and  most  of  the  solids 
of  the  body.  They  are  eliminated  from  the 
blood  rather  slowly  and  escape  through  the 
mucous  membranes  of  the  air-passages  and 
alimentary  canal  and  through  the  skin,  but 
the  kidneys  are  thought  to  be  the  principal 
organs  for  their  elimination. 

Bromimn. — When  the  entire  system  becomes 
saturated  with  bromides,  a  condition  of  bro- 
mism  results.  It  may  be  acute,  but  it  is  usu- 
ally caused  by  a  prolonged  use  of  the  bromides 
ifl  large  doses,  and  seems  to  be  much  more 
easily  developed  in  some  persons  than  in  others. 
The  symptoms  are  an  intensification  of  the  in- 
dividual physiological  effects  of  these  agents 
into  a  group  of  morbid  phenomena.  Under 
such  circumstances  the  subject  is  pale  and  an- 
Eemic  and  the  body  and  limbs  are  wasted,  while 
the  face  may  present  a  swollen  appearance  from 
the  acne-like  eruption  which  usually  covers  the 
face,  the  shoulders,  and  sometimes  other  por- 
tions of  the  body.  The  breath  is  nauseating- 
ly  offensive,  the  tongue  is  heavily  coated,  the 
fauces  are  dry,  the  stomach  is  the  seat  of  a  ca- 
tarrhal inflammation,  and  the  bowels  are  torpid. 
The  appetite  is  nearly  lost  and  the  power  of 
digestion  is  greatly  impaired.  The  tempera- 
ture is  lowered,  and  the  hands  and  feet  are 
cool  and  clammy.    Muscular  weakness  is  pro- 
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nounced  and  the  reflexes  are  lessened.  All 
the  sensory  phenomena,  including  the  special 
senses,  are  impaired.  Loss  of  tactile  sense  is 
most  marked  in  the  fauces  and  on  the  hands 
and  feet.  The  intellect  is  affected,  the  memory 
is  poor,  the  mind  wanders,  the  subject  presents 
a  silly  or  idiotic  appearance,  and  he  sometimes 
harbours  delusions,  though  mental  failure  with- 
out delusions  is  far  the  most  common. 

Comparison  of  the  Effects  of  the  Different 
Bromides. — While  there  is  a  similarity  between 
the  general  effects  of  the  different  bromides, 
there  are  differences  which  it  is  well  to  bear  in 
mind  in  selecting  a  bromide  for  individual 
oases.  As  a  cardiac  depressant  and  toxic 
agent,  the  bromide  of  sodium  seems  to  be  the 
least  powerful,  and  probably  the  bromide  of 
potassium  is  the  most  potent.  Bromide  of 
sodium  and  bromide  of  lithium  are  said  to 
have  greater  hypnotic  power  than  the  bromide 
of  potassium.  I  am  not  aware  that  the  bro- 
mide of  strontium  has  been  compared  with  the 
other  bromides  as  to  overcoming  sleeplessness. 
My  experience  has  been  that  smaller  doses  of 
potassium,  lithium,  or  ammonium  bromide  will 
accomplish  the  same  results  as  larger  ones  of 
bromide  of  sodium  in  epilepsy,  but,  on  account 
of  the  less  depressing  effects  following  the 
prolonged  use  of  the  latter  salt,  even  when 
pushed  to  obtain  the  same  results  that  are 
effected  by  bromide  of  potassium,  lithium,  or 
ammonium,  it  should  have  the  preference,  as  a 
rule,  over  the  other  salts.  In  the  use  of  bro- 
mide of  strontium  I  have  had  considerable  ex- 
perience, and  have  found  it,  as  a  rule,  more 
effective  in  epilepsy  than  any  of  the  other  bro- 
mides. Bromide  of  strontium  is  the  only  one 
of  the  bromides  that  does  not  produce  disorder 
of  the  stomach  when  administered  for  a  con- 
siderable length  of  time.  Under  the  use  of 
moderate  doses,  digestion  seems  to  improve  and 
the  appetite  increases.  Acne,  so  common 
from  the  other  bromides,  is  rarely  observed  to 
any  great  extent  from  the  bromide  of  stron- 
tium. 

Therapeutic  Uses  of  the  Bromides. — In  the 
treatment  of  epilepsy  the  bromides  have  been 
extensively  used,  and  the  success  obtained  by 
their  intelligent  employment  in  this  disease 
has  gained  for  them  a  deservedly  high  reputa- 
tion. It  is  only  infrequently  that  a  cure  can 
be  ascribed  to  their  influence.  More  commonly 
marked  amelioration,  such  as  lessening  of  the 
frequency  and  violence  of  the  convulsions,  re- 
sults, and  occasionally  a  case  is  met  with  over 
which  they  seem  to  exert  no  beneficial  effect. 
The  sooner  the  bromide  treatment  is  begun 
after  the  first  epileptic  convulsion,  the  greater 
the  probability  of  success.  Cases  of  the  disease 
of  not  too  long  a  duration,  in  which  the  seiz- 
ures are  violent  and  frequent,  are  favourably 
modified  by  the  bromides.  Nocturnal  attacks 
are  less  amenable  to  treatment  than  the  diur- 
nal, and  petit  mat  seizures  are  frequently  rebel- 
lious. Mystero-epilepsy  is  most  favourably 
influenced  when  the  attacks  resemble  true 
epilepsy.  Hysterical  paroxysms,  as  a  rule,  do 
not  yield  to  the  bromides,  but  when  these 
agents  are  given  in  the  interval  between  the 
attacks,  the  nervous  tension  and  unrest  are 
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favourably  modified,  and  the  paroxysms  are  not 
infrequently  thus  prevented.  Much  of  the 
success  in  the  treatment  of  epilepsy  with  the 
bromides  depends  upon  the  manner  in  which 
they  are  given.  It  is  too  much  the  routine 
treatment  to  give  three  daily  doses  of  one  of 
the  bromides  or  of  a  combination  of  a  number 
of  them,  regardless  of  the  time  of  the  occur- 
rence of  the  seizure,  the  condition  of  the 
patient,  or  the  form  of  the  bromide  to  be  em- 
ployed. We  should  bear  in  mind  that  epilep- 
tic "seizures  are  most  favourably  influenced 
when  the  greater  portion  of  the  daily  quantity 
is  given  two  or  three  hours  before  the  time  at 
which  the  fit  usually  occurs ;  that  that  bromide 
should  be  selected  which  has  the  least  deleteri- 
ous effect  on  the  health  of  the  patient ;  that 
no  more  of  the  drug  should  be  given  than  is 
necessary  to  stop  the  convulsions;  that  the 
general  condition  of  the  patient  should  be  kept 
as  good  as  possible ;  that  by  the  use  of  other 
agents  with  one  of  the  bromides  as  good  or  bet- 
ter results  may  be  accomplished  with  smaller 
doses ;  and,  finally,  that  to  accomplish  the  de- 
sired result  of  breaking  up  the  epileptic  habit 
or  modifying  it  as  much  as  possible,  treatment 
must  be  continued  for  one  or  two  years  after 
the  last  convulsion.  In  the  treatment  of 
epilepsy  the  alimentary  canal  and  the  genital 
organs  should  be  carefully  looked  after.  A 
dose  of  15  grains  of  antipyrine  at  bedtime,  or  a 
few  hours  before  the  time  of  the  expected  con- 
vulsive seizure,  often  enables  one  to  keep  the 
fits  under  control  with  much  less  bromide 
than  without  it.  My  experience  with  the  bro- 
mides in  epilepsy  seems  to  justify  the  follow- 
ing conclusions :  Bromide  of  strontium  enjoys 
the  first  place,  both  on  account  of  its  efiioiency 
in  ameliorating  the  disease  and  from  its  less 
harmful  effects  on  the  patient ;  bromide  of 
sodium  is  nearly  as  efficient  in  the  treatment 
of  epilepsy  as  bromide  of  potassium,  but  it  is 
necessary  to  give  it  in  larger  doses ;  the  bro- 
mides of  ammonium  and  lithium  seem  to 
possess  no  special  advantages  over  the  other 
bromides  in  the  treatment  of  epilepsy.  In  ad- 
ministering any  of  the  bromides  for  pro- 
longed periods,  the  condition  of  the  patient 
should  be  kept  up  as  well  as  possible.  In 
epilepsy,  from  45  to  90  grains  of  bromide  of 
strontium  should  be  given  in  twenty-four 
hours,  about  the  same  quantity  of  bromide  of 
potassium,  or  from  60  to  120  grains  of  bro- 
mide of  sodium,  well  diluted  in  water,  after 
meals. 

Bromide  of  potassium  has  proved  very  effi- 
cient in  the  treatment  of  tetanus.  H.  C.  Wood 
(Therapeutics,  Materia  Medica,  and  Toxi- 
cology, 6th  edition,  p.  363)  gives  a  tabulated 
report  of  thirty-four  cases  of  tetanus,  seven  so- 
called  idiopathic  and  twenty-seven  traumatic, 
treated  by  large  doses  of  bromide  of  potassium, 
with  thirty  recoveriesj  a  mortality  less  than 
that  obtained  by  any  other  method  of  treat- 
ment. To  be  of  any  benefit  in  this  disease, 
bromide  of  potassium  must  be  used  in  large 
doses,  from  J  to  1  oz.  in  the  twenty-four  hours, 
and  Wood  recommends  chloral  to  be  given  at 
night  as  a  hypnotic.  With  such  results  one 
would  not  feel  inclined  to  replace  bromide  of 


potassium  by  any  of  the  other  bromides  in 
tetanus,  except,  probably,  in  oases  of  weak 
heart,  when  bromide  of  sodium  might  be  sub- 
stituted. 

The  bromides  are  not  direct  hypnotics,  unless 
given  in  very  large  doses,  but  under  certain 
conditions  they  act  excellently  in  removing 
nervous  irritation,  and  sleep  follows.  Wake- 
fulness from  cerebral  overwork,  nervous 
excitement  and  strain,  anxiety,  worry,  nervous- 
ness, often  experienced  in  convalescing  from 
acute  diseases,  from  unsatisfied  sexual  desire, 
or  from  functional  irritation  of  the  genital 
organs,  is  relieved  by  the  bromides.  Bromide 
of  sodium  is  quite  as  good  for  this  purpose  as 
any  of  the  others,  if  not  better,  and,  as  it  causes 
but  slight  depression,  it  should  receive  the 
preference.  About  15  grains  should  be  given 
after  each  meal  and  30  grains  at  bedtime. 
Nervous  irritability  and  excitement  from  va- 
rious causes  (when  not  due  to  malnutrition 
and  anjemia)  are  greatly  relieved  by  one  of  the 
bromides  given  in  small  doses  three  or  four 
times  daily.  The  nervous  unrest  which  comes 
from  functional  irritation  of  the  genital 
organs,  especially  when  due  to  ungratified 
sexual  desire,  is  lessened  by  the  bromides. 
They  act  favourably  in  preventing  premature 
ejaculation  during  sexual  congress,  when  the 
irritability  is  not  due  to  weakness  and  malnu- 
trition. The  condition  of  nervousness  during 
the  early  stage  of  delirium  tremens  is  benefitted 
by  the  bromides,  but  later,  when  depression  of 
the  nervous  system  is  apparent  and  the  delir- 
ium well  established,  these  agents  are  less  po- 
tent. In  most  forms  of  maniacal  excitement 
attended  by  increased  quantity  of  blood  in 
the  brain  the  bromides,  sometimes  alone,  but 
more  frequently  in  combination  with  chlo- 
ral, aid  in  calming  the  patient  and  in  inducing 
sleep.  In  most  states  of  melancholic  frenzy, 
or  mental  agitation  due  to  a  depressed  or 
exhausted  condition  of  the  nervous  system,  the 
remedies  under  consideration  are  either  con- 
tra-indicated or  afford  but  little  relief.  The 
congestive  form  of  migraine  is  sometimes 
favourably  affected  by  the  timely  administration 
of  large  doses  of  one  of  the  bromides.  Neuralgia, 
as  a  rule,  does  not  yield  to  the  bromides,  but 
ovarian  pains  and  the  shooting  pains  some- 
times experienced  by  plethoric  persons  are  not 
infrequently  relieved  by  them.  Vaso-motor 
disturbances,  such  as  sudden  numbness,  cold- 
ness, and  painful  flushings,  are  usually  favour- 
ably affected  by  the  bromides.  Reflex  cough, 
certain  forms  of  menorrhagia  of  nervous  origin, 
the  spasmodic  reflex  neuroses,  the  gastro-in- 
testinal  disorders  due  to  functional  nervous 
states,  especially  the  vomiting  of  pregnancy  and 
various  uterine  disorders,  cholera  infantum 
from  teething  or  irritability  of  the  nerve 
centres,  and  nervous  excitement  of  the  heart 
in  persons  who  are  well  nourished,  have  all 
been  favourably  influenced  by  the  judicious 
administration  of  some  of  the  bromides. 
Bromide  of  potassium  has  been  used  with 
excellent  results  in  strychnine  poisoning. 
"  Rabuteau  has  proposed  the  use  of  the  bro- 
mides as  eliminating  agents  in  cases  of  mer- 
curial, cupric,  or  saturnine  poisoning.    These 
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agents,  more  efficiently  than  the  iodides,  com- 
bine with  the  deposited  minerals,  oonyert  them 
into  soluble  combinations,  and  thus  cause 
their  elimination.  The  best  results  are  probably 
obtained  by  a  combination  of  the  bromide  and 
iodide  of  potassium"  (Bartholow). 

Administration  and  Dose. — The  bromides 
should  be  well  diluted  and  given  after  the  in- 
gestion of  food.  When  it  is  desirable  to  ad- 
minister them  between  regular  meals,  milk 
or  some  bland  liquid  should  be  taken  into 
the  stomach  before  swallowing  the  bromide 
solution.  In  cases  of  gastritis  the  bromides 
should  be  avoided  if  possible.  Some  have 
maintained  that  strong  coffee  taken  at  meals 
will  prevent  bromism  in  persons  who  are 
compelled  to  take  the  bromides  for  long  peri- 
ods. The  dose  must  vary  according  to  the 
object  to  be  accomplished.  In  epilepsy  the 
quantity  in  the  twenty-four  hours  should  be 
no  larger  than  is  necessary  to  keep  the  convul- 
sions in  check,  usually  from  1  to  2  drachms  in 
the  adult  will  be  suflBcient ;  in  tetanus  from  -J 
to  1  oz.  may  be  found  necessary.  In  cerebral 
congestion,  in  plethoric  persons,  1  drachm  every 
hour  or  two,  until  the  desired  object  is  accom- 
plished, will  not  be  excessive.  In  cases  of  func- 
tional nervous  states  in  which  the  soothing 
effects  of  the  bromides  are  desired  the  best  re- 
sults are  gained  by  giving  about  15  grains  after 
each  meal,  and  30  grains  at  bedtime. 

Jeremiah  T.  Eskeidqe. 

BBOMIDIA  is  an  American  proprietary 
preparation  used  as  a  calmative  and  hypnotic. 
It  is  said  to  contain  in  each  teaspoonful  15  grains 
each  of  chloral  hydrate  and  potassium  bromide 
and  I  of  a  grain  each  of  extract  of  hyoscyamus 
and  extract  of  cannabis.  The  hypnotic  dose 
for  an  adult  is  from  ^  to  1  teaspoonful,  and 
smaller  doses  may  be  used  in  cases  of  slight 
cardiac  or  nervous  excitement. 

BBOHIN E,  the  bromum  of  the  Ph's,  is  a 
dark-brown  liquid  element  that  gives  off  highly 
corrosive  and  suffocative  fumes.  Except  in 
chemical  combination  (see  Bromal,  Beomalin, 
Bromamide,  Bromides,  Beomofoem,  and  Hy- 
DROBEOMio  acid),  bromine  is  not  used  inter- 
nally. During  the  civil  war  Surgeon  Middleton 
Goldsmith  called  attention  to  the  use  of  bro- 
mine in  the  prophylaxis  and  treatment  of  ery- 
sipelas, diphtheritic  affections,  and  hospital 
gangrene.  As  a  prophylactic  he  placed  vessels 
containing  1  oz.  of  a  solution  of  1  oz.  (Troy)  of 
bromine  and  160  grains  of  potassium  bromide 
in  4  oz.  of  distilled  water  in  different  parts  of 
a  hospital  ward,  using  a  suflficient  number  to 
secure  in  the  apartment  the  constant  presence 
of  the  odour  of  bromine.  Locally,  he  advised 
the  application  of  a  piece  of  dry  lint  over 
which  a  piece  of  lint  moistened  with  the  bro- 
mine solution  was  placed  ;  a  third  piece  of  lint 
spread  with  simple  cerate  covered  the  latter, 
and  oiled  silk  was  placed  over  all.  Where  there 
was  gangrene  the  diseased  region  was  first 
dried  with  charpie,  thick  sloughs  were  trimmed 
by  means  of  the  forceps  and  scissors,  and  the  so- 
lution was  applied  with  a  pointed  piece  of  wood 
or  a  glass  rod.  When  the  solution  was  effect- 
ually applied  all  odour  from  the  diseased  surface 


ceased  and  the  sloughs  hardened  and  gradu- 
ally separated.  Where  there  was  burrowing  or 
deep-seated  gangrene  the  solution  was  injected 
into  the  part.  In  308  oases  of  hospital  gan- 
grene treated  with  bromine  the  mortality  was 
only  6'2  per  cent.,  while  in  26  cases  in  the  same 
hospitals  treated  with  other  remedies  the  mor- 
tality was  50  per  cent.  The  mortality  in  the 
total  number  of  oases  of  gangrene  reported 
during  the  war  was  45'6  per  cent.,  an  evidence 
of  the  value  of  the  bromine  treatment  in  the 
hospitals  in  which  it  was  used. 

The  experiments  of  Fischer  and  Proskauer 
showed  that  after  an  exposure  for  three  hours 
in  a  dry  atmosphere  containing  3  parts  of 
bromine  vapour  in  100,  the  anthrax  bacillus  was 
destroyed  and  tuberculous  sputum  was  disin- 
fected. Three  hours'  exposure  to  an  atmos- 
phere containing  1  part  of  bromine  in  500 
parts  of  moist  air  sufficed  to  disinfect  any  e:^- 
posed  material,  and  1  part  of  bromine  in  3,500 
parts  of  air  was  sufficient  if  the  exposure  lasted 
for  twenty-four  hours. 

N.  de  la  Croix  found  that  1  part  of  bromine 
in  6,000  of  water  prevented  the  development 
of  micro-organisms  taken  from  a  meat  infusion, 
while  in  a  solution  of  1  to  2,500  it  killed  bac- 
teria, and  in  a  strength  of  1  to  5,000  prevented 
the  development  of  spores.  These  results  are 
similar  to  those  of  Koch,  who  found  that  a  2- 
per-cent.  aqueous  solution  of  bromine  destroyed 
spores  in  twenty-four  hours,  while  a  solution 
of  1  in  1,500  prevented  the  development  of  the 
anthrax  bacilli. 

Associated  with  this  high  power  of  destroy- 
ing bacteria  is  the  disadvantage  that  bromine 
affects  the  protoplasm  of  living  tissue,  arrest- 
ing its  movements. 

Professor  D.  Hayes  Agnew  confirmed  Gold- 
smith's report,  and  considered  that  no  topical 
application  had  greater  effect  than  bromine  in 
arresting  the  advanceof  hospital  gangrene. 

Their  reports  induced  the  writer  to  make 
use  of  it  in  the  surgical  wards  of  several  of  the 
United  States  Marine  Hospitals.  An  aqueous 
solution  was  made  containing  0'4  per  cent,  of 
bromine.  An  unhealthy  phagedenic  or  gan- 
grenous wound  was  washed  with  warm  water 
or  peroxide-of-hydrogen  solution,  all  disorgan- 
ised tissue  was  removed  by  means  of  forceps 
and  scissors,  care  being  taken  not  to  injure  the 
granulations,  and  then  the  surface  vof  the 
wound  was  irrigated  with  the  bromine  solu- 
tion or,  if  the  gangrene  was  extensive,  the  pa- 
tient was  anaesthetised  and  pure  bromine  was 
applied,  and  a  compress  of  lint  or  absorbent 
cotton  wet  with  bromine  solution  was  placed 
on  the  wound,  covered  with  oiled  silk  and  re- 
tained in  place  by  a  bandage.  This  dressing 
was  to  be  changed  every  twelve  or  twenty-four 
hours,  and  in  from  two  to  four  days  the  granu- 
lation surface  would  be  clean.  'Then  the  use 
of  the  bromine  solution  should  be  replaced 
by  that, of  simple  hot-water  compresses,  the 
water  being  sterilised  or  containing  1  per  cent, 
of  sodium  chloride  or  5  per  cent,  of  boric 
acid. 

In  cancer  of  the  uterus  bromine  is  a  very  use- 
ful application,  because  of  its  deodorizing  as 
well  as  antiseptic  properties. 
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Potter  has  stated  that  bromine  vapour  is  of 
value  in  the  treatment  of  nasal  catarrh. 

The  indications  for  the  use  of  bromine  in 
surg&ry  are  infected  wounds  having  foul  odours 
in  whieh  some  diifusible  antiseptio  is  required. 

[Bromine  is  a  violent  corrosive  poison,  but 
fortunately  one  not  likely  to  be  swallovred  in 
its  pure  state.  In  cases  of  its  ingestion  into 
the  stomach,  either  pure  or  in  such  a  strong 
solution  as  to  be  caustic,  the  bicarbonate  or 
carbonate  of  sodium  or  potassium  should  be 
administered,  and  afterwards  white  of  egg, 
starch,  or  gelatin.  A  commoner  form  of  bro- 
mine poisoning  is  due  to  the  inhalation  of  its 
fumes,  causing  great  irritation  of  the  air-pas- 
sages, with  a  sense  of  suffocation.  In  such 
cases,  if  treatment  can  be  brought  to  bear 
promptly  enough,  while  yet  some  of  the  bro- 
mine fumes  may  linger  in  the  respiratory  pas- 
sages, further  damage  may  in  a  measure  be 
prevented  by  resorting  to  the  cautious  inhala- 
tion of  ammonia ;  but  at  a  later  stage  this  pro- 
cedure would  do  harm  instead  of  good,  and 
the  inhalation  of  steam  should  be  substituted 
for  it.] — Samuel  T.  Armstrong. 

BUOMOFOUM,  CHBrz,  is  an  oily,  sweet, 
colourless  liquid,  with  an  ethereal  odour  and  a 
specific  gravity  two  and  a  half  times  as  great 
as  that  of  water.  It  is  made  by  the  action  of 
bromine  on  alcohol  in  the  presence  of  an  alkali. 
It  is  quite  soluble  in  ether  and  in  alcohol,  but  on 
account  of  its  oily  nature  does  not  readily  mix 
with  water.  Nunnely  and  Sohuohard  called  at- 
tention to  bromoform  as  a  possible  ansesthetio 
in  1849,  and  Rabuteau  brought  it  forward  as  a 
new  antesthetio  in  1869  (Fischer). 

Bromoform  is  capable  of  relieving  nervous- 
ness like  the  other  bromides.  Its  effect  in  small 
doses  is  stimulating  and  soothing ;  in  larger 
ones  it  diminishes  or  abolishes  the  functional 
activity  of  the  reflex  centres  and  produces 
sleep  and  insensibility  to  pain.  In  toxic  doses 
it  causes  collapse,  from  which  death  may  re- 
sult, apparently  from  cardiac  and  respiratory 
paralysis. 

Bromoform  is  believed  to  be  a  more  danger- 
ous anmsthetic  than  ether  or  chloroform,  and 
it  is  probable  that  it  will  never  be  extensively 
used  for  this  purpose.  It  was  in  the  treatment 
of  whooping-cough  that  Stepp  first  called  at- 
tention, in  1889,  to  this  drug  as  a  valuable 
therapeutic  agent.  He  reported  a  hundred 
cases  of  moderate  severity  in  which  the  remedy 
acted  without  a  failure  in  shortening  the  dura- 
tion and  lessening  the  violence  of  the  disease. 
"Whooping-cough  under  this  treatment  ran  a 
course  of  from  two  to  four  weeks,  but  the  par- 
oxysms began  to  ameliorate  and  became  less 
frequent  after  two  or  three  days'  treatment. 
Lowenthal  reported  a  hundred  cases  treated  in 
Senator's  clinic  in  Berlin,  with  excellent  re- 
sults. The  good  effects  of  the  remedy  were 
observed  within  two  or  three  days  after  the 
first  dose.  Dr.  Louis  Fischer,  of  New  York, 
has  treated  fifty-one  cases  of  whooping-cough 
with  bromoform  and  obtained  most  gratifying 
results.  Schippers  has  employed  bromoform 
in  two  hundred  and  fifty  cases  of  whooping- 
cough,  and  concludes  that  in  therapeutic  doses 


it  is  a  harmless  agent,  diminishing  the  number 
and  severity  of  the  paroxysms,  shortening  the 
duration  of  the  attack,  and  preventing  vomit- 
ing and  nasal  haemorrhage.  Dr.  Fischer  and 
others  think  bromoform  favourably  modifies  tlie 
complications  of  whooping-cough.  Cassel  and 
Ullman  have  found  that  the  remedy  under 
consideration  diminishes  the  number  and  se- 
verity of  the  paroxysms,  but  does  not  shorten 
the  duration  of  the  disease.  Dr.  H.  B.  Carpen- 
ter, of  Philadelphia,  reports  cases  of  whooping- 
cough  treated  with  bromoform,  with  good 
results  in  some  and  no  effects  in  others.  We 
may  conclude  that,  while  the  use  of  this  new 
claimant  for  favour  in  the  treatment  of  whoop- 
ing-cough is  not  invariably  attended  with 
decided  benefit,  it  is  probably  the  most  efBcient 
and  reliable  agent  which  we  have  at  present. 

Bromoform  has  been  used  in  such  spasmodic 
affections  as  asthma,  singultus,  and  laryngis- 
mus stridulus,  but  not  with  very  pronounced 
or  invariable  success.  Bartholow  recommends 
the  subcutaneous  injection  of  5  minims  to 
abort  an  attack  of  asthma.  The  same  author 
reports  good  effects  from  bromoform  in  head- 
ache and  vertigo  from  reflex  causes,  and  espe- 
cially in  the  neurasthenic,  and  says :  "  In 
certain  cases  of  intestinal  catarrh  with  reflex 
vertigo  and  occipital  headache  it  has  appar- 
ently done  much  good.  It  remains  to  be  seen 
whether  bromoform  will  take  the  place  of  any 
of  the  other  bromides  of  an  alkaline  base.  So 
far  1  have  found  it  a  very  uncertain  remedy  in 
reflex  headache;  sometimes  it  succeeds,  but 
more  frequently  it  fails." 

Dose  and  Administration. — To  a  child  a 
year  old  from  1  to  3  minims  may  be  given 
thrice  daily ;  to  one  from  two  to  four  years 
old  from  3  to  6  minims ;  to  adults  from  10  to 
15  minims.  The  dose  for  an  adult  may  be 
gradually  increased  to  twice  or  three  times  the 
size  here  given  and  no  unpleasant  effects  will 
result.  'To  children  it  is  conveniently  admin- 
istered in  a  spoonful  of  water,  but,  as  the 
medicine  sinks  to  the  bottom  of  the  spoon, 
care  must  be  exercised  that  it  is  certainly 
swallowed.  Syrup  of  acacia  or  an  alcoholic 
solution  may  be  employed  as  a  vehicle  for 
bromoform.  To  those  who  dislike  the  odour  it 
may  be  administered  in  capsules.  Bromoform 
should  be  kept  in  a  dark  place,  enclosed  in  a 
dark  and  well-closed  bottle,  as  U  changes 
readily  on  exposure  to  sunlight.  Only  two  or 
three  doses  should  be  mixed  at  a  time.  When 
the  medicine  presents  any  colour,  free  bromine 
has  formed,  and  it  should  be  discarded. 

Jeremiah  T.  Bskridse. 

BROMOL,  or  tribromphenol,  CoHaBrsOH, 
obtained  by  the  action  of  bromine  on  phenol 
in  aqueous  solution,  occurs  in  silky  crystals  in- 
soluble in  water,  but  readilv  soluble  in  alcohol, 
ether,  chloroform,  glycerin,  or  oils.  It  has  a 
sweetish,  astringent  taste  and  a  peculiar  but 
not  disagreeable  odour.  Applied  in  substance 
to  the  unbroken  skin,  it  has  no  effect,  but  on 
mucous  surfaces  and  denuded  parts  it  acts  as  a 
mild  caustic.  It  has  been  used  as  an  antisep- 
tic application  to  wounds  and  ulcers  and  to  the 
throat,  etc.,  in  cases  of  diphtheria.    For  these 
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purposes  it  may  be  made  into  an  ointment  with 
vaseline  (1  drachm  to  1  oz.)  or  dissolved  in 
oil  or  glycerin  in  the  1  to  30.  It  has  been 
recommended  by  Dr.  Rademacher,  of  Louis- 
ville, as  an  internal  antiseptic  in  typhoid  fever 
and  cholera  infantum,  and  has  been  used  in 
pulmonary  abscess,  in  doses  of  -J  of  a  grain 
once  or  twice  daily  for  adults  and  proportion- 
ately smaller  dosesffor  children.  It  is  best  ad- 
ministered in  capsules.  According  to  Dr. 
Cerna,  bromol  has  recently  been  recommended 
for  the  expulsion  of  tapeworm,  especially  the 
Tcenia  mediocanellata  and  Bothriocephalus 
latus. 

BBOXrSNIKA.  —  The  Vaccinium  Vitis 
idma  (see  under  Vaccinium). 

BRTJCIKTE  is  an  alkaloid  obtained  from 
Strychnos  ]S/ux  vomica.  It  has  the  same 
medicinal  properties  as  strychnine,  but  in  a 
lesser  degree. 

BRYONIA. — A  genus  of  cuourbitaceous 
plants.  The  bryonia  of  the  U.  S.  Ph.  is  the 
root  of  Bryonia  alba  and  that  of  Bryonia 
dioiea.  Bryony  is  purgative  and  diuretic. 
It  has  been  recommended  in  the  treatment 
of  whooping-cough,  in  various  inflammations, 
especially  those  of  the  serous  membranes,  in 
rheumatism,  and,  especially  Bryonia  alba,  as  a 
haemostatic  in  hmmoptysis,  hmmatoma,  and 
post-partum  hcemorrhage.  Bryony  contains 
an  alkaloid,  bryonine,  and  a  glucoside,  brein. 
It  is  to  brein  that  the  haemostatic  properties  of 
the  plant  are  attributed.  The  powdered  root 
may  be  given  in  daily  amounts  of  from  8  to  75 
grains.  The  dose  of  the  tincture,  tinctura 
bryonies  CD.  S.  Ph.),  is  from  1  to  2  teaspoonf uls. 

B0CHU  (U.  S.  Ph.),  buchu  folia  (Br.  Ph.), 
consists  of  the  leaves  of  Barosma  betulina  and 
Barosma  crenulata,  shrubs  of  southern  Africa. 
Taken  by  the  mouth,  buchu  by  virtue  of  its 
taste  acts  moderately  as  a  bitter,  improving 
appetite  and  digestion  and  often  producing 
a  feeling  of  warmth  in  the  stomach.  These 
results,  however,  follow  only  the  smaller  and 
therapeutic  doses;  larger  doses  are  produc- 
tive of  gastric  and  intestinal  irritation,  as  is 
shown  by  nausea,  vomiting,  and  diarrhoea.  Ab- 
sorbed into  the  blood,  buchu  is  eliminated 
slightly  by  the  skin  and  the  bronchial  mucous 
membrane  (in  fact,  by  the  mucous  membranes 
generally),  but  principally  by  the  kidneys,  its 
presence  in  the  urine  being  made  manifest  by 
imparting  to  that  fluid  its  peculiar  aromatic 
odour.  In  passing  through  the  kidney  it  exerts 
upon  that  organ  a  stimulant  eileot,  for,  though 
its  diuretic  action  is  but  slight,  yet  to  some  ex- 
tent it  increases  both  the  fluids  and  solids  of  the 
urine.  Its  prolonged  use  or  its  use  in  exces- 
sive doses  is  believed  to  be  the  cause  of  renal 
irritation  and  inflammation  at  times. 

Passing  from  the  body  in  the  urine,  it  pro- 
duces on  the  mucous  membrane  of  the  urinary 
tract  those  effects  for  which  it  is  mainly  em- 
ployed in  medicine.  These  effects  are  purely 
local  and  may  be  described  as  stimulant,  tonic, 
and  slightly  astringent.  In  thus  stimulating 
the  urinary  mucous  membrane  its  action  is 
similar  to  that  of  turpentine,  though  much 


milder  and  more  soothing.  From  this,  then, 
it  will  be  seen  that  buchu,  though  indicated  in 
the  relaxed  and  atonic  condition  associated 
with  a  subacute  or  a  chronic  inflammation  of 
the  urinary  tract,  is  as  distinctly  contra-indi- 
cated if  that  inflammation  is  acute. 

As  has  been  said,  the  main  use  of  buchu  is 
in  subacute  and  chronic  catarrhs  of  the  urin- 
ary mucous  membranes,  pyelitis,  cystitis,  and 
urethritis,  and  in  such  cases  it  is  often  of  the 
greatest  service. 

In  chronic  vesical  irritation,  too,  it  is  of 
great  value,  and  in  that  condition  of  vesical 
irritation  due  to  highly  concentrated  and  acid 
urine  its  employment,  either  alone  or,  better  yet, 
combined  with  sweet  spirit  of  nitre  and  with 
acetate  or  citrate  of  potassium,  will  be  produc- 
tive of  much  benefit. 

Though  slightly  diuretic  and  at  times  used 
in  the  treatment  of  dropsies,  buchu  for  this 
purpose  is  inferior  to  other  drugs  and  is  not  to 
be  recommended. 

The  fluid  extract,  extractum  buchu  fluidum 
(U.  S.  Ph.),  is  made  by  macerating  and  perco- 
lating the  powdered  leaves  with  alcohol  and 
diluting  with  alcohol  to  the  required  standard. 
The  dose  is  from  30  to  60  drops.  In  administer- 
ing buchu  the.  fluid  extract  is  to  be  employed 
in  preference  to  the  powdered  leaves  or  the 
infusion,  and  may  be  given  three  or  four  times 
a  day  largely  diluted  with  water.  The  infusion, 
infusum  buchu  (Br.  Ph.),  made  with  1  oz.  of 
the  leaves  to  1  pint  of  boiling  distilled  water, 
is  much  used  in  doses  of  from  1  to  2  table- 
spoonfuls.  The  tincture,  tinctura  buchu  (Br. 
Ph.),  is  made  with  2-J^  oz.  of  buchu  to  1  pint  of 
proof  spirit.  The  dose  is  from  1  to  2  teaspoon- 
fuls. 

The  powdered  leaves  are  themselves  occa- 
sionally given  in  doses  of  from  20  to  30  grains. 
Henry  A.  Geiffin. 

BUCKTHORN. —See  Rhamnus. 

BtTENA. — See  Cascaeilla. 

BURDOCK.— See  Lappa. 

BUTTERNUT.— See  Juglans. 

BUTYL-CHLORAL  HYDRATE,  cro- 
ton-chloral  hydrate,  C4H6CISO,  HjO,  is  formed 
by  the  action  of  chlorine  gas  on  ethyl  aldehyde. 
It  occurs  in  white  crystals  having  a  flavour 
resembling  that  of  melons.  It  is  not  official. 
Its  physiological  and  toxicological  actions  are 
similar  to  those  of  chloral  hydrate,  but  as  a 
hypnotic  it  is  less  reliable.  It  has  in  addition, 
however,  the  singular  property  of  causing 
anaesthesia  of  the  head  and  face,  and  to  this 
action  is  mainly  due  its  use  in  medicine.  In 
facial  neuralgia  the  drug  is  often  of  great 
service,  sometimes  in  so  small  a  dose. as  2 
grains,  though  generally  more  is  required.  In 
other  conditions  it  is  far  less  serviceable,  though 
some  have  thought  it  beneficial  in  sciatica, 
dysmenorrhcea,  and  cough. 

It  may  be  given  in  doses  of  from  2  to  15  or 
even  20  grains,  but  it  is  better  to  administer  it 
in  doses  of  from  3  to  5  grains  and  repeat  the 
dose  at  intervals  of  one  or  two  hours  until  15 
grains  have  been  taken.  It  is  only  slightly 
soluble  in  water,  but  may  be  given  largely 
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diluted  in  it,  dissolved  in  glycerin  and  syrup 
or  in  pill  form  with  glycerite  of  tragaoanth. 
Henry  A.  Gbiffin. 
BTJXINE.— An    alkaloid    obtained    from 
Suxus  sempervirens,  identical  witti  bebeerine. 

CAOAO-BTJTTEIl,  oleum  theobromatis 
(U.  S.  Ph.,  Br.  Ph.),  is  a  fixed  oil  expressed 
from  the  seed  of  Theobroma  Cacao  (see  Cocoa). 
It  occurs  as  a  yellowish-white  solid  which  be- 
comes white  with  age.  It  has  a  faint,  agree- 
able odour,  a  bland,  cocoa-liJie  taste,  and  a 
neutral  reaction.  It  melts  at  between  86°  and 
95°  F.  It  is  a  complex  fat,  being  a  glycerin 
combined  with  oleic,  stearic,  palmitic,  and 
several  other  fattv  acids.  'It  is  a  perfectly 
bland,  unirritating"fat.  It  was  introduced  into 
the  U.  S.  Ph.  in  1860  chiefly  because  of  its  value 
as  a  base  for  suppositories. 

It  is  rarely  used  internally  for  medicinal 
purposes,  although  it  occurs  as  the  most  valu- 
able ingredient  of  the  various  cocoa  food 
preparations.  Externally,  it  is  used  as  an 
emollient  and  protective.  [Inunction  with 
cacao-butter,  as  with  any  other  bland  fat,  ex- 
erts a  tranquillizing  and  slightly  antipyretic 
action.  Hence,  in  oases  of  fever  of  moderate 
severity,  especially  in  young  children,  the 
smearing  of  this  fat  over  the  body  serves  to 
reduce  the  temperature  and  to  allay  the  dis- 
comfort.] It  has  been  advised  by  Wood  as  a 
useful  vehicle  for  the  application  of  drugs  to 
the  nasal  passages.  It  enters  into  the  compo- 
sition of  numerous  cosmetic  ointments.  The 
following  is  an  elegant  and  bland  ointment 
useful  in  various  conditions :  Melt  together  4 
oz.  of  yellow  wax  and  28  oz.  of  cacao-butter ; 
add  1  drachm  each  of  balsam  of  Peru  and 
benzoic  acid ;  mix  and  pour  into  moulds.  Per- 
fuming oils  may  be  added  if  desired  and,  when 
the  mixture  is  almost  cool,  1  oz.  of  glycerin. 

The  most  important  use  of  cacao-butter  is 
in  making  suppositories.  Owing  to  the  fact 
that  it  melts  just  below  the  temperature  of 
the  body,  it  is  especially  adapted  to  this  use, 
and  has  now  almost  superseded  all  other  sub- 
stances for  this  purpose.  In  the  preparation  of 
suppositories,  the  medicinal  portion,  having 
previously  been  brought  to  the  proper  con- 
sistence, is  mixed  with  a  small  quantity  of 
cacao-butter  which  has  been  melted  and  cooled 
to  the  temperature  of  95°  F.  They  are  then 
mixed  thoroughly  without  applying  more 
heat,  and  poured  into  suitable  cold  moulds. 
Unless  otherwise  specified,  rectal  suppositories 
weigh  15  grains ;  pencil-shaped  urethral  sup- 
positories, 15  grains ;  and  vaginal  supposito- 
ries, 45  grains.  Cacao-butter  is  also  occasionally 
used  by  pharmacists  as  an  excipient  for  pills. 

Cacao-butter  is  frequently  adulterated  with 
tallow,  paraffin,  and  other  cheap  oils  and  fats. 
It  is  especially  important  that  it  should  be 
pure  when  used  for  suppositories.  The  melt- 
ing point  of  most  of  these  oils  is  above  the  tem- 
perature of  the  body.  If  they  enter  into  the 
composition  of  the  suppository  they  render  it 
comparatively  insoluble  and  almost  worthless. 

Rectal  medication  is  resorted  to  for  the  pur- 
pose of  producing  either  local  or  constitutional 


effects.  When  the  stomach  becomes  irritable, 
or  in  conditions  in  which  medicines  cannot  be 
introduced  into  that  organ,  rectal  medication 
becomes  very  important.  Absorption  is  in 
most  cases  slow.  The  mucous  membrane 
readily  becomes  irritated  and  cannot,  as  a  rule, 
be  relied  upon  in  long-continued  illness.  In 
diseases  of  the  rectum  astringents,  antiseptics, 
and  sedatives  are  employed  for  their  local  ef- 
fect. Pelvic  pain  due  to  dysmenorrhoea,  dis- 
ease of  the  uterus  or  ovaries,  or  inflammatory 
conditions,  is  relieved  more  effectually  by 
medicine  administered  by  the  rectum  than  by 
the  stomach.  Salts  of  the  alkaloids,  especially 
morphine  and  atropine,  are  absorbed  as  readily 
as  by  the  stomach.  Mineral  salts  are  absorbed 
sparingly  and  have  a  local  effect  alone.  As 
the  secretions  of  the  rectum  are  alkaline  in 
reaction,  drugs  which  require  an  acid  for  their 
solution  are  absorbed  slowly,  but  the  addition 
of  acid  quickly  causes  irritation.  Rectal  medi- 
cation is  effected  by  means  of  injections,  oint- 
ments, and  suppositories.  The  latter  are,  as 
a  rule,  the  most  convenient.  The  following 
drugs  are  those  most  frequently  used  for  this 
purpose,  with  the  amount  which  may  be 
administered  in  each  suppository :  Opium,  mor- 
phine, extract  of  belladonna,  atropine,  strych- 
nine (dose,  the  same  as  when  administered  by 
the  stomach  or  a  little  larger) ;  tannic  acid,  2 
to  5  grains ;  lead  acetate,  2  to  4  grains ;  zinc 
sulphate,  i  to  1  grain  ;  ergotine,  2  to  5  grains ; 
iodoform,  2  to  5  grains ;  bismuth,  2  to  5  grains ; 
asafoetida  gum,  5  to  8  grains  ;  quinine,  3  to  5 
grains ;  cocaine,  J  to  J  grain  ;  balsam  of  Peru, 
1  to  3  drops  ;  carbolic  acid,  -j  to  1  drop  ;  fluid 
extract  of  hydrastis,  3  to  5  drops ;  boroglyce- 
ride,  3  to  5  drops. 

Laxative  suppositories  are  sometimes  made 
containing  aloin  and  podophyllin.  Glycerin, 
suppositories  have  a  very  active  cathartic  ef- 
fect, and  have  been  largely  used  during  recent 
years.  Their  often  repeated  use  is  likely  to 
cause  serious  irritation  of  the  raucous  mem- 
brane. They  are  made  as  follows:  Glycerin, 
900  grains ;  sodium  carbonate,  45  grains ;  ste- 
aric acid,  75  grains,  to  make  ten  suppositories. 

Vaginal  suppositories  are  of  three  times  the 
size  of  those  designed  for  rectal  use.  As 
the  vaginal  mucous  membrane  is  much  less 
sensitive  than  the  rectal,  a  greatly  increased 
amount  of  the  medicinal  agent  may  be  em- 
ployed. The  following  drugs  are  chiefly  used 
for  this  purpose :  Carbolic  acid,  2  to  3  grains ; 
bismuth,  iodoform,  boric  acid,  zinc  oxide,  zinc 
sulphate,  lead  acetate,  each  5  to  10  grains; 
fluid  extract  of  hydrastis,  boroglyceride,  each 
5  to  10  minims. 

Various  trade  preparations  designated  as 
suppositories  are  in  the  market.  Some  of  these 
are  really  capsules  and  are  fairly  reliable,  but 
others  are  made  so  hard  to  insure  their  preser- 
vation for  a  long  period  of  time  that  they  are 
insoluble  and  practically  worthless.  These 
preparations  are,  almost  without  exception,  far 
inferior  to  suppositories  freshly  made  upon  the 
physician's  prescription. 

[For  a  peculiar  use  of  cacao-butter  in  the  treat- 
ment of  persistent  muscular  spasm,  see  under 
Coca  and  Cocaine.] — Floyd  M.  Crandalu 
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CACTINE,  cadina,  is  a  proximate  princi- 
ple, supposed  to  be  an  alkaloid,  obtained  from 
the  night-blooming  cereus  {Cactus  or  Cereus 
grandiflorus).  It  seems  to  be  the  active  princi- 
ple of  the  plant,  and  Dr.  0.  M.  Myers,  of 
Rochester,  who  has  experimented  with  it, 
thinks  its  use  preferable  to  that  of  cactus. 
The  maximum  amount  to  be  given  in  twenty- 
four  hours  is  set  down  by  M.  Bocqiiil  Ion- 
Limousin  as  0-077  of  a  grain.    (See  Cekbus 

GRANDIFLORUS.) 

CACTUS  GRANDIFLORUS.— See  Ce- 
reus GRANDIFLORUS. 

CADMIUM.— Most  of  the  salts  of  this 
metal  are  white  and  have  a  disagreeable  me- 
tallic taste.  According  to  Dr.  Blake,  they  kill 
by  arresting  the  action  of  the  heart.  Accord- 
ing to  Kobert,  the  physiological  action  of  the 
cadmium  salts  does  not  effect  the  irritability 
of  a  muscle,  but  diminishes  the  total  amount 
of  work  it  is  able  to  do.  Brunton  has  found 
that  they  cause  slight  contraction  of  the  blood- 
vessels. 

The  most  exhaustive  investigations  regard- 
ing the  action  of  these  salts  are  those  made  by 
Professor  W.  Marme  in  1866  and  1867.  His  re- 
sults proved  that  the  sulphide  was  not  poison- 
ous, as  Hasselt  had  stated,  for  a  number  of 
drachms  were  administered  to  animals,  with 
their  food,  for  a  week  without  producing  any 
evil  effect.  The  insolubility  of  this  salt  in 
water,  in  dilute  acids,  in  alkalies,  and  in  oils, 
makes  its  use  as  a  pigment  free  from  danger. 

Cadmium  Poisoning. — The  compounds  of 
cadmium  that  are  soluble  in  water  and  in  di- 
lute acids  at  the  normal  temperature  of  the 
body,  or  are  convertible  into  soluble  salts,  are 
all  poisonous.  Experiments  have  been  made 
with  the  oxide,  the  oxyhydrate,  the  chloride,  the 
potassio-chloride,  the  ammonio-chloride,  all 
the  corresponding  compounds  of  bromine  and 
iodine  with  cadmium,  and  the  sulphate,  ni- 
trate, carbonate,  acetate,  tartrate,  and  lactate. 

The  local  action  of  these  poisonous  com- 
pounds always  caused  irritation,  which  was 
more  or  less  considerable  according  to  the 
quantity.  When  introduced  into  the  stomach 
in  small  doses,  these  substances  produced 
vomiting,  and  in  large  quantities  repeated 
vomiting  and  diarrhoea,  and  also  gastro-enter- 
itis,  from  the  simple  catarrhal  up  to  the  ulcer- 
ative form.  Perforation  did  not  occur,  even 
after  the  use  of  concentrated  solutions  of  the 
chloride.  Hypodermic  applications  produced, 
according  to  the  amount  and  degree  of  con- 
centration of  the  solutions,  either  simple  cir- 
cumscribed hypersemia  or  an  exudation  process 
which  sometimes  resulted  in  suppuration. 
The  rfemote  potion  of  these  compounds  pro- 
duced symptoms  similar  to  those  observed  by 
Soret  in  men  poisoned  by  inhalations  of  car- 
bonate of  cadmium ;  these  were  vertigo,  vomit- 
ing, diarrhoea,  slowness  of  the  circulation  and 
respiration,  loss  of  strength,  loss  of  conscious- 
ness, and  cramp.  The  last  symptoms  were 
sometimes  followed  in  animals  by  death.  In 
sucking  animals,  birds,  and  amphibia  the  heart's 
action  generally  outlasted  the  respiration,  al- 
though this  might  be  for  a  short  time  only. 


If  quantities  sufficiently  large  to  be  poison- 
ous without  causing  death  directly  were  in- 
jected into  the  subcutaneous  cellular  tissue  or 
the  blood-vessels,  they  excited  an  inflammatory 
irritation  of  the  mucous  membrane  of  the 
stomach  and  intestines,  and  frequently  even 
haemorrhage,  erosion,  and  ulceration.  The 
cadmium  salts,  when  injected  in  small  quanti- 
ties into  the  blood-vessels,  are  fatal :  0"46  of  a 
grain  is  sufBoient  to  kill  a  hound,  0'30  of  a 
grain  a  cat,  and  from  0-15  to  0-30  of  a  grain  a 
small  dog.  Subcutaneous  injections  of  twice 
or  three  times  these  quantities  produced  simi- 
lar results.  The  introduction  of  from  0-46  to 
0'93  of  a  grain  into  the  stomach  of  a  small  dog 
caused  death.  As  hounds,  cats,  and  pigeons 
immediately  vomited  a  part  of  the  poison,  the 
fatal  dose  remains  undetermined.  The  subse- 
quent injection  of  large  quantities  of  a  dilute 
solution  of  soda,  or  soda  water,  when  employed 
early,  completely  arrested  the  poisonous  action 
of  the  preparations  of  cadmium.  In  cases  of 
acute  poisoning  the  carbonates  of  the  alkalies 
with  white  of  egg  act  as  the  best  antidotes. 

The  continued  absorption  of  small  doses  of 
the  soluble  salts  or  oxyhydrates  of  cadmium 
caused  chronic  poisoning,  which  in  animals 
was  characterised  by  disturbed  digestion  and 
emaciation,  and  ended  in  death.  At  the  au- 
topsy, more  or  less  extensive  gastro-enteritis 
was  found,  sometimes  subpleural  ecchymosis, 
partial  congestion  of  the  lungs,  and  frequently 
fatty  degeneration  of  the  liver  and  cardiac 
muscular  tissue,  and  diffuse  inflammation  of 
the  kidneys. 

The  local  action  is  explained  by  the  influence 
of  the  cadmium  salts  upon  the  albuminates. 
The  remote  action,  or  the  absorption  of  the 
salts  essential  to  its  production,  can  be  accom- 
plished the  more  readily,  as  tlie  albumin  pre- 
cipitated is  partly  soluble  in  an  excess  of  the 
precipitating  agent,  especially  in  a  solution  of 
the  double  salt,  such  as  the  chloride  of  cadmium 
and  sodium,  and  also  in  solutions  of  the  alkaline 
chlorides.  These  albuminates  of  cadmium  dis- 
solved by  an  alkaline  chloride,  when  injected 
into  a  vein,  the  subcutaneous  areolar  tissue, 
the  peritoneal  cavity,  or  the  stomach,  produced 
symptoms  exactly  resembling  those  described 
above.  The  iodide  of  cadmium  when  absorbed 
as  such  possessed  some  slight  affinities  to  many 
tissues  of  the  body ;  it  also  coagulated  the 
albuminates.  The  chlorides  do  not,  however, 
combine  with  any  element  of  the  body.  The 
elimination  of  cadmium  begins  soon  after  its  in- 
troduction, and  takes  place,  with  interruptions, 
chiefly  if  not  exclusively  through  the  kidney. 

Dr.  &.  A.  Wheeler  has  reported  two  cases  of 
poisoning  by  cadmium  bromide  taken,  in  doses 
between  8  and  16  grains,  instead  of  ammonium 
bromide.  The  symptoms  were  similar  to  those 
produced  by  the  other  cadmium  salts.  Both 
patients  recovered.  Palmer  has  reported  a 
case  of  poisoning  b^  cadmium  chloride. 

Cadmium  bromide,  CdBr24H50,  is  a  colour- 
less, soluble  salt  made  by  digesting  the  metal 
with  bromine  in  water.  Roux  has  administered 
it  internally  in  the  treatment  of  epilepsy,  but  it 
had  no  effect  on  the  disease,  and  caused  vomit- 
ing. 
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[Cadmium  salicylate,  (C8H40HCOs)2Cd  + 
3HaO,  has  been  recommended  as  an  astringent 
and  antiseptic  in  the  treatment  of  keratitis, 
purulent  ophthalmia,  and  gonorrhma,  in  a  so- 
lution of  4  grains  to  the  ounce  for  the  eye  and 
of  5  grains  to  the  ounce  for  injection  into  the 
urethra  or  vagina.] 

Cadmium  sulphate,  CdSOi,  occurs  in  large, 
colourless,  monoclinic,  soluble  crystals  that 
have  the  composition  3CdS04  +  8H3O.  It  is  pre- 
pared by  dissolving  2  parts  of  metallic  cadmium 
and  3  parts  of  sulphuric  acid  in  10  parts  of 
water ;  the  cadmium  is  more  rapidly  dissolved 
if  it  is  first  combined  vfith  from  1  to  IJ  part  of 
nitric  acid ;  the  hydrate  is  precipitated  from  the 
nitrate  by  sodium  hydrate  and  then  dissolved 
in  sulphuric  acid.  Combined  with  the  sulphates 
of  the  alkalies  and  the  alkaline  earths,  cadmium 
sulphate  produces  double  salts. 

It  is  an  astringent  and  emetic,  and  is  said  to 
be  more  powerful  than  zinc  sulphate.  As  an 
emetic  it  may  be  given  in  doses  of  from  2  to  8 
grains.  As  an  astringent  it  has  been  used  in 
acute  and  chronic  ophthalmia,  gleet,  and  otor- 
rhoea,  and  in  ulcer  of  the  cornea.  As  a  coUyrium 
in  ophthalmia  the  strength  is  from  J  to  3  grains 
in  distilled  water.  Pronmilller  used  in  corneal 
ulcer : 

5  Cadmium  sulphate  ...  3  grains ; 
Tincture  of  opium. . . .  fiom  |  to  1  dr. ; 
Rose  water 1-j-  oz. 

Gazeau  has  asserted  that  it  is  superior  to  zinc 
sulphate  in  the  treatment  of  ilennorrhcea,  in  a 
solution  of  from  1  to  1,000  to  1  to  500,  injected 
every  two  hours.  Cadmium  sulphate  {sulfas 
cadmicus)  is  official  in  the  Fr.  Cod.,  but  none  of 
the  salts  of  cadmium  are  official  in  the  U.  S., 
Br.,  or  Ger.  Ph.,  and  none  of  them  are  much 
used.^SAMUEL  T.  Armstrong. 

C-ffiSALPINIA.— See  Bonduo. 

CAFFEINE,  or  coffeine,  caffeina  (U.  S.  Ph.. 
Br.  Ph.),  coffeinum  (Ger.  Ph.),  also  known  as 
theine,  CeHioN402  +  HjO,is"a  feebly  basic  prox- 
imate principle  obtained  from  the  dried  leaves 
of  Thea  sinensis  or  from  the  dried  seeds  of 
Coffea  arabica,  and  found  also  in  other  plants." 
It  occurs  in  "fleecy  masses  of  long,  flexible, 
white  crystals,  possessing  a  silky  lustre,  with- 
out odour,  having  a  bitter  taste,  and  permanent 
in  the  air."  It  is  "  soluble  at  15°  C.  (59°  P.)  in 
80  parts  of  water,  33  parts  of  alcohol,  555  parts 
of  ether,  or  7  parts  of  chloroform,  also  soluble 
in  9'5  parts  of  boiling  water,  and  very  soluble 
in  boiling  alcohol"  (XJ.  S.  Ph.). 

Caffeine  itself  is  comparatively  seldom  em- 
ployed in  medicine.  The  dose  is  from  \  grain 
to  5  grains,  and  the  maximum  amount  to  be 
given  in  twenty-four  hours  is  20  grains. 

Gitrated  caffeine,  caffeina  ciirata  (U.  S.  Ph.), 
caffeinm  citras  (Br.  Ph.).  is  a  "  white  powder, 
odourless,  having  a  purely  acid  taste  and  an 
acid  reaction."  The  U,  S.  preparation  is  made 
by  dissolving  50  grammes  of  citric  acid  in  100 
c.  c.  of  hot  distilled  water,  adding  50  grammes 
of  caffeine,  evaporating  to  dryness,  and  powder- 
ing finely.  The  Br.  Ph.  orders  1  oz.  each  of 
caffeine  and  citric  acid  and  3  oz.  of  distilled 
water;  the  acid  to  be  dissolved  in  the  water, 
the  solution  heated,  and  the  caffeine  stirred  in. 


This  preparation  is  the  one  most  used  in  medi- 
cine, and  is  sometimes  referred  to  as  "  citrate 
of  caffeine,"  though  strictly  speaking  this  is 
incorrect,  since  it  i_s  merely  a  mixture  and  not 
a  salt.     The  dose  is  from  1  to  5  grains. 

Effervescent  citrated  caffeine,  caffeina  citrata 
effervescens  (V.  S.  Ph.),  is  made  by  triturating 
together  10  parts  each  of  caffeine  and  citric 
acid,  330  of  sodium  bicarbonate,  300  of  tartaric 
acid,  and  350  of  sugar,  making  the  powder  into 
a  paste  with  enough  alcohol  to  make  1,000  parts, 
passing  the  paste  through  a  No.  6  sieve,  drying 
it,  and  reducing  it  to  a  coarse  powder.  It  must 
be  kept  in  well-stoppered  bottles.  The  dose  is 
from  1  to  3  drachms. 

Certain  unofficial  salts  of  caffeine  are  em- 
ployed in  medicine.  The  most  important  are 
the  hydrobromide,  the  sodio-salicylate,  and  the 
sodio-benzoate.  The  two  last  have  the  advan- 
tage of  being  sufficiently  soluble  and  non-irri- 
tating to  be  administered  hypodermically. 
For  hypodermic  injection,  Tanret  reconii- 
mends  the  following  solution:  Salicylate  of 
sodium,  31  parts  ;  caffeine,  40  parts  ;  distilled 
water,  60  parts.  Huchard  uses  benzoate  of  so- 
dium, 45  grains  ;  caffeine,  30  grains  ;  distilled 
water,  1|  drachm. 

The  physiological  action  of  caffeine  and  its 
salts  is  a  decided  one,  especially  upon  the 
nervous  system,  the  circulation,  and  the  kid- 
neys. Upon  the  brain,  caffeine,  in  therapeutic 
doses,  exerts  a  stimulant  power,  producing 
wakefulness,  greater  capacity  for  work,  and 
increased  activity  of  thought.  Increased  reflex 
excitability,  too,  follows  its  adnjinistration, 
from  stimulation  of  the  spinal  centres,  and 
tremors  may  be  observed. 

The  heart's  action  is  very  much  strength- 
ened by  the  therapeutic  administration  of  caf- 
feine. At  first  it  is  slowed,  but  afterwards  it 
becomes  more  rapid  and  at  times  irregular. 
The  cause  of  these  phenomena  is  not  deter- 
mined; some  think  them  due  to  a  direct  ac- 
tion on  the  heart  muscle,  while  others  ascribe 
them  to  nerve  stimulation.  The  general  blood- 
pressure  is  increased,  probably  on  account  of 
the  increase  in  cardiac  force  only.  The  effect 
of  caffeine  upon  the  circulation  is  comparable 
to  that  of  digitalis,  but  it  comes  on  more 
quickly  and  disappears  more  rapidly  than  that 
of  digitalis. 

Caffeine  is  a  true  diuretic,  increasing  both 
the  solids  and  the  liquid  of  the  urine,  and  by  a 
direct  action  upon  the  renal  epithelium. 
_  Caffeine,  when  given  in  therapeutic  amount, 
IS  not  eliminated  from  the  body,  but  is  com- 
pletely destroyed.  Upon  the  body  generally 
it  appears  to  act  in  preventing  tissue  waste. 

Though  poisoning  from  this  drug  is  rare, 
yet  cases  have  been  reported.  The  usual  symp- 
toms are  dizziness,  irritability,  tremors,  and 
constant  motion,  great  increase  of  the  amount 
of  urine  passed,  circulatory  excitement  with 
rapid  pulse,  and,  in  some  cases,  collapse.  The 
mind  IS  almost  invariably  clear.  The  treatment 
of  this  condition  is  symptomatic,  and  sedatives 
and  stimulants  must  be  administered  according 
to  the  necessities  of  the  case.  If  the  patient 
is  seen  sufficiently  early  the  stomach  is  to  be 
emptied.    A  disagreeable  result  of  the  thera- 
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peutio  use  of  caffeine  is  seen  occasionally  in  the 
production  of  insomnia  and  restlessness. 

The  action  of  caffeine  upon  the  circulation 
and  the  liidneys  makes  it  a  drug  of  the  greatest 
value  in  the  treatment  of  dropsy,  whether  of 
cardiac  or  of  renal  origin.  In  these  conditions 
it  has  its  most  important  applications,  and 
should  be  administered  three  or  four  times  a 
day.  As  a  diuretic  it  is  generally  very  relia- 
ble in  increasing  the  amount  of  urine,  and  in 
chronic  nephritis,  especially  with  a  weak  or  a 
failing  circulation,  it  may  be  used  freely.  In 
acute  inflammation  of  the  kidney  it  is,  how- 
ever, usually  contra-indicated. 

In  organic  disease  of  the  heart  caffeine  may 
be  used  to  fulfil  the  same  purpose  as  digitalis, 
and  though  its  action  is  both  more  rapid  and 
more  evanescent,  yet  as  a  substitute  for  digi- 
talis it  is  often  excellent,  and  it  has  the  great 
advantages  of  being  more  decidedly  diuretic, 
less  irritating  to  the  stomach,  and  possessed  of 
no  cumulative  action. 

[Dr.  B.  Markham  Skerritt  (Practitioner, 
Apr.,  1895,  p.  318)  regards  caffeine  as  an  anti- 
spasmodic of  considerable  value  and  as  the 
best  remedy  we  have  for  the  paroxysms  of 
spasmodic  asthma.  Ordinarily,  Dr.  Skerritt 
orders  5  grains  of  citrated  caffeine  to  be  taken 
every  four  hours  until  the  bronchial  spasm  is 
relieved.  He  thinks  the  drug  is  more  likely  to 
prove  effectual  in  adults  than  in  children,  and 
most  of  all  in  adults  whose  attacks  come  on 
early  in  the  morning.  From  5  to  10  grains 
taken  at  bedtime,  he  says,  will  often  suiSce  to 
avert  the  paroxysm  in  such  cases.] 

In  headache,  the  result  of  nervous  exhaus- 
tion, and  in  migraine,  the  administration  of 
caffeine  is  of  great  service.  It  may  be  given 
in  small  doses  and  repeated  at  frequent  inter- 
vals until  effective.  The  caffeina  citrata  ef- 
fervescens  is  especially  agreeable  for  these 
conditions,  and  should  be  given  in  a  small 
amount  of  cold  water.  Combinations  of  caffeine 
with  antipyrine,  too,  are  often  most  serviceable 
in  nervous  headache  and  in  migraine,  as  is  the 
popular  remedy  tea,  by  virtue  of  the  caffeine 
it  contains.  Combined  with  a  bromide,  caf- 
feine acts  well  in  such  cases,  a  circumstance 
which  explains  the  popularity  of  certain  pro- 
prietary preparations. 

Caffeine  will  at  times  diminish  the  pain  of 
neuralgia,  but  is  scarcely  to  be  depended  on 
for  this  purpose.  Its  use  in  opium  poisoning, 
as  a  stimulant  to  nerve  activity,  is  of  the  ut- 
most value,  and  there  seems  to  be  some  advan- 
tage in  givmg  the  drug  in  the  form  of  strong 
black  coffee.     (See  Coffee.) 

That  caffeine  will  stimulate  an  exhausted 
and  overworked  brain  and  nervous  system  to 
renewed  efforts  is  undoubtedly  true,  but  in  so 
doing  it  makes  the  subsequent  exhaustion  the 
greater.  For  mental  and  bodily  fatigue,  then, 
caffeine  is  in  ViO  way  a  substitute  for  rest,  and 
should  not  be  used  save  for  the  briefest  periods 
and  in  the  greatest  necessities. 

Henry  A.  Geiffin. 

CAHINCA,  CAINCA.  the  root-bark  of  the 
Brazilian  plant  Chiococca  racemosa,  a  violent 
emeto-cathartic,  was  formerly  in  repute  as  a 


remedy  for  dropsy,  but  is  now  little  used. 
Cahincic  acid,  or  cahincin,  which  is  one  of  its 
constituents,  has  been  given  in  doses  of  from 
IJ  to  2i  grains  twice  a  day. 

CAJEPXJT,  CAJXTPTJT.— Oil  of  cajuput, 
oleum  cajuputi  (IT.  S.  Ph.,  Br.  Ph.),  is  a  vola- 
tile oil  distilled  from  the  leaves  of  Melaleu- 
ca Leucaderbdron,  a  myrtaceous  plant.  It  is 
employed,  both  internally  and  by  topical  ap- 
plication, as  an  antispasmodic,  anodyne,  and 
stimulant  in  colic,  dysmenorrhcea,  rheumatism, 
and  neuralgia.  For  its  internal  administra- 
tion the  spiritus  cajuputi  of  the  Br.  Ph.,  a 
solution  of  1  il.  oz.  of  the  oil  in  49  fl.  oz.  of 
rectified  spirit,  is  convenient,  and  may  be 
given  in  doses  of  from  |  to  1  fl.  drachm.  The 
oil  is  one  of  the  ingredients  of  the  hnimentum 
crotonis  of  the  Br.  Ph. 

CALABAR  BEAN.— See  Phtsostigma. 

CAIiAMINE,  calamina  (Br.  Ph.),  or  lapis 
calaminaris,  is  a  native  zinc  carbonate  (see 
under  Zinc).  Calamine  is  also  the  name  ap- 
plied by  Thomas  to  an  alkaloid  obtained  by 
him  from  the  rhizome  of  Aeorus  Calamus, 

CAIiAMTTS  (IT.  S.  Ph.),  rhizoma  calami 
(Ger.  Ph.),  is  the  rhizome  of  sweet  flag,  Aeorus 
Calamus.  It  is  reputed  carminative,  stomachic, 
and  tonic.  A  hot  infusion  of  the  strength  of 
1  oz.  to  1  pint,  in  doses  of  a  wineglassful,  is 
often  efficient  in  flatulent  colic.  The  fluid 
extract,  extractum  calami  fluidum  (U.  S.  Ph.), 
may  be  given  in  doses  of  from  5  to  15  drops  in 
flatulence  and  atonic  dyspepsia. 

CALCAEIA  CHLORATA  (Ger.  Ph.).— 
Chlorinated  lime. 


CALCARIA    USTA  (Ger. 
lime. 


Ph.).— Burnt 


CALCIUM.— The  effects  of  the  salts  of  this 
base  seem  to  depend  greatly  upon  the  acids  and 
elements  with  which  it  combines,  and  perhaps 
upon  qualities  inherent  in  the  salts  themselves. 
The  properties,  however,  of  promoting  con- 
structive metabolism,  when  they  are  used  in 
small  doses,  and  of  destructive  metabolism  in 
large  doses,  are  common  to  them  all  in  a  greater 
or  lesser  degree.  The  oxide,  the  hydrated  ox- 
ide, the  carbonate  and  the  salts  of  the  vege- 
table acids  have  the  same  general  effects  as 
those  of  the  stronger  alkalies,  but  in  a  much 
smaller  degree.  But  small  amounts  are  ab- 
sorbed, all  excess  passing  off  through  the  in- 
testines in  which  it  may  form  troublesome 
concretions.  In  addition  to  the  salts  requiring 
more  special  notice  there  are  several  employed 
in  medicine,  such  as  the  ienzoate  and  hippurate, 
used  in  10-grain  doses  in  lithcemia  and  strumous 
affections;  the  iodate,  employed  in  solution  for 
irrigating  the  bladder  in  cystitis;  and  the 
salicylate  and  sulphocarholate,  employed  in  the 
same  manner  and  doses  as  the  corresponding 
sodium  salts.    (Cf.  Lime.) 

Calcium  bromide,  calcii  bromidum{\J.  8. 
Ph.),  CaBrj,  has  the  same  general  effects  as  the 
bromides  of  ammonium,  lithium,  potassium, 
and  sodium.  It  is  said,  however,  that  it  is 
rather  more  effectual  in  relieving  the  insomnia 
due  to  worry  and  overwork  and  the  general  ir- 
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ritable  condition  of  hysterical  women.  It  has 
been  recommended  by  Germain  See  as  a  seda- 
tive in  typhoid  fever.  Some  patients  with 
epilepsy  seem  to  be  more  benefited  by  this  salt 
than  by  the  other  bromides,  but,  as  there  are 
no  symptoms  by  which  this  particular  form  can 
be  distinguished,  it  is  well  to  begin  the  treat- 
ment with  this  salt  in  all  cases  where  the  bro- 
mides seem  indicated.  It  may  be  given  in 
doses  up  to  3  drachms,  with  a  carminative  and 
a  large  amount  of  water. 

Calcium  carbonate. — See  Chalk. 

Calcium  chloride,  CaCU,  calcii  chloridtom 
(U.  S.  Ph.,  Br.  Ph.),  is  a  highly  deliquescent  salt, 
used  in  various  pharmaceutical  and  chemical 
processes  for  the  absorption  of  moisture  from 
substances  and  from  receptacles  where  a  dry 
atmosphere  is  desired.  In  medicine  it  has  come 
into  notice  from  time  to  time  as  a  preventive  of 
suppuration  and  has  as  many  times  fallen  into 
disuse,  more  on  account  of  the  extravagant 
statements  made  in  its  behalf  than  for  any  real 
lack  of  efficiency.  There  is  not  the  slightest 
doubt  that  in  many  instances  it  will  abort 
furuncles,  but  its  most  marked  effect  is  the  re- 
lief of  the  acne  of  individuals  of  either  sex  at 
the  age  of  puberty.  Unfortunately,  it  is  impos- 
sible to  determine  in  what  classes  of  cases  of 
these  affections  it  will  be  useful,  but  in  the  doses 
appropriate  for  those  conditions,  from  -J-  to  J  of 
a  grain  three  times  daily,  it  is  entirely  harmless 
unless  its  use  is  too  protracted.  All  strumous 
cutaneous  affections,  especially  lupus,  are  often 
benefited  by  its  employment.  The  caries  and 
necrosis  of  the  same  diathesis,  rickets,  indurated 
glands,  and  tabes  mesenterica  are  also  condi- 
tions in  which  it  may  be  employed  with  some 
expectation  of  benefit.  It  is  also  reputed  to 
calcify  tubercular  deposits  and  hasten  the  cica- 
trization of  ulcerating  cavities.  In  acute  lobar 
pneumonia  it  has  been  given  in  5-  to  15-grain 
doses  every  four  hours,  but  upon  what  grounds 
it  is  difficult  to  understand.  Ovarian  and  uter- 
ine tumours  are  reported  to  have  decreased  in 
size  under  its  long-continued  use — a  result  ob- 
tained probably  by  the  calcification  of  the  arter- 
ies distributed  to  them ;  but,  as  there  is  no 
certainty  that  this  effect  will  be  limited  to  the 
vessels  of  the  morbid  growth,  it  is  not  a  very 
desirable  method  of  treatment.  In  excessive 
doses  calcium  chloride  is  a  powerful  irritant  ca- 
thartic. Soap  and  sodium  sulphate  are  the 
appropriate  antidotes.  On  account  of  its  deli- 
quescent properties  it  can  be  itsed  only  in  solu- 
tion. The  liquor  calcii  chloridi  of  the  Br.  Ph., 
which  contains  88  grs.  in  the  fl.  oz.  of  distilled 
water,  is  as  convenient  a  preparation  as  any, 
but  it  should  be  made  fresh,  as  it  is  apt  to 
undergo  changes.  The  dose  of  this  preparation 
is  from  5  to  50  drops.  In  general,  nothing 
will  be  gained  by  the  administration  of  doses 
larger  than  1  grain  three  times  daily,  and  prob- 
ably it  should  be  given  for  periods  not  longer 
than  three  weeks,  at  the  end  of  which  its  use 
should  be  intermitted  for  a  week,  as  there  is 
always  the  possibility  of  giving  rise  to  calcare- 
ous deposits  in  the  arteries,  if  it  is  used  with- 
out judgment. 

Calcii  hydras  (Br.  Ph.). — Slaked  lime  (see 
under  Calx  and  Lime). 


Calcium  glycerinopliospliate,  the  formu- 
la of  which  is  said  to  be  CaCaHTPOo,  has  re- 
cently been  recommended  in  certain  nervous 
affections.  Enough  is  not  yet  known  of  its 
action  to  warrant  any  further  statement ,  here 
concerning  it. 

Calcium,  hypophosphite,  calcii  hypophos- 
phis  (U.  S.  Ph.,  Br.  Ph.),  Ca(PHj02)2,  is  not  often 
used  by  itself.  The  syrup  of  the  hypophos- 
phites  (see  under  Phosphorus)  possesses  all  its 
properties  and  is  a  more  eligible  preparation, 
but  if  it  seems  desirable  to  use  the  salt  by 
itself,  it  may  be  given  in  10-  to  30-grain  doses. 

Calcium,  hyposulphite  or  tJiiosulphate, 
CaSaOaBHaOj,  has  the  same  general  effects  as 
the  other  hyposulphites.  It  is  used  in  doses  of 
from  10  to  20  grains,  or  from  3  to  4  fl.  drachms 
of  an  unofficial  syrup. 

Calcium  iodide,  Calj,  is  employed  in  the 
same  manner  and  the  same  doses  as  potassium 
iodide,  but  is  regarded  by  some  as  being  better 
tolerated  and  less  apt  to  disorder  the  digestion. 
It  is  sometimes  prescribed  in  the  form  of  a 
syrup.     (See  under  Iodine.) 

Calcium  phosphate,  Cas(P04)5,  calcii 
phosphas  prmcipitatus  (U.  S.  Ph.),  calcii  phos- 
phas  (Br.  Ph.),  calcium  phosphoricum  (Ger. 
Ph.),  is  obtained  principally  from  bone  ash. 
Upon  theoretical  grounds  it  has  been  awarded  a 
rather  higher  position  as  a  therapeutical  agent 
than  it  is  really  entitled  to,  but  is  yet  of  con- 
siderable value  in  the  treatment  of  conditions 
in  which  there  is  a  deficiency  of  lime  ajid  phos- 
phorus. It  is  believed  to  promote  the  rapid 
formation  of  callus  in  fractures  and  to  hasten 
the  cure  of  scrofulotis  ulcerations,  but  it  is  in- 
ferior in  this  respect  to  the  sulphide.  It  has 
been  prescribed  in  mollities  ossium,  richets, 
and  dental  caries  in  children,  and  in  all  other 
conditions  in  which  there  would  seem  to  be  a 
lack  of  lime  salts.  Large  doses  are  not  advis- 
able, on  account  of  the  liability  to  the  formar 
tion  of  intestinal  calculi.  The  earthy  bodies 
obtained  from  bones,  after  the  organic  matters 
are  dissolved  out  by  a  caustic  alkali,  are  some- 
times known  under  the  name  of  "  physiological 
calcium  phosphate"  and  have  been  incorpo- 
rated in  bread,  a  method  which  is  not  to  be 
commended,  on  account  of  the  uncertainty  as 
to  the  amount  of  the  salt  in  a  given  quantity 
of  bread.  Its  physical  properties  render  it  a 
desirable  basis  for  powders,  and  it  is  employed 
in  various  pharmaceutical  processes.  A  six- 
per-cent.  solution  of  the  salt,  made  with  the 
aid  of  a  little  phosphoric  acid,  is  sometimes 
used  to  wash  out  tubercular  tracts  and  to  satu- 
rate gauze  that  is  to  be  used  to  pack  sinuses, 
etc.  It  may  be  given  in  10-  to  30-grain  doses. 
It  is  rarely  used  alone,  but  is  generally  com- 
bined with  lactic  acid  to  increase  its  solubility, 
the  ^  official  syrup  of  the  lactophosphate  of 
calcium,  syrupus  calcii  lactophosphatis,  in  3- 
to  4-drachm  doses,  being  the  preparation  most 
commonly  employed. 

Calcium  sulphate.— See  Plaster  of  Paris. 

Calcium  sulphide.— This  salt,  CaS,  rarely 
occurs  in  a  pure  state,  but  is  generally  com- 
bined with  calcium  sulphate  and  a  small  amount 
of  carbon,  which  impurities  should  not  exceed 
40  per  cent.    It  is  sometimes  made  use  of  as  a 


203 


CALENDULA 
CAMPHOR 


depilatory,  a  layer  of  it  being  applied  to  the  parts 
and  after  remaining  about  fifteen  minutes  being 
removed  with  a  wet  sponge  or  cloth.  An  im- 
pure solution  obtained  by  boiling  1  part  of 
sublimed  sulphur,  3  parts  of  lime,  and  10  parts 
of  water  is  employed  with  success  in  the  treat- 
ment of  scabies,  two  or  three  coats  of  it  being 
applied  to  the  well-washed  skin  and  allowed  to 
remain  until  the  water  evaporates,  thus  leaving 
a  thin  layer  of  the  salt.  At  the  end  of  three  or 
four  hours  this  is  washed  off,  and  a  cure  usually 
results.  It  is  much  more  cleanly  than  sulphur 
ointment  and  is  just  as  effectual.  Like  the 
other  sulphides,  calcium  sulphide  has  been  used 
in  baths  in  cases  of  lead  poisoning  and  of  rheu- 
matoid arthritis  when  deformities  of  the  joints 
exist,  but  is  scarcely  as  desirable  as  the  salts  of 
potassium  and  sodium,  on  account  of  its  slight 
solubility  in  water.  It  is  hardly  necessary  to 
say  that  wooden  or  porcelain  vessels  are  to  be 
employed  when  it  is  ijsed  in  this  manner. 
There  seems  to  be  little  question  that  all 
suppurative  processes  are  modified  by  It  in  a 
most  decided  manner,  ichorous  pas  being  ren- 
dered laudable  andoJscesses  hastened  to  matura- 
tion when  once  established  or  aborted  if  taken 
in  time.  Carbuncles  and  furuncles  run  a  much 
shorter  course,  and  their  proneness  to  recur  is 
overcome,  under  a  persistent  use  of  this  salt. 
The  various  forms  of  acne  and  all  suppurative 
cutaneous  disorders  are  benefited  by  it,  as  well 
as  the  abscesses  anA.  glandular  enlargements  of 
strumous  and  scrofulous  children.  Without 
entering  into  a  tedious  recital  of  the  various 
conditions  in  which  it  has  proved  of  value,  it 
is  safe  to  say  that  there  is  scarcely  any  patho- 
logical suppurative  process  in  which  it  will  not 
probably  prove  advantageous,  the  other  meas- 
ures proper  for  building  up  the  strength  not 
being  neglected.  On  the  other  hand,  if  its  use 
is  too  long  continued  an  anaemic  condition 
will  probably  result.  To  children  it  may  be 
given  in  ■^-  to  iVgrain  doses  every  two  hours 
in  cases  where  a  speedy  result  is  desired,  or  in 
J-grain  doses  three  times  a  day  in  less  acute 
conditions.  For  adults  the  dose  may  be  as 
large  as  1  grain  three  times  a  day,  but  less 
than  this  should  be  used  at  first  and  the 
quantity  gradually  increased.  Aqueous  solu- 
tions do  not  keep  well,  and  if  used  must  be 
freshly  prepared  every  day.  A  convenient 
method  for  its  administration  is  in  the  pill 
form.  A  substitute  may  be  prepared  by  roast- 
ing and  pulverizing  eggshells,  of  which  the 
dose  may  be  10  grains. — Russell  H.  Nevins. 

CALENDULA  (U.  S.  Ph.).— The  florets  of 
Calendula  officinalis,  marigold,  were  formerly 
put  to  various  medicinal  uses.    The  tincture, 
iinctura  calendulcB  (U.  S.  Ph.),  is  still  supposed 
by  some  to  have  a  beneficial  effect  when  applied 
to  bruises,  sprains,  etc. 
CALISAYA. — See  under  Cinchona. 
CAL9LACT0SE.— A  fanciful  name  for  an 
alleged  intestinal  disinfectant  said  to  consist  of 
1  part  each  of  calomel  and  bismuth  subnitrate 
and  eight  parts  of  sugar  of  milk. 
CALOMEL.— See  under  Mebcurt. 
CALOTROPIS.— The   root  of   Calotropis 
giganiea  and  Calotropis  procera,  asolepiadace- 


ous  plants,  is  reputed  tonic,  diaphoretic,  and 
"  alterative."  In  large  doses  it  is  emetic.  It 
has  been  used  in  the  most  diverse  diseases, 
such  as  leprosy,  syphilis,  epilepsy,  rheumatism, 
intermittent  fever,  hectic  fever,  and  dysentery, 
and  as  a  remedy  against  snake-bites.  The 
acrid,  milky  juice  has  been  employed  as  a 
depilatory  and  as  an  application  in  toothache 
due  to  caries.  The  dose  of  the  powder  is  from 
3  to  4  grains,  twice  a  day. 

CALTJMBA  (U.  S.  Ph.),  CALTJMB^ 
RADIX  (Br.  Ph.),  columbo,  radix  columbo 
(Ger.  Ph.),  is  the  root  of  Jateorrhiza  palmata. 
It  is  an  aromatic,  bitter  tonic.  The  dose  of  the 
powdered  root  is  from  10  to  30  grains.  The 
infusion,  infusum  calumbce  (Br.  Ph.),  may  be 
given  in  doses  of  from  1  to  3  fl.  oz.  The  dose 
of  the  tincture,  tinctura  calumbcB  (U.  S.  Ph., 
Br.  Ph.),  is  from  -J  to  3  fl.  drachms ;  that  of  the 
solid  extract,  extractum  calumbcc  (Br.  Ph.),  is 
from  3  to  10  grains ;  that  of  the  fluid  extract, 
extractum  calumbm  fluidum  (U.  S.  Ph.),  is  from 
10  to  30  drops. 

CALX.— See  Lime. 

CAMBOGrlA.— See  Gamboge. 

CAMOMILE. — See  Chamomile. 

CAMFHOID,  a  solution  of  1  part  of  solu- 
ble gun-cotton  and  30  parts  of  camphor  in  30 
parts  of  absolute  alcohol,  is  used  like  collodion. 
It  may  be  medicated  with  carbolic  acid,  iodine, 
iodoform,  or  resorcin,  each  of  which  it  dissolves 
readily. 

CAMPHOR,  CioHieO,  the  camphora  of  the 
Ph's,  is  a  concrete  volatile  oil,  or  stearoptene, 
that  has  the  characteristics  of  a  ketone,  and  is 
obtained  by  a  steam  distillation  of  the  wood  of 
Cinnamomum  (or  Laurus)  Camphora,  or  Cam- 
phora officinarum.  It  may  also  be  obtained 
synthetically  by  oxidation  from  borneol  and 
camphene.  The  camphor  laurel  is  an  evergreen 
tree  that  is  indigenous  to  China,  Japan,  and 
southeastern  Asia,  but  grows  in  many  tropical 
and  subtropical  countries.  The  branches,  root, 
and  trunk  are  chipped  and  boiled,  or  exposed 
to  steam,  and  the  camphor  volatilizes.  It  is 
then  condensed,  the  volatile  oil  is  allowed  to 
drain,  and  the  camphor  may  be  refined  by  sub- 
limation. 

There  are  many  varieties  of  camphor.  The 
camphor  used  in  pharmacy  is  the  product  of 
the  laurel  tree,  but  refined  by  repeated  sub- 
limation. It  was  introduced  into  European 
medicine  by  the  Arabians,  who  have  left  de- 
scriptions of  its  therapeutic  properties. 

If  mixed  with  a  little  alcohol,  ether,  or  chlo- 
roform, it  can  be  pulverized.  It  is  slightly 
soluble  in  water,  more  soluble  in  alcohol,  and 
freely  soluble  in  ether,  chloroform,  carbon  di- 
sulphide,  benzene,  and  fixed  and  volatile  oils. 

If  it  is  triturated  with  chloral  hydrate,  car- 
bolic acid,  resorcin,  thymol,  or  resins,  the  mix- 
ture becomes  soft  or  liquid  according  to  the 
proportion  of  the  ingredients.  For  example, 
1  part  of  camphor  and  1  of  chloral  hydrate ;  4 
parts  of  camphor,  13  of  carbolic  acid,  and  1  of 
water ;  1  part  each  of  camphor  and  thymol ;  3 
parts  of  camphor  and  3  of  menthol ;  3  parts  of 
camphor  and  8  of  salol;  3  parts  of  camphor 
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and  1  part  of  3-naphthol,  will  liquefy  if  tritu- 
rated together.  Camphor  burns  with  a  flame 
that  gives  ofE  a  great  deal  of  carbon,  and  on 
this  account  is  an  excellent  substance  with 
which  to  smoke  papers  used  to  receive  sphyg- 
mographio  tracings. 

Applied  externally,  camphor  is  a  stimulant 
and  rubefacient;  on  mucous  membranes  pro- 
longed contact  causes  pain,  tumefaction,  and 
eventual  ulceration. 

Internally,  it  acts  as  a  carminative  in  small 
doses,  and  as  an  irritant  in  large  doses,  caus- 
ing nausea  and  vomiting.  In  moderate  doses 
it  stimulates  the  circulation  in  consequence  of 
its  action  on  the  vaso-motor  centre  and  cardiac 
muscle,  a  series  of  periodic  rises  of  blood-pres- 
sure constantly  taking  place.  The  stimulation 
is  of  short  duration  and  is  not  followed  by  ex- 
haustion or  depression.  But  in  large  doses,  from 
20  to  60  grains,  camphor  exercises  a  powerful 
sedative  influence  on  the  nervous  and  vascular 
systems,  and  this  is  followed  by  ataxic  phe- 
nomena. In  animals  the  power  of  co-ordi- 
nation becomes  so  much  impaired  that  it  is 
impossible  to  rise,  the  cutaneous  vessels  are 
dilated,  respiration  is  slowed,  there  is  stupor, 
then  tremor  that  develops  into  clonic  convul- 
sions involving  all  the  muscles ;  the  convulsions 
may  be  stopped  by  chloroform.  Consciousness 
becomes  abolished,  sensation  is  impaired,  and 
the  animal  lies  on  its  side  trembling  continu- 
ously and  having  true  epileptic  convulsions  at 
intervals.  Professor  Stockman  found  that  the 
foregoing  symptoms  might  persist  for  forty- 
eight  hours,  the  heart  continuing  to  beat  regu- 
larly, the  temperature  falling,  and  death  finally 
resulting  from  paralysis  of  respiration. 

Toxic  doses  in  man  cause  giddiness,  mental 
confusion,  and  convulsions,  sometimes  with  in- 
sensibility, coma,  and  death.  There  are  faint- 
ness,  nausea,  vomiting,  and  gastro-intestinal 
inflammation.  The  heart  is  depressed,  arte- 
rial tension  is  lowered,  the  skin  is  cold,  and  the 
spinal  reflexes  are  diminished.  Where  camphor 
poisoning  has  occurred,  emetics  should  be  ad- 
ministered, caffeine  and  strychnine  should  be 
injected  hypodermically,  and  chloroform  or 
opium  be  used  to  control  the  convulsions. 

In  moderate  doses  camphor  lowers  the  ex- 
citability of  the  spinal  cord,  and  is  an  anti- 
spasmodic and  sedative,  allaying  abnormal 
nervous  excitability  by  increasing  the  inhibi- 
tory power  of  the  higher  over  the  lower  brain 
centres.  It  is  a  stimulant  expectorant ;  it 
strengthens  the  respiration  and  circulation, 
and  increases  the  arterial  tension. 

It  excites  the  brain  and  the  medulla  oblon- 
gata, producing  a  rapid  succession  of  ideas,  rest- 
lessness, agreeable  hallucinations,  and  laughing. 
It  is  a  diaphoretic  and  a  feeble  antaphrodisiac. 
In  solution  (1  to  3,500)  it  inhibits  the  growth 
of  micro-organisms. 

Camphor  is  a  diffusible  stimulant,  its  effects 
appearing  rapidly  and  quickly  disapfjearing. 
This  action  is  best  produced  by  administering 
it  in  small,  frequently  repeated  doses ;  but  if 
its  sedative  effect  is  desired  it  should  be  given 
in  larger  doses  at  longer  intervals. 

Camphor  was  formerly  used  considerably  as 
an  application  to  atonic  and  fungous  ulcers, 


and  in  hospital  or  idiopathic  ffcmgrene.  The 
powder,  an  ointment,  or  the  spirit  was  applied 
to  the  ulcer,  and  the  germicidal  properties  of 
the  drug  as  well  as  the  stimulating  effect  of 
its  local  application  were  undoubtedly  bene- 
ficial. In  recent  years  camphor  has  been  em- 
ployed in  this  way  in  conjunction  with  some 
more  powerful  antiseptic.  "  Carbolate  of  cam- 
phor," or  camphorated  carbolic  acid,  prepared 
by  triturating  13  parts  of  pure  carbolic  acid 
with  4  parts  of  camphor  and  1  part  of  water, 
has  proved  an  efficient  antiseptic  and  germi- 
cide and  a  useful  application  in  erysipelas, 
and  its  ansesthetic  effects  have  been  made  use 
of  in  endometritis  and  uterine  endotrachelitis. 
Camphorated  naphthol  is  made  by  mixing  1 
part  of  j3-naphthol  with  3  parts  of  camphor. 
It  is  a  powerful  antiseptic.  Camphorated  salol, 
made  by  combining  3  parts  of  salol  with  3  of 
camphor,  has  been  effectively  used  instead  of 
iodoform.  Salicylated  camphor,  prepared  by 
heating  together  84  parts  of  camphor  and  65 
of  salicylic  acid,  has  been  found  a  useful  ap- 
plication in  lupus  and  rodent  ulcer. 

For  sprains  and  enlarged  joints  the  topical 
application  of  camphor,  on  account  of  its  re- 
frigerating infiuence  due  to  volatilization  and 
its  stimulating  effect  on  the  capillaries,  is  quite 
useful.  Applied  as  an  ointment,  a  liniment,  or 
a  fomentation,  camphor  helps  to  resolve  swell- 
ings and  extravasations  from  bruises.  Spirit 
of  camphor  may  be  applied  to  the  skin  to  pre- 
vent bedsores. 

Trousseau  applied  camphorated  ether  to 
the  affected  regions  in  certain  cerebral  affec- 
tions and  in  peritotiitis  for  its  refrigerant  ef- 
fect. 

In  mastitis  and  galactorrhcea  camphorated 
oil,  liniment,  or  cerate  is  indicated.  The  fre- 
quent application  of  the  strong  spirit  of  cam- 
phor is  recommended  for  boils.  In  pruritus 
pudendi,  pruritus  ani,  eczema,  and  intertrigo 
it  allays  the  heat,  the  tingling,  and  the  itching ; 
it  may  be  applied  in  a  powder,  mixed  with 
starch,  or  as  an  ointment.  For  vaginismus 
and  urethral,  vesical,  and  rectal  spasm  Jeannel 
recommended  the  employment  of  suppositories 
composed  of  1  part  each  of  powdered  camphor 
and  white  wax  and  35  parts  of  cacao  butter. 
For  myalgia  applications  of  the  liniment,  spirit, 
or  vinegar  of  camphor  may  be  made ;  or  the 
camphor  may  be  combined  with  equal  parts  of 
chloral  hydrate.  This  latter  combination  is 
more  useful  than  camphor  alone  in  the  treat- 
ment of  odontalgia.  Camphor  water  or  the 
spirit  of  camphor  is  very  useful  as  an  anti- 
septic mouth  wash  or  to  relieve  foulness  of  the 
breath;  a  formula  for  camphor  tooth-powder 
is  given  below. 

In  coryza  in  which  there  are  incessant  sneez- 
ing, profuse  discharge,  and  nasal  irritation, 
finely  powdered  camphor  may  be  inhaled,  or 
some  of  the  spirit  may  be  poured  on  boiling 
water  and  the  steam  inhaled  through  a  metal- 
lic or  paper  cone,  or  a  douche  of  camphor 
water  may  be  employed.  An  attack  of  coryza 
may  often  be  aborted  by  10-drop  doses  of  the 
tincture  taken  every  fifteen  minutes.  In  ady- 
namic fevers  the  stimulating  and  antiseptic 
effects  of  camphor  have  been  commended ;  it 
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may  be  administered  in  camphor  wine,  cam- 
phor spirit,  or  oil. 

In  colic,  gaslralgia,  cholera,  cholerine,  and 
hysterical  vomiting  the  rapid  stimulation  pro- 
duced by  camphor  will  be  found  useful. 

In  influenza,  bronchitis,pharyngo-laryngitis, 
pneumonia,  and  broncho-pneumonia  30  to  60 
minims  of  &  solution  of  camphor  in  sweet- 
almond  oil,  from  1  to  5  per  cent.,  increase  arte- 
rial pressure  and  expectoration,  and  improve 
the  patient's  feelings. 

The  hectic  fever,  the  sweats,  and  the  cough 
of  tuberculosis  have  been  relieved  by  15-minim 
injections  of  camphorated  oil.  After  from 
eight  to  ten  days'  use  the  oil  sometimes  caused 
headache  and  insomnia. 

As  an  antispasmodic  and  sedative,  camphor 
has  been  administered  in  restlessness,  nervous- 
ness, delirium  tremens,  insanity,  angina  pecto- 
ris, chorea,  and  migraine. 

Dewees  considered  camphor  a  certain  and 
uniform  sedative  in  dysmenorrhcea.  Lombard 
has  reported  that  it  relieved  palpitation. 

The  value  of  camphor  in  the  treatment  of 
the  various  forms  of  sexual  excitement  is  dis- 
puted. Large  doses  are  said  to  be  antaphro- 
disiac.  It  is  likely  to  be  of  more  value  when 
given  as  a  monobromate. 

Oil  of  camphor  is  the  volatile  oil  obtained  in 
the  production  of  camphor.  It  is  a  red  or  yel- 
lowish-brown liquid  that  has  the  odour  and  taste 
of  camphor.  It  is  said  to  be  more  stimulating 
than  camphor,  and  has  been  administered  in 
cholera  morbus  and  colic  in  doses  of  from  5 
to  10  drops.    It  has  also  been  applied  locally. 

Camphoric  acid  (acidum  camphoricum)  is 
formed  by  the  oxidation  of  camphor  with  nitric 
acid  by  means  of  prolonged  boiling.  It  occurs 
as  a  white  crystalline  powder,  slightly  soluble 
in  water,  having  a  faint  aromatic  odour  and  a 
somewhat  saline  and  camphor-like  taste.  It 
may  be  administered  in  aqueous  or  alcoholic 
solution  or  in  glycerin. 

Hartleib  has  stated  that  it  has  a  definite  ac- 
tion on  the  night  sweats  of  phthisis,  which  are 
arrested  or  diminished  by  doses  of  from  15  to 
30  grains  three  times  a  day.  It  acts  better  if 
the  tuberculous  process  is  not  complicated  by 
a  suppuration.  Irrigation  of  the  bladder  twice 
daily  with  a  -J-per-cent.  solution  is  said  to  have 
cured  cystitis  in  from  three  to  six  weeks. 
Given  internally,  in  doses  of  from  7  to  15  grains 
three  times  a  day,  it  has  cured  gonorrhcea. 

By  the  action  of  bromine  in  certain  propor- 
tions on  camphor  a  substitution  compound, 
monobromated  camphor,  CioHisBrO,  camphora 
monobromata  (U.  S.  Ph.),  is  obtained.  This 
substance  occurs  in  white  prismatic  needles  or 
scales  that  have  the  odour  and  taste  of  camphor ; 
they  are  permanent  in  the  air,  unaffected  by 
light,  and  neutral  in  reaction.  This  sub- 
stance is  almost  insoluble  in  water,  but  is  freely 
soluble  in  alcohol,  in  chloroform,  in  hot  ben- 
zene, in  ether,  and  in  fixed  and  volatile  oils. 
Monobromate  of  camphor  combines  the  action 
of  bromides  and  camphor ;  it  lowers  the  cir- 
culation, respiration,  and  temperature.  It  is 
used  as  a  hypnotic  and  sedative  in  conditions 
of  nervous  excitement,  especially  of  the  sexual 
centres,  in  petit  mal,  in  hysteria,  in  chorea,  and 


in  delirium  tremens.  As  it  is  comparatively 
insoluble,  it  should  be  administered  in  pills  or 
capsules.  The  dose  is  from  3  to  10  grains. 
An  unofficial  elixir  of  monobromate  of  cam- 
phor is  in  use  in  England ;  it  consists  of  20 
grains  of  monobromated  camphor  dissolved  in 
15  fl.  drachms  of  spirit  of  cinnamon  and  added 
to  20  fl.  drachms  of  red  elixir  and  5  fl.  oz.  of 
syrup.    Bach  ounce  contains  4  grains. 

Spirit  of  camphor,  spiritus  camphorm  (U.  S. 
Ph.,  Br.  Ph.),  atcool  camphoratus  (Fr.  Cod.),  is 
a  solution  of  1  part  of  camphor  in  9  parts  of 
alcohol.  The  German  spiritus  camphoratus  is 
of  the  same  strength,  but  the  1  part  of  cam- 
phor is  first  dissolved  in  7  parts  of  alcohol,  and 
then  2  parts  of  water  are  added.  The  dose  is 
from  5  to  30  minims.  A  feebler  tincture  is 
oflicial  in  Prance  as  alcool  camphoratus  debi- 
lior.  It  is  a  solution  of  1  part  of  camphor  in 
89  parts  of  alcohol.  Compound  tincture  of 
camphor,  tinctura  camphorm  composita  (Br, 
Ph.),  is  paregoric  (see  under  Opium).  The  Pr. 
Cod.  prescribes  an  ethereal  tincture,  tinctura 
cetherea  camphorata,  made  by  dissolving  1  part 
of  camphor  in  9  parts  of  ether.  It  is  applied 
externally  as  a  refrigei'ant. 

Camphorated  wine,  vinum  camphoratum 
(Ger.  Ph.),  is  a  turbid,  whitish  liquid,  made  by 
adding  1  part  of  camphor  dissolved  in  its  own 
weight  of  alcohol  to  a  mixture  of  3  parts  of 
mucilage  of  acacia  and  45  of  white  wine.  It 
should  be  shaken  before  being  dispensed. 

Camphorated  vinegar,  acetum  camphoratum 
(Pr.  Cod.),  is  composed  of  25  parts  each  of  cam- 
phor and  crystallized  acetic  acid  and  950  of 
white  vinegar.  It  is  used  as  an  external  ap- 
plication. 

Camphor  water,  aqua  camphorm.  according 
to  the  U.  S.  Ph.,  is  made  by  triturating  8 
grammes  of  camphor  with  5  c.  c.  of  alcohol 
and  5  grammes  of  precipitated  calcium  phos- 
phate and  adding  enough  distilled  water  to 
make  1,000  c.  o.  The  British  preparation  is  a 
solution  of  variable  strength  (thought  to  be  less 
than  1  to  1,000)  made  by  subjecting  1  part  of 
camphor  in  a  bag  to  the  action  of  256  parts  of 
distilled  water.  The  dose  of  the  U.  S.  prepa- 
ration is  from  a  teaspoonf ul  to  two  tablespoon- 
fuls. 

The  camphor  liniment,  Unimentum  cam- 
phorm, of  the  U.  S.  Ph.  is  a  solution  of  1  part 
(by  weight)  of  camphor  in  4  parts  of  cotton- 
seed oil ;  that  of  the  Br.  Ph.  is  a  solution  of  1 
part  of  camphor  in  4  fl.  parts  of  olive  oil.  The 
oleum  camphoratum  of  the  Ger.  Ph.  is  a  filtered 
solution  of  1  part  of  camphor  in  9  parts  of 
olive  oil.  The  Unimentum  camphorm  composi- 
tum  of  the  Br.  Ph.  consists  of  8-|  oz.  of  cam- 
phor, 1  fl.  drachm  of  oil  of  lavender,  5  fl.  oz. 
of  strong  solution  of  ammonia,  and  15  fl.  oz.  of 
rectified  spirit.  The  Unimentum  ammoniato- 
camphoratum  of  the  Ger.  Ph.  is  made  of  3  parts 
of  camphorated  oil  and  1  part  each  of  poppy 
oil  and  ammonia  water. 

Camphor  cerate,  ceratum  camphorm  (U.  S. 
Ph.),  is  made  of  1  part  of  camphor  liniment,  3 
parts  of  white  wax,  and  6  parts  of  lard. 

Camphor  ball,  an  unofBcial  preparation  used 
in  Great  Britain  for  chapped  skin,  is  prepared 
by  melting  together  over  a  water-bath  4  parts 


CAMPHORIC  ACID 

CANTHARIDES 


206 


of  spermaceti,  13  of  white  wax,  and  5  of  oil  of 
alpionds.  In  this  mixture  4  parts  of  flowers 
of  camphor  are  dissolved,  and  when  the  mass 
is  nearly  cold  it  is  poared  into  boxes  or  moulds. 

Camphorated  chalk  is  another  unofficial  Brit- 
ish preparation  that  is  used  as  a  dentifrice.  It 
is  made  by  mixing  in  a  mortar  1  part  of  flow- 
ers of  camphor  and  7  parts  of  precipitated 
calcium  carbonate,  to  which  a  few  drops  of 
rectified  spirit  are  added,  and  the  powder  is 
then  sifted. 

Camphor  elixir  is  an  unofficial  English  prepa- 
ration composed  of  a  mixture  of  10  drachms 
of  spirit  of  camphor,  5  drachms  of  syrup,  and 
1  drachm  of  distilled  water.  Bach  drachm 
contains  4  grains  of  camphor.  It  is  used  as  a 
carminative  and  mild  stimulant  in  doses  of 
from  J  to  1  drachm. — Samuel  T.  Armstrong. 

CAMPHORIC  ACID.— See  under  Cam- 
phor. 

CANELIiA,  canellce,  cortex  (Br.  Ph.),  is  the 
bark  of  canella  alba.  It  has  been  dismissed 
from  the  U.  S.  Ph.,  and  is  not  in  general  use 
in  the  United  States.  Bartholow,  however,  is 
Inclined  to  consider  it  of  more  value  than  is 
generally  thought,  and  gives  to  it  some  little 
consideration. 

The  therapeutic  activity  of  canella  depends 
upon  a  bitter  principle  and  a  volatile  oil.  A 
resin,  too,  is  present.  The  possession  of  these 
ingredients  places  canella  in  the  class  of 
aromatic  bitters,  with  such  drugs  as  serpentaria, 
absinthium,  oascarilla,  and  prunus  virginiana. 

The  chief  therapeutic  application  of  canella 
is  as  an  aromatic  bitter  and  stomachic  in  con- 
ditions of  digestive  atony,  especially  flatulent 
dyspepsia,  or  in  convalescence,  where  it  may 
be  of  much  service.  For  this  purpose  a  tinc- 
ture was  formerly  in  use  which  contained  1 
part  of  canella  alba  and  8  parts  of  alcohol. 
To  this  preparation  was  given  the  name  tinctura 
canellcB  albm. 

In  addition  to  the  qualities  already  de- 
scribed, Bartholow  calls  attention  to  the  value  of 
canella  in  certain  pelvic  conditions  and  refers 
to  the  experience  with  it  had  by  Dr.  Cheron, 
who  extols  it  as  a  remedy  for  the  menorrhagia 
and  metrorrhagia  of  chlorosis,  for  the  menor- 
rhagia occurring  during  pregnancy  in  weak, 
lymphatic  women,  for  the  menorrhagia  of 
cancer,  and  for  '' persistent  bleeding  after  de- 
livery, due  to  the  inefficient  involution  of  the 
uterus  in  some  weak  subjects."  The  drug  is  also 
recommended  in  congestive  dysmenorrhoea,  in 
combination  with  aloes,  if  constipation  is  pres- 
ent. 

In  spite  of  these  recommendations,  however, 
canella  remains  almost  unused  by  the  profession, 
and,  indeed,  the  little  use  it  has  is  almost  in- 
variably in  combination  with  other  drugs  and 
mainly  for  its  stomachic  value  and  for  its 
power  as  an  adjuvant  to  purgatives,  especially 
aloes. — Henry  A.  Q-riffin. 

CANN ABINE  is  an  alkaloid  extracted 
from  Cannabis  indica.  The  tannate  has  been 
used  as  a  hypnotic  in  doses  of  from  4  to  l-J 
grain. 

CANITABIS  IlfDICA,  Cannabis  saliva, 
Indian  hemp,  the  hasheesh  of  the  Arabians,  is 


the  ordinary  hemp  plant,  indigenous  to  Asia 
and  northern  Africa,  but  cultivated  in  the 
United  States  and  Europe.  That  which  comes 
from  India  is  most  active  in  its  effects,  though 
Professor  H.  C.  Wood  says  that  some  which 
was  cultivated  in  Kentucky,  where  the  warm 
summers  approach  the  torridity  of  Hindu- 
stan, yielded  an  extract  of  considerable  power. 
The  tops  with  the  flowers  are  the  parts  used, 
the  female  plants  being  selected  at  about  the 
time  of  the  ripening  of  the  seed.  Cannabis 
americana  is  the  same  plant  when  cultivated  in 
America. 

The  physiological  effects  of  the  Indian  hemp 
vary  to  a  most  extraordinary  degree.  This  is 
thought  by  some  to  be  due  to  the  fact  that 
the  different  extracts  are  of  unequal  strength, 
some  of  them  being  entirely  inert.  But  there 
is  good  reason  to  believe  that  with  the  same 
extract  decidedly  different  effects,  both  in  kind 
and  in  degree,  are  produced  upon  different  in- 
dividuals, so  that  the  practitioner,  if  he  intends 
to  use  it  at  all,  should  not  only  test  different 
extracts  until  he  finds  one  that  is  active,  and 
the  proximate  activity  of  which  he  knows,  but 
also,  in  the  treatment  of  an  indi vidua  patient, 
should  begin  with  a  moderate  dose  and  slowly 
increase  or  diminish  it  according  to  the  results 
obtained.  It  is  thought  that  during  the  trans- 
portation of  the  plant  tops  from  India  to  this 
country  their  efficacy  is  in  some  way  lost, 
probably  through  long  exposure  to  the  moist 
ocean  air.  However  this  may  be,  there  can  be 
no  doubt  that  the  extracts  made  in  England  and 
in  Europe  generally  are  superior  to  those  made 
in  this  country. 

The  first  sensations  experienced  after  having 
taken  a  moderate  dose  of  cannabis  indica  are  a 
feeling  of  exhilaration  and  general  well-being. 
If  the  dose  is  large  enough,  this  is  soon  fol- 
lowed by  a  merry  and  somewhat  boisterous 
state  of  mind,  with  expansive  ideas  and  a 
marked  increase  of  the  amour  propre.  Accord- 
ing, probably,  to  the  temperament  of  the  person, 
there  may  or  may  not  be  an  excitation  of  the 
aphrodisiac  impulse,  but,  as  has  been  noted  par- 
ticularly by  the  British  medical  officers,  there 
is  always  increased  hunger.  When  the  effect 
is  still  more  pronounced,  in  consequence  either 
of  a  larger  dose  having  been  administered  or 
of  greater  susceptibility  on  the  part  of  the  pa- 
tient, there  is,  according  to  his  temperament, 
either  an  increase  of  pseudo-maniacal  excite- 
ment, with  hallucinations,  leading  sometimes, 
among  the  Orientals,  to  the  dangerous  symp- 
tom of  "  running  amuck,"  or,  as  is  more  com- 
monly the  case  among  the  Caucasians,  to  the 
most  frightful  sensation  of  impending  disso- 
lution. This  condition  the  writer  has  seen 
accompanied  by  a  decided  cyanosis  in  one  case, 
approaching  in  intensity  that  which  occurs  dur- 
ing nitrous-oxide  anaesthesia.  The  subjective 
symptoms  undergo  also  a  rhythmic  variation, 
increasing  and  diminishing  at  short  intervals. 
The  sense  co-ordinations,  too,  are  interfered 
with,  and  the  senses  of  time  and  space  greatly 
exaggerated.  The  succession  of  ideas  during 
the  periods  of  activity  is  so  rapid  as  to  prolong, 
subjectively,  minutes  into  hours  or  days.  There 
is  also  marked  ansesthesia  of  the  sensory  nerves, 
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with  a  feeling  of  excessive  weight  in  the  limbs, 
which  is  apparently  due  to  disturbance  of  the 
muscular  sense.  The  reflexes  being  slow  or  at 
times  almost  abolished  may  partly  account  for 
the  rush  of  ideas,  the  brain  occupying  itself 
with  the  re-representation  (recollection)  of 
former  impressions.  In  addition  to  the  above- 
mentioned  symptoms  there  are  increased  car- 
diac and  respiratory  activity,  a  tendency  more 
or  less  distinct  to  greater  freedom  of  the  intes- 
tinal vermicular  motions,  and  an  undoubted 
diuretic  effect.  No  fatal  case  of  poisoning  has 
been  recorded. 

It  will  be  seen  from  the  foregoing  account 
of  its  physiological  action  that  the  range  of 
therapeutical  application  of  Indian  hemp  is 
quite  limited.  Indeed,  owing  to  the  uncer- 
tainty of  its  effects  and  the  occasional  super- 
vention of  exceedingly  distressing  if  not 
alarming  symptoms,  cannabis  indica  is  not, 
and  probably  never  will  be,  a  popular  remedy 
among  European  and  American  physicians. 

The  soothing  mental  effects  of  small  doses  are, 
however,  of  use  in  combating  the  insomnia  of 
brain  workers  or  of  those  who  are  depressed 
by  care  and  anxiety.  By  lulling  the  senses  and 
diminishing  the  sensibility  to  external  impres- 
sions, it,  in  the  happy  phrase  of  Dr.  Clenden- 
ning, *  "conciliates  sleep" — that  is,  puts  the 
patient  into  a  condition  favourable  for  sleep. 
It  is  also  of  some  use  in  neuralgic  affections, 
and  from  its  marked  effect  on  the  peripheral 
nerves  of  the  lower  extremities  would  probably 
be  especially  applicable  in  sciafe'ca ;  and  other 
peripheral  neuralgias  might  be  expected  to 
yield  to  it,  at  least  temporarily.  So  they  do, 
and  it  would  be  one  of  our  most  valuable  aids 
in  the  treatment  of  neuralgias  were  it  not  for 
the  uncertainty  of  its  action. 

Its  power  of  benumbing  the  sensory  appara- 
tus, and  so  diminishing  the  peripheral  reflexes, 
render  it  a  useful  antispasmodic  in  hay  asthma, 
epilepsy,  dys)nenorrhcea,  some  forms  of  cough, 
asthma  of  the  spasmodic  variety,  and,  above 
all,  tetanus.  It  has  been  recommended  by  some 
authors  for  the  relief  of  the  pains  of  chronic 
rheumatism,  but  has  been  superseded  by  more 
reliable  agents.  For  the  milder  uses  detailed 
above,  the  dose  of  the  extract  is  from  :J-  to  -J  a 
gi-ain,  or  from  15  to  20  minims  of  the  tincture, 
though  it  might  be  well  to  begin  with  less  in 
order  to  provide  against  any  idiosyncrasy  on 
the  part  of  the  patient.  This  dose  is  adminis- 
tered two,  three,  or  four  times  a  day ;  and  the 
safer  and  more  efficacious  method  of  its  exhibi- 
tion would  undoubtedly  be  to  give  small 
quantities  frequently. 

In  tetanus,  however,  the  dose  should  be  as 
much  as  I  a  grain  of  the  extract,  or  40  minims 
of  the  tincture,  every  two  or  three  hours.  Here, 
in  order  to  obtain  the  best  results,  it  must  be 
combined  with  other  antispasmodics — viz.,  bro- 
mides, atropine,  chloral,  opiates,  etc.  It  would 
appear  from  the  pathology,  the  clinical  history, 
and  the  accounts  of  the  treatment  of  cases  of 
this  terrible  disease,  that  a  judicious  combina^ 
tion  of  remedies  promises  far  more  than  reli- 

*  Quoted  by  Dr.  Waring.     Practical  Therapeutics, 
second  American  edition,  1871. 


ance  upon  any  one  drug,  no  matter  what  its 
published  indorsements  may  be. 

Finally,  I  would  say  that,  in  general  practice, 
there  are  but  three  indications  for  the  use  of 
cannabis  that  seem  to  me  to  merit  the  serious 
attention  of  the  physician — viz.,  insomnia  from 
overwork  or  great  depression,  characterized 
by  restlessness  and  jactitation ;  second,  con- 
stipation ;  third,  extreme  and  obstinate  ano- 
rexia. In  all  of  these,  careful  combination  with 
other  drugs  will  greatly  assist  in  its  use,  and 
enable  us  to  get  along  with  smaller  doses  than 
if  we  used  the  Indian  hemp  alone.  As  for  its 
employment  in  the  treatment  of  dropsies  and 
neuralgias,  we  may  say  that  there  are  other 
remedies  that  are  more  deserving  of  trial,  that 
are  safer,  and  that  should  first  be  tested  before 
resorting  to  this  uncertain  one.  But  it  may  be 
combined  with  the  others  in  suitable  cases,  and 
sometimes  with  profit. 

[The  extractum  cannabis  indices  of  the  U.  S. 
Ph.  and  that  of  the  Br.  Ph.,  though  made  by 
somewhat  different  processes,  do  not  seem  to 
differ  materially.  The  dose  of  the  British 
preparation  is  set  down  as  from  i  to  1  grain. 
The  tinctura  ca/nnabis  indicce  of  the  IJ.  S. 
Ph.  is  made  by  maceration  and  percolation 
from  150  grammes  of  the  powdered  cannabis 
and  enough  alcohol  to  make  1,000  c.  c. ;  the 
British  tincture  is  a  simple  solution  of  1  oz.  of 
the  extract  in  1  pint  of  rectified  spirit,  and  the 
dose  is  from  5  to  20  minims.  The  extractum 
cannabis  indicce  fluidwm  of  the  U.  S.  Ph.  is 
prepared  by  percolation,  evaporation  to  the 
consistence  of  an  extract,  and  subsequent  ad- 
dition of  alcohol,  using  1,000  grammes  of  can- 
nabis and  enough  alcohol  to  make  1,000  c.  c. 
The  dose  of  the  fluid  extract  is  from  J  to  1 
minim.] — Benjamin  F.  Westbrook. 

CANTHABIDATES.— See    under    Can- 

THAKIUIC  ACID. 

CANTHARIDES,  Spanish  flies,  are  the 
dried  bodies  of  Cantharis  vesicatoria,  a  coleop- 
terous insect  very  common  in  southern  Europe. 
They  depend  for  their  action  upon  the  presence 
of  a  white  crystalline  body,  cantharidin,  CioHm 
O4,  which  by  the  addition  of  water  is  converted 
into  cantharidinic  acid,  CisHuOe,  which  com- 
bines with  some  of  the  bases  to  form  canthar- 
idinates.  A  large  number  of  species  of 
cantharis  and  other  coleopterous  insects  are 
substituted  in  various  parts  of  the  world  for  the 
official  variety  with  perfectly  good  results,  and 
little  beyond  custom  has  prevented  their  uni- 
versal adoption  into  medicine.  Externally,  the 
effects  of  this  drug  are  rubefacient  and  vesicant, 
and  internally  irritant,  with  a  marked  predi- 
lection for  the  genito-urinary  tract,  which 
effect  is  also  observed  after  its  external  use  in 
sufficiently  large  quantity  or  for  too  long  a 
time.  The  effects  of  poisonous  doses  are  irri- 
tation and  inflammation  of  all  parts  of  the 
alimentary  canal  with  which  the  drug  comes 
in  contact,  abdominal  pain,  bloody  stools,  sali- 
vation, extreme  thirst,  disturbances  of  the  pulse 
and  respiration,  elevation  of  the  temperature 
followed  later  on  by  depression,  bloody  urine, 
strangury,  and  priapism.  After  the  ingestion 
of  smaller  but  unduly  large  doses  the  genito- 
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urinary  irritation  is  the  most  marked  symptom. 
The  smallest  fatal  dose  on  record  is  about  24 
grains.  Post-mortem  examinations  in  fatal 
cases  reveal  inflammation  of  the  entire  alimen- 
tary canal,  congestion  of  the  genito-urinary 
tract,  and  the  presence  of  cantharidin,  which,  it 
is  said,  can  be  separated  from  the  intestines 
several  months  after  death  and  interment.  The 
treatment  in  cases  of  poisoning  by  this  sub- 
stance must  be  conducted  upon  general  princi- 
ples. The  stomach  and  intestines  are  to  be  emp- 
tied by  emetics  and  cathartics,  large  amounts 
of  diluent  drinks  should  be  given,  and  the  pain 
is  to  be  relieved  with  opium  and  camphor. 

Observation  of  the  priapism  excited  by  exces- 
sive doses  has  given  cantharides  the  reputation 
of  being  a  powerful  aphrodisiac,  and  it  has  been 
repeatedly  administered  for  this  purpose  with 
criminal  intent  and  with  the  most  unfortunate 
results.  In  cases  of  impotence,  in  which  the 
loss  of  sexual  power  appears  to  be  dependent 
upon  decreased  vascularity  and  lack  of  tone  of 
the  genital  organs  small  doses,  especially  when 
combined  with  iron,  are  of  use,  but  anything 
beyond  this  is  unsafe.  Large  doses  affect  the 
kidneys  unfavourably.  As  an  abortifaoient  it 
is  of  no  value,  as  almost  lethal  doses  are  neces- 
sary for  such  a  purpose.  For  vesicating  pur- 
poses it  is  more  extensively  employed  than  any 
other  substance,  and  for  details  the  reader  is 
referred  to  the  article  on  Blisters.  All  chronic 
affections  of  the  bladder  and  urethra,  such  as 
chronic  cystitis,  gleet,  prostatorrhoia,  and  sper- 
matorrhoea, provided  there  are  no  active 
inflammatory  processes  present,  are  often 
marvellously  benefited  by  small  doses;  amenor- 
rhea, irritability  of  the  bladder  in  women  in 
which  there  is  an  escape  of  a  few  drops  of  urine 
after  micturition,  and  menorrhagia  caused  by  a 
lack  of  vascular  tone,  may  be  relieved  by  it, 
but,  unfortunately,  there  are  no  indications  to 
enable  one  to  distinguish  the  appropriate  cases. 
It  should  hardly  be  necessary  to  observe  that 
when  it  is  employed  for  any  length  of  time  the 
urine  must  be  examined  frequently  for  albu- 
min, the  presence  of  which  calls  for  the  instant 
discontinuance  of  its  employment,  and  it  is 
also  wise  to  insist  upon  the  drinking  of  large 
amounts  of  fluids,  as  this  seems  to  prevent  to 
some  extent  its  irritating  effects  upon  the  kid- 
neys. Dysuria  and  irritability  of  the  bladder  in 
old  men  are  conditions  in  which  it  is  often  used 
with  good  results,  especially  when  combined 
with  strychnine. 

The  progress  of  diabetes  insipidus  seems 
to  have  been  modified  by  the  drug  in  some 
instances,  but  not  much  dependence  can  be 
placed  on  it.  Chronic  desquamative  nephritis, 
especially  when  albuminuria  is  brought  on  by 
slight  exertion,  may  be  benefited  by  4-  or  5-drop 
doses  of  the  tincture  three  times  a  day,  pro- 
vided there  is  no  increase  in  the  albumin  in 
the  urine  during  the  administration  of  the 
drug.  There  seem  to  be  some  grounds  for  be- 
lieving that  tubercular  processes  are  somewhat 
modified  by  it,  the  theory  being  that  it  causes 
an  effusion  of  serum  at  the  diseased  points 
which  has  a  fatal  effect  upon  the  tubercle  bacilli. 
Whether  there  are  any  grounds  for  this  assump- 
tion or  not,  good  results  are  reported  to  have 


followed  hypodermic  injections  of  j^  of  a 
grain  of  potassium  cantharidinate. 

The  fissures  of  eczema  are  often  rendered  less 
painful  and  sometimes  cured  by  painting  them 
with  the  tincture,  and  a  mixture  of  1  part  of  it 
and  40  of  water  relieves  the  pain  of  small  su- 
perficial burns.  As  regards  alopecia,  nearly  all 
"  hair  tonics  "  contain  more  or  less  cantharides 
in  one  form  or  another,  but  their  virtues  are 
not  particularly  increased  by  it. 

The  powder  may  be  given  in  1-  to  3-grain 
doses,  in  pill  form,  but  the  tincture  is  the  most 
desirable  preparation  in  which  to  use  it.  The 
tinctura  cantharidis  of  the  U.  S.  Ph.  may  be 
given  in  from  3-  to  10-drop  doses,  that  of  the 
Br.  Ph.  in  double  those  quantities,  and  the 
tinctura  cantharidum  (Ger.  Ph.)  in  from  2-  to 
5-drop  doses. 

[Vinegar  of  cantharides,  acetum  cantharidis 
(Br.  Ph.),  is  made  with  1  part  of  bruised  can- 
tharides, 1  fl.  part  of  glacial  acetic  acid,  and 
10  fl.  parts  of  ordinary  acetic  acid.     It  is  used 
as  a  rubefacient.     Cantharidal  cerate,  ceratum 
cantharidis  (U.  S.  Ph.),  is  made  from  32  per 
cent,  of  cantharides  and  15  per  cent,  of  oil  of 
turpentine,  the  remainder  being  yellow  wax, 
resin,  and  lard.  The  unguentum  ca/ntharidis  of 
the  Br.  Ph.  is  much  milder,  being  made  from 
1  part  each  of  cantharides  and  yellow  wax  and 
6  fl.  parts  of  olive  oil.     The  unguentum  can- 
tharidum of  the  Ger.  Ph.  is  stronger  than  the 
IJ.  S.  preparation,  being  made  of  3  parts  of 
cantharides  and  2  of  yellow  wax.      The  oleum 
cantharidatum  of  the  Ger.  Ph.  is  of  about  the 
same  strength  as  the  U.  S.  cantharidal  cerate ; 
it  is  an  infusion  of  3  parts  of  cantharides  in  10 
of  olive  oil.     Blistering  plaster,  emplastrum 
cantharidis  (Br.  Ph.),  contains  40  per  cent,  of 
cantharides ;  the  emplastrum  cantharidum  ordi- 
narium  (Ger.  Ph.),  25  per  cent. ;  the  emplastrum 
cantharidum  perpetuum   (Ger.    Ph.),    10   per 
cent. ;  and  the  emplastrum   cantharidum  pro 
usu  veterinario  (Ger.  Ph.),  3  parts  of  cantharides, 
1  part  of  euphorbium,  and  6  parts  each   of 
colophony  and  turpentine.     The  emplastrum 
calefaciens  of  the  Br.  Ph.  contains  the  active 
principle  of  1  part  of  cantharides  in  about  24 
parts  of  the  plaster.     Cantharidal  collodion, 
coUodium  cantharidatum  (U.  S.  Ph.),  is  made 
by  exhausting  60  parts  of  cantharides  with 
chloroform,  recovering  the  chloroform  by  dis- 
tillation, evaporating  the  residue  to  15  parts, 
and  dissolving  it  in  85  parts  of  flexible  col- 
lodion.     The   collodium    vesicans  of  the  Br. 
Ph.  is  a  solution  of  1  part  of  pyroxylin  in  20 
fl.  parts  of  the  liquor  epispasticus  (Br.  Ph.), 
which  is    made    by    exhausting    5  parts    of 
powdered  cantharides  and  percolating  until 
the  product  measures  20  fl.  parts.     Blistering 
paper,  charta  epispasiica  (Br.  Ph.),  is  paper 
coated  on  one  side  with  a  plaster  into  the  com- 
position of  which  enters  the  material  extracted 
from  J  of  its  weight  of  cantharides.] 

KussELL  H.  Nevins. 

CANTHABIDIC  ACID,  C,„Hn04-l-H,0, 
seems  to  be  a  compound  of  cantharidin  and 
water.  It  forms  salts,  termed  cantharidates, 
some  of  which  have  been  employed  in  the 
treatment  of  pulmonary  tuberculosis,  on  the 
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theory  mentioned  in  the  article  on  Casthar- 
iDES.  Potassium  cantharidate  has  been  used 
especially  to  allay  the  cough  of  the  early  stage 
of  the  disease.  It  is  administered  hypodermic- 
ally,  beginning  with  0-015  of  a  grain  as  a  dose, 
and  increasing  gradually  to  twice  that  amount, 
but  not  giving  more  than  one  injection  in  the 
course  of  twenty-four  hours.  Cocaine  canthar- 
idate, prepared  by  mixing  sodium  cantharidate 
with  1  per  cent,  of  cocaine  hydrochloride,  can, 
it  is  said,  be  injected  subcutaneously  without 
giving  rise  to  the  pain  caused  by  the  similar 
employment  of  other  cantharidates.  The 
usual  dose  is  about  y^  of  a  grain,  but  much 
larger  doses  have  been  given.  The  canthari- 
dates require  to  be  used  with  great  caution, 
and  their  employment  is  contra-indicated  by 
any  irritated  state  of  the  kidneys  or  of  the  di- 
gestive tract. 

CANTHARICIIT. — The  active  principle, 
CsHsOa,  of  cantharides  (see  under  Ca^jthabidio 

ACID). 

CANTHABIS.— See  Cantharides. 

CAPSICUM  (U.  S.  Ph.),  capsici  fructus 
(Br.  Ph.),  fructus  capsici  (Ger.  Ph.). — The  dried 
ripe  fruit  of  several  varieties  of  the  genus  Cap- 
sicum, reduced  to  a  powder  constituting  Cay- 
enne or  red  pepper,  when  applied  to  the  skin  or 
a  mucous  membrane,  any  of  the  preparations  of 
this  drug  causes  a  greater  or  less  degree  of  ir- 
ritation, and  if  the  contact  is  suflSciently  pro- 
longed vesication  will  ensue.  Internally,  it 
gives  rise  to  a  sense  of  warmth  in  the  stomach 
and  stimulates  the  secretion  of  the  saliva  and 
gastric  juice,  and  thus  aids  digestion,  excites 
the  peristaltic  action  of  the  intestines,  and  is  a 
stimulant  to  the  genito-nrinary  tract.  In  ex- 
cessive doses  it  irritates  the  alimentary  canal, 
and  if  its  use  as  a  condiment  is  carried  too  far 
tolerance  is  established  and  permanent  torpor 
of  the  digestion  set  up.  It  is  a  feeble  cardiac 
stimulant  and  assists  the  action  of  diapho- 
retics. It  is  chiefly  excreted  by  the  kidneys. 
The  common  black  pepper  has  practically  the 
same  effects  as  the  red,  but  in  a  much  less- 
marked  degree.  When  a  moderate  amount  of 
counter-irritation  is  desired  one  or  another  of 
the  preparations  of  this  drug  is  very  eligible, 
as  there  is  little  probability  that  a  blister  will 
ensue.  For  this  purpose  a  capsicum  plaster 
is  the  most  elegant  and  convenient  form 
which  can  be  used.  An  equally  effectual  plas- 
ter or  paper  can  be  made  by  mixing  the 
tincture  with  gum  arable  and  painting  tissue 
paper  with  it.  This  paper,  applied  over  pain- 
ful joints  or  the  seat  of  neuralgia,  lumbago,  etc., 
will  often  relieve  the  pain,  also  that  and  the 
itching  of  chilblains.  In  this  latter  condition 
capsicum  must  not  be  used  when  the  skin  is 
broken.  What  is  known  as  a  spice  bag  forms 
a  useful  application  where  a  mild  degree  of 
counter-irritation  over  a  considerable  surface 
is  desired.  This  consists  of  3  tablespoonfuls 
each  of  ground  allspice,  cinnamon,  cloves,  and 
ginger,  and  i  pint  of  red  pepper  thoroughly 
mixed  and  put  into  a  flat  bag.  Before  using 
it  it  is  dipped  in  vinegar  or  spirit.  Lint 
soaked  in  a  strong  infusion  of  the  pods  and 
covered  with  rubber  or  oiled  silk  is  used  with  a 
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good  deal  of  success  in  relieving  the  pain  of 
rheumatism,  lumbago,  sciatica,  stiff-neck,  etc. 

For  the  restlessness  and  insomnia  of  delirium 
tremens  there  is  probably  no  remedy  which  is  so 
safe  and  so  efficient  as  capsicum.  In  such  cases 
the  initial  dose  should  be  from  30  to  30  grains 
mixed  with  honey  or  syrup  or  combined  with 
soup  or  beef  tea  and  followed  in  three  hours 
by  15  grains  more  if  the  first  dose  has  failed  to 
produce  sleep.  It  is  also  advisable  to  combine 
a  liberal  amount  with  the  food  of  these  patients 
as  soon  as  they  can  be  induced  to  take  any. 
During  the  stage  of  extreme  restlessness  which 
follows  after  the  abrupt  shutting  off  of  alcohol 
or  opium,  in  those  addicted  to  their  use,  10- 
drop  doses  of  the  tincture,  combined  with 
lemonade  if  there  is  any  resistance  to  its  use, 
every  three  or  four  hours  is  of  great  benefit,  and 
a  bromide  may  be  added  if  it  seems  desirable. 
Given  in  this  way,  capsicum  seems  to  remove  to 
some  extent  the  craving  of  dipsomaniacs  for 
alcohol.  It  also  will  "  straighten  out "  a  person 
recovering  from  a  debauch  and  is  especially  in- 
dicated in  the  dyspepsia  of  hard  drinjcers.  Aton- 
ic dyspepsia  is  sometimes  benefited  by  its  use, 
but  it  should  not  be  given  for  too  long  a  period, 
as  tolerance  is  soon  established.  Ten  grains  of 
the  powder  combined  with  an  equal  amount  of 
quinine  adds  very  materially  to  the  effect  of  the 
latter  in  the  treatment  of  intermittent  fever. 
Capsicum  may  be  used  in  flatulent  colic,  but  is 
not  so  effective  as  turpentine  or  asafcetida  as  a 
carminative.  An  infusion  of  3  drachms  in  a 
pint  of  hot  water  makes  an  admirable  gargle 
for  amygdalitis  and  the  sore  throat  of  scarlet 
fever,  except  when  the  inflammatory  processes 
are  very  active,  when  it  will  probably  do  more 
harm  than  good.  Mild  cases  of  diphtheria  are 
very  satisfactorily  treated  with  this  infusion. 
The  diluted  tincture  is  sometimes  used  as  a 
stimulating  application  to  unhealthy  ulcers  or 
suppurating  surfaces ;  5-  to  10-drop  doses  of 
the  tincture  are  useful  in  the  late  stages  of  sea- 
sickness when  the  person  begins  to  crave  food. 
Grain  doses  of  the  oleo-resin,  combined  with 
ergotin  or  erythroxylon,  three  times  daily,  have 
decided  aphrodisiac  effects.  In  the  chronic 
affections  of  the  genito-urinary  tract  where  a 
slight  stimulating  effect  is  sought  for  it  has 
been  used  with  benefit  (cf.  Cantharides). 
Haemorrhoids  are  sometimes  relieved,  both  by 
this  variety  and  by  the  common  black  pepper. 
The  tincture  has  been  used  in  cases  of  collapse, 
and  forms  an  ingredient  of  nearly  all  varie- 
ties of  cholera  and  diarrhoea  mixtures.  Com- 
mercial red  pepper  has  been  sophisticated  by  the 
addition  of  a  number  of  bodies  to  increase  its 
weight,  none  of  which  are  deleterious  except  red 
lead  and  vermilion,  which  in  a  number  of  in- 
stances have  given  rise  to  chronic  lead  and  mer- 
curial poisoning.  Incinerating  the  pepper  at  a 
low  red  heat  will  reveal  the  presence  of  a  min- 
eral adulterant,  and  the  exact  nature  of  it  can 
be  determined  by  the  application  of  the  usual 
tests  (cf.  Lead  and  Mercury).  The  tincture 
is  added  to  many  stimulating  liniments  and 
dentifrices.  The  powder  is  sometimes  incor- 
porated in  plasters  used  for  counter-irritation. 

[The  tinctura  capsici  of  the  TJ.  S.  and  Br. 
Ph's  may  be  given  in  doses  of  from  10  to  20 
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minims,  in  a  mucilaginous  vehicle ;  that  of 
the  Ger.  Ph.  in  half  those  doses.  The  dose  of 
the  extractum  capsici  fluidum  of  the  U.  S.  Ph. 
is  the  same  as  that  of  the  powder.  The  oleo- 
resin,  oleoresina  capsici  (O.  S.  Ph.),  contains 
all  the  virtues  of  capsicum,  and  may  be  given 
in  doses  of  from  i  to  1  minim.  It  is  spread 
on  resin  plaster  to  form  the  emplastrum  capsici 
of  the  XJ.  S.  Ph.,  which  is  used  as  a  rubefacient.] 
Russell  H.  Nevins. 

CARAWAY.— See  Carum. 

CABBOLIC  ACID,  acidum  carholicum, 
phenol,  phenic  acid,  phenyl  hydrate,  phenylic 
alcohol,  CbHsOH,  is  a  derivative  of  coal  tar  ob- 
tained by  fractional  distillation.  A  subsequent 
purification  results  in  a  pure  carbolic  acid, 
which  alone  is  recognised  under  the  name  car- 
bolic acid  by  the  pharmacopoeias,  the  unpurified 
form,  however,  being  ofiicial  in  the  IT.  S.  Ph. 
under  the  name  of  acidum  carholicum  crudum, 
crude  carbolic  acid.  The  pure  acid  appears  as 
"  colourless  interlaced  or  separate  needle-shaped 
crystals,  or  a  white,  crystalline  mass,  sometimes 
acquiring  a  reddish  tint ;  having  a  character- 
istic, somewhat  aromatic  odour,  and,  when 
copiously  diluted  with  water,  a  sweetish  taste, 
with  a  slightly  burning  after-taste.  Deliques- 
cent on  exposure  to  damp  air.  Soluble  at  15°  C. 
(59°  F.),  in  about  15  parts  of  water,  the  solu- 
bility varying  according  to  the  degree  of  hydra- 
tion of  the  acid  "  (U.  S.  Ph.).  It  is  also  soluble 
in  alcohol,  in  ether,  in  glycerin,  and  in  the  fixed 
and  volatile  oils.  Subjected  to  gentle  heat  it 
melts,  and  is  liquefied  also  (not  dissolved)  by 
the  addition  of  about  8  per  cent,  of  water. 
Carbolic  acid  should  be  kept  in  dark  amber- 
coloured,  well-stoppered  bottles.  The  dose  for 
internal  administration  is  from  1  to  3  grains. 

Liquefied  carbolic  acid,  acidum  carholicum 
liquefactum  (Br.  Ph.,  Ger.  Ph.),  is  carbolic  acid 
liquefied  by  the  addition  to  it  of  10  per  cent,  of 
water.  On  account  of  the  difficulties  attend- 
ing the  manipulation  of  carbolic  acid  in  the 
solid  state,  it  is  generally  liquefied  when  used 
by  the  addition  of  water  or  of  glycerin,  and  the 
term  "  liquefied  carbolic  acid  "  is  used  simply 
in  recognition  of  this  general  practice,  and  this 
form  of  the  drug  is  designed  for  convenience 
in  dispensing.  The  dose  of  it  is  from  1  to  4 
minims.  Carbolic-acid  water,  the  aqua  car- 
bolisata  of  the  Ger.  Ph.,  is  a  3-per-cent.  solu- 
tion of  this  liquefied  carbolic  acid  in  water. 

Glycerite  of  carbolic  acid,  glyeeritum  acidi 
ca/rbblici  (U.  S.  Ph.),  or  glycerine  of  carbolic 
acid,  glycerinum  acidi  carbolici  (Br.  Ph.),  is  a 
solution  of  carbolic  acid  in  glycerin.  The 
strength  of  the  former  preparation  is  1  part  in 
5,  that  of  the  latter  1  part  in  6  by  weight. 

The  ointment  of  carbolic  acid  {unguentum 
acidi  carbolici)  of  the  U.  S.  Ph.  contains  5 
parts  of  carbolic  acid  and  95  of  simple  oint- 
ment ;  that  of  the  Br.  Ph.  contains  1  part  of 
carbolic  acid,  13  parts  of  soft  paraffin,  and  6 
parts  of  hard  paraffin. 

Suppositories  of  carbolic  acid  (suppositoria 
acidi  carbolici  cum  sapone)  are  official  in  the 
Br.  Ph.  Bach  suppository  contains  1  grain  of 
the  acid. 

Crude    carbolic    acid,    acidum    carholicum 


crudum  (IT.  S.  Ph.),  also  known  as  impure  car- 
bolic acid,  consists  of  various  constituents  of 
coal  tar,  chiefly  cresol  and  phenol,  and  is  ot- 
tained  by  fractional  distillation.  It  appears  as 
"  a  nearly  colourless,  or  reddish,  or  brownish- 
red  liquid,  of  a  strongly  empyreumatic  and 
creosote-like  odour;  having  a  benumbing, 
blanching,  and  caustic  effect  upon  the  skin  or 
mucous  membrane,  and  gradually  turning 
darker  on  exposure  to  air  and  light "  (U.  S. 
Ph.).  The  sole  use  of  this  preparation  is  as  a 
disinfectant  of  such  articles  as  drains,  closets, 
floors,  and  coarse  clothing;  to  the  very  mod- 
erate disinfectant  action  of  carbolic  acid  the 
"impurities,"  cresylic  acid  (cresol)  and  xy lie 
acid,  add  their  own  very  considerable  powers 
as  disinfectants. 

The  many  valuable  qualities  possessed  by 
carbolic  acid  account  for  its  having  been  made 
an  ingredient  of  a  vast  number  of  unofficial 
preparations,  of  which  some  few  are  in  suffi- 
ciently general  use  and  of  great  enough  value 
to  make  their  presentation  here  desirable. 
Among  these  is  carbolised  oil,  oleum  carbola- 
tum  (Nat.  Form.),  a  5-per-cent.  solution  of 
carbolic  acid  in  cotton-seed  oil.  The  special 
application  of  this  preparation  is  in  genito- 
urinary surgery.  A  similar  preparation,  called 
Lund's  oil,  is  considerably  employed  in  Eng- 
land as  a  lubricating  application  for  cathe- 
ters. It  is  composed  of  1  oz.  each  of  olive  oil 
and  castor  oil  and  1  drachm  of  carbolic  acid. 
Iodised  phenol,  acidum  carholicum  iodatum 
(Nat.  Form.),  is  another  of  these  preparations. 
It  contains  20  parts  of  powdered  iodine,  76  of 
carbolic  acid,  and  4  of  glycerin.  It  is  employed 
as  a  stimulant  and  antiseptic  application.  Of 
similar  composition  is  Boulton's  solution,  liquor 
iodi  carbolatus  (Nat.  Form.).  Carbolised  gauze, 
carbasus  carholata  (Nat.  Form.),  is  one  of  these 
unofficial  though  frequently  used  preparations. 
To  make  it,  40  parts  of  coarsely  powdered  resin, 
5  of  castor  oil,  and  10  of  carbolic  acid  are  dis- 
solved in  225  of  alcohol.  In  this  a  sufficient 
quantity  of  gauze  is  soaked.  Upon  its  removal 
from  the  liquid  it  is  pressed  until  the  weight 
of  the  wet  gauze  amounts  to  170  for  every  100 
of  the  original  cloth.  The  medicated  gauze 
is  then  kept  spread  out  until  the  alcohol  is 
nearly  evaporated,  when  it  is  wrapped  in  paraf- 
fin paper  and  placed  in  air-tight  vessels.  The 
celebrated  Dobell's  solution,  liquor  sodii  bora- 
tis  compositus  (Nat.  Form.),  certainly  owes 
some  of  its  efficiency  to  carbolic  acid.  It  con- 
tains 120  grains  each  of  sodium  borate  and 
sodium  bicarbonate,  24  grains  of  crystallized 
carbolic  acid,  ^  fl.  oz.  of  glycerin,  and  enough 
water  to  make  16  fl.  oz.  It  is  much  used  as  a 
cleansing  spray  for  the  nose  and  throat. 

Though  most  of  the  pharmacopoeias  recog- 
nise only  the  pure  acid,  and  the  IJ.  S.  Ph.  de- 
scribes no  forms  between  the  pure  and  the  crude 
acid,  in  commerce  carbolic  acid  appears  in  five 
degrees  of  purity,  graded  numerically.  Of 
these,  number  one  is  the  purest  and  alone  is 
fitted  for  internal  administration,  though  both 
number  one  and  number  two  are  crystalline. 
Number  three,  number  four,  and  number  five 
are  "  impure  "  because  of  the  presence  of  other 
ingredients  of  coal  tar,  especially  cresol,  and 
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are  adapted  to  the  uses  already  described  in 
speaking  of  crude  carbolic  acid.  Of  aqueous 
solutions  of  pure  carbolic  acid  it  is  characteris- 
tic that  they  remain  colourless,  while  the  pres- 
ence of  impurities  produces  in  such  solutions  a 
brown  discoloration  upon  exposure. 

The  odour  of  carbolic  acid  is  so  characteristic 
that  it  alone  will  often  be  a  sufficiently  delicate 
test  of  the  acid's  presence.  Of  chemical  tests 
there  are  many,  but  one  of  the  greatest  delicacy 
is  offered  by  the  addition  of  bromine  water  in 
excess  to  the  fluid  to  be  tested.  Should  car- 
bolic acid  be  present  in  the  slightest  amount 
(it  is  said  that  a  solution  containing  but  1  part 
to  60,000  will  answer  to  the  test  within  twenty- 
four  hours),  there  results  a  white  flocculent 
precipitate  of  tribromphenol. 

Carbolic  acid  is  antiseptic,  disinfectant,  irri- 
tant, escharotic,  locally  an  anaesthetic,  and  de- 
structive to  all  forms  of  animal  and  vegetable 
life.  The  application  of  the  acid  in  concen- 
trated form  to  the  skin  or  mucous  membrane 
produces  at  once  a  burning  pain,  but  this  is 
soon  followed  by  numbness  and  anaesthesia, 
which  extend  some  distance  beyond  the  site  of 
application.  The  point  touched  quickly  as- 
sumes a  marked  pallor,  due  to  the  effect  of  the 
acid  in  coagulating  albumin.  If  the  applica- 
tion has  been  more  prolonged  a  white,  super- 
ficial slough  results,  which  afterwards  becomes 
brown,  and  in  the  mouth  a  dry,  hard,  and 
leathery  appearance  follows  the  swallowing  of 
the  acid.  The  prolonged  application  of  weaker 
forms  of  the  acid  produces  blanching,  wrin- 
kling, and  numbness  in  the  tissues,  and  if  too 
long  continued  may  cause  a  painless  sloughing. 
Prom  the  application  of  carbolic  acid  as  a 
surgical  dressing,  either  in  too  great  a  strength 
or  for  too  long  a  time,  there  has  more  than 
once  occurred  such  a  sloughing,  especially  in 
the  fingers  and  toes. 

Carbolic  acid  is  absorbed  by  all  mucous  sur- 
faces as  well  as  from  wounds,  and  circulates  in 
the  blood,  probably  as  an  alkaline  carbolate. 
It  is  excreted  by  all  the  emunctories,  and  espe- 
cially the  kidneys.  There  has  been  considerable 
discussion  as  to  the  exact  forms  in  which  it 
appears  in  the  urine ;  probably  they  vary  with 
the  amount  of  acid  absorbed.  It  is  thought 
sometimes  to  appear  as  oxalic  acid,  sometimes 
as  hydroquinone,  oftener  as  sulphocarbolic  and 
glycuronic  acids,  and,  after  toxic  doses,  to  some 
degree  as  unchanged  carbolic  acid.  Its  effect 
upon  the  kidney  itself  is  important,  for  it  not 
infrequently  causes  albuminuria  and  occasion- 
ally, after  the  absorption  of  large  amounts, 
total  suppression  of  urine.  It  not  uncommonly 
happens  that  the  urine  of  those  on  whom  car- 
bolic acid  is  being  used  becomes  smoky  in  ap- 
pearance, greenish,  or  even  black.  This  may 
be  apparent  when  the  urine  is  voided,  or  it 
may  appear  only  after  it  has  stood  for  some 
time.  The  exact  cause  of  the  symptom  is  un- 
known, but  it  is  to  be  regarded  as  an  early  sign 
of  poisoning  and  requires  the  cessation  of  the 
carbolic-acid  treatment.  Another  early  sign 
of  the  over-effect  of  carbolic  acid  is  afforded 
by  an  examination  of  the  urine,  for  carbolic 
acid  in  leaving  the  body  by  the  kidneys  has 
such  an  alfinity  for  the  urinary  sulphates  that 


the  demonstration  of  their  marked  diminution 
or  absence  is  an  important  sign  of  the  presence 
of  carbolic  acid.  For  this  demonstration  Son- 
nenberg's  test  is  employed.  In  it  the  urine  is 
first  acidulated  with  acetic  acid,  and  then  a 
saturated  solution  of  barium  chloride  is  added 
in  excess;  if  the  urine  is  normal  a  copious 
white  precipitate  of  barium  sulphate  will  re- 
sult, but  if  carbolic  acid  is  present  little  or  no 
precipitate  will  be  formed,  the  sulphates  being 
combined  with  the  acid  in  the  form  of  soluble 
sulphocarbolates. 

Carbolic-acid  Poisoning. — Carbolic  acid  is  a 
poison  of  great  violence  and  of  great  rapidity 
of  action,  death  sometimes  resulting  within  a 
few  minutes.  It  is  customary  to  describe  two 
forms  of  this  poisoning,  the  rapid  and  the  slow. 
The  former  is  usually  a  result  of  the  internal 
administration  of  the  acid  and  the  latter  of  ab- 
sorption from  surgical  dressings.  Occasionally, 
however,  it  has  happened  that  the  external  ap- 
plication has  given  rise  to  all  the  symptoms  of 
the  acute  form,  and  proved  fatal  within  a  very 
short  time.  Such  a  result  has  followed  the 
rubbing  of  a  solution  of  the  acid  on  the  skin 
for  scabies,  and  dangerous  symptoms  have 
been  caused  by  a  single  vaginal  injection  ;  and 
it  is  singular,  considering  the  extensive  use  of 
carbolic  acid  externally  and  its  great  rapidity 
of  absorption,  that  it  is  not  oftener  followed  by 
these  dangerous  results. 

The  rapid  or  acute  poisoning  by  carbolic 
acid,  however,  is  usually  a  result  of  its  in- 
ternal administration,  and,  though  in  one  re- 
corded case  death  followed  the  taking  of  a 
teaspoonful,  and  has  often  resulted  from  a 
tablespoonful,  on  the  other  hand  poisoning 
after  taking  1^  oz.  has  been  recovered  from. 
The  symptoms  observed  in  these  cases  are  gen- 
erally present  within  a  few  minutes  of  the  in- 
gestion ;  they  are  nausea,  loss  of  consciousness, 
pallor,  cold  sweats,  contracted  pupil,  stertor, 
and  stupor  passing  into  coma.  The  pulse  is 
usually  feeble  and  rapid,  but  is  occasionally 
very  slow.  Death  results  with  the  victim  in 
collapse.  Trismus  is  occasionally  observed, 
and  epileptoid  convulsions  have  been  noted. 
Anassthesia  and  loss  of  reflex  motion  are  some- 
times present.  If  the  patient  survives,  the 
symptoms  of  irritation  of  the  alimentary  canal 
are  present.  The  diagnosis  is  usually  easy; 
the  smell  of  the  acid  is  present,  the  appearance 
of  the  mouth  is  characteristic,  and  the  urinary 
signs  may  be  observed.  The  treatment  requires 
the  emptying  of  the  stomach,  which,  however, 
must  be  done  by  the  storaach-tube,  for,  owing 
to  the  anaesthetic  action  of  the  acid  upon  the 
gastric  nerves,  emetics  are  useless.  As  chem- 
ical antidotes  we  may  give  a  soluble  sulphate 
(usually  sodium  sulphate),  by  whose  action  an 
innocuous  sulphoearbolate  is  formed ;  or  sac- 
charate  of  calcium.  The  sacoharate  of  calcium 
thus  used  is  made  by  dissolving  16  parts  of 
sugar  in  40  of  distilled  water,  adding  5  of 
caustic  lime,  digesting  for  three  days  with  oc- 
casional agitation,  filtering,  and  evaporating 
to  dryness.  It  is  given  in  solution.  The  physio- 
logical antagonist  is  atropine. 

The  slow  or  chronic  form  of  poisoning  by 
carbolic  acid  usually  results  from  the  use  of 
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that  drug  in  surgical  dressings  and  occasion- 
ally from  its  use  by  inhalation.  It  generally 
gives  fair  and  timely  warning  of  its  approach 
by  the  smoky  discoloration  of  the  urine,  but  if 
this  is  unheeded  there  occur  feebleness,  muscu- 
lar weakness,  diminution  of  cardiac  and  respir- 
atory strength,  vertigo,  lowered  temperature, 
and  death.  The  immediate  cause  of  death  is 
respiratory  paralysis  usually,  but  occasionally 
it  is  syncope.  The  treatment  of  this  condition 
consists  in  the  removal  of  the  injurious  appli- 
cations and  the  free  administration  of  a  soluble 
sulphate. 

Carbolic  acid  is  seldom  used  for  internal  ad- 
ministration, but  there  are  some  conditions  in 
which  this  employment  of  it  is  beneficial,  where 
gastro-intestinal  sedation  is  required  or  anti- 
fermentative  action.  Thus  it  is  valuable  in 
nausea  and  vomiting  from  gastric  hypersesthe- 
sia,  and  especially  if  combined  with  bismuth. 
A  similar  combination,  too,  is  beneficial  in 
cholera  infantum  and  cholera  morbus,  as  well 
as  in  diarrhoeas  in  general,  if  associated  with 
fermentation.  Flatulent  dyspepsia  also  is  re- 
lieved by  the  administration  of  carbolic  acid. 
Some  have  thought  the  acid  good  in  intermit- 
tent fever,  but  its  value  in  such  cases  is,  to  say 
the  least,  inconstant.  Bartholow,  however, 
considers  its  use  in  combination  with  tincture 
of  iodine  valuable  for  malarial  cachexia.  The 
same  combination  has  frequently  been  used  for 
typhoid  fever  with  asserted  good  results,  and 
Charteris  has  found  the  acid  alone,  given  in 
doses  of  from  31  to  3  grains  in  keratin-coated 
pills,  beneficial  in  this  disease.  Cholera  asi- 
atica  has  been  treated  by  the  administration 
of  carbolic  acid,  but  little  success  has  resulted. 
The  giving  of  the  acid  for  an  antizymotic  effect 
in  such  infectious  diseases  as  scarlatina,  yellow 
fever,  erysipelas,  and  diphtheria  has  been  prac- 
tised, but  it  is  absurd,  for  the  drug  has  not  the 
slightest  power,  when  absorbed,  to  act  as  a  sys- 
temic antiseptic.  Hepatic  diabetes  is  another 
disease  occasionally  treated  with  carbolic  acid. 
In  giving  carbolic  acid  internally  the  usual 
method  of  administration  is  to  dissolve  the 
1-  to  3-grain  dose  in  about  1  oz.  of  sweetened 
water.  Occasionalljr  it  is  given  dissolved  in 
glycerin.  The  administration  should  not  be 
of  tener  than  once  in  two  hours,  and,  if  the  use 
is  to  be  even  slightly  prolonged,  careful  watch 
must  be  had  of  the  urine  for  the  first  intima- 
tion of  renal  irritation  or  of  poisoning. 

The  treatment  of  tetanus  by  hypodermic  in- 
jections of  carbolic  acid  (Baccelli's  method)  is 
a  recent  application  of  the  drug,  and,  though 
the  exact  status  of  the  treatment  remains  to 
be  determined,  several  cases  have  been  reported 
cured  by  it.  One  of  these,  reported  by  Gancel 
and  Frache,  was  cured  in  three  weeks  by  hypo- 
dermic injections  of  0'15  of  a  grain  of  the  acid 
every  two  hours.  The  action  by  which  the 
drug  cures  tetanus  was  held  by  these  authori- 
ties to  be  antiseptic,  though  Baccelli  himself 
thought  it  sedative. 

By  far  the  greatest  usefulness  of  carbolic 
acid,  however,  is  in  its  external  application. 
As  a  disinfectant  it  is  of  moderate  effectiveness 
only,  and,  though  many  bacteria  and  spores  are 
killed  by  exposure  to  a  1-  or  3-per-cent.  solu- 


tion, yet  many  resist,  and  even  a  5-per-eent. 
solution  requires  more  than  twenty-four  hours 
to  kill  the  spores  of  anthrax.  In  all  cases  of 
disinfection  by  carbolic  acid  an  exposure  of 
some  duration  is  necessary,  and  it  is  the  height 
of  absurdity  to  hastily  dip  a  surgical  instru- 
ment into  a  l-to-20  carbolic-acid  solution  and 
think  that  thus  it  is  cleansed.  It  is  true  that 
some  of  the  weakest  of  bacteria  may  thus  be 
killed,  but  the  others  are  no  more  disturbed 
than  they  would  be  by  a  similar  dip  into  water. 
As  a  disinfectant  of  rooms  carbolic  acid  may 
be  of  benefit  if  solutions  of  considerable 
strength  are  used  with  which  to  wash  the 
walls  and  floor,  but  nothing  more  ridiculous 
can  be  imagined  than  to  expose  carbolic  acid 
in  vessels  about  a  room,  or  even  to  spray  it,  and 
to  think  that  thereby  the  room  is  disinfected. 
In  the  early  days  of  antiseptic  surgery  a  spray 
of  carbolic-acid  solution,  1  to  40  (the  Lister 
spray),  was  kept  going  in  the  immediate 
vicinity  of  the  site  of  operation,  the  idea  being 
to  destroy  the  infectious  material  believed  to 
be  present  in  the  air.  It  certainly  had  no  such 
effect,  and  probably  brought  more  bacteria  to 
the  wound  than  it  destroyed.  It  is  interesting 
to  note  in  this  connection  that  the  unavoidable 
inhalation  of  carbolic  acid  by  those  who  oper- 
ated with  this  spray  seemed  often  to  be  pro- 
ductive of  albuminuria  in  them,  and  sometimes 
of  symptoms  of  some  gravity.  Even  if  directly 
applied  to  wounds,  the  usual  surgical  solutions 
of  carbolic  acid  can  have  little  effect  as  disin- 
fectants in  the  short  time  occupied  in  surgical 
operations. 

As  a  matter  of  fact,  carbolic  acid  is  now 
much  less  used  in  surgery  than-it  was  formerly, 
and  it  has  been  largely  displaced  by  corrosive 
sublimate.  It  is  still  used,  however,  as  an  an- 
tiseptic wash  for  instruments,  because  of  the 
injurious  effect  that  the  corrosive  sublimate  has 
upon  them,  and  yet  the  solution  of  carbolic 
acid  generally  employed  for  this  purpose  (1  to 
20)  will  itself  dull  instruments  in  time. 

As  a  deodorizer  carbolic  acid  is  inert.  It 
will,  of  course,  disguise  foul  odours  by  substi- 
tuting for  them  its  own  very  powerful  smell, 
but  to  destroy  these  odours  (as  chlorine  does) 
it  has  no  power,  though  it  may  prevent  their 
development  by  its  antiputrefactive  and  anti- 
fermentative  action. 

Though  carbolic  acid  is  relatively  feeble  as  a 
disinfectant  when  used  in  solutions  not  too 
strong  for  safety,  yet  its  antiseptic  power  is 
considerable  and  its  local  apphcation  is,  there- 
fore, useful  in  all  cutaneous  diseases  dependent 
on  animal  or  vegetable  micro-organisms.  Thus 
it  is  used  (though  less  than  formerly)  as  a  dress- 
ing for  wounds,  and  a  l-to-40  solution  is  the 
one  usually  employed  to  prevent  suppuration 
in  such  cases.  Foul  ulcers  are  similarly  treated, 
as  well  as  psetido-membranous  inflammations. 
In  parasitic  skin  diseases  the  acid  is  useful  and 
is  generally  apf)lied  in  i-  to  1-per-cent.  solu- 
tions. Though  it  is  rather  less  active,  an  oily 
solution  has  some  advantages  for  use  in  skin 
diseases,  or  an  ointment  may  be  used.  Thus 
are  treated  scabies,  favus,  tinea  tonsurans, 
tinea  circinata,  porrigo,  pityriasis  versicolor, 
and  parasitic  skin  diseases  in  general.    In  its 
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application  to  all  such  cases,  however,  the  pos- 
sibility of  dangerous  absorption  and  poison- 
ing must  not  be  lost  sight  of  and  the  use  of  the 
drug  must  be  cautious.  For  the  larger  num- 
ber of  such  diseases,  moreover,  there  are  reme- 
dies quite  as  efficient  as  carbolic  acid  and  far 
more  innocent.  In  eczema  accompanied  by 
weeping  and  itching  a  cerate  of  10  grains  of 
the  acid  to  1  oz.  of  simple  cerate  has  been 
recommended. 

The  application  of  carbolic  acid  to  hums  and 
scalds  has  the  double  advantage  of  antiseptic 
and  local  ansesthetic  actions,  and  for  such 
cases  a  2-per-cent.  solution  in  olive  oil  is  ex- 
cellent. For  burns,  too,  are  used  aqueous  solu- 
tions of  J  or  1  per  cent,  and  mild  ointments. 

Solutions  of  carbolic  acid  are  frequently 
used  for  inflammations  of  the  mouth,  throat, 
and  respiratory  passages.  For  stomatitis  and 
for  the  various  forms  of  sore  throat  a  1-per- 
cent, solution  is  allowable,  and  a  spray  of  1 
grain  to  the  ounce  of  water,  which  later  may 
be  increased  even  to  4  or  5  grains  to  the  ounce, 
may  be  used  for  nasal  catarrh  and  hay  asthma 
and  inhaled  in  chronic  bronchitis,  whooping- 
cough,  phthisis,  and  abscess  or  gangrene  of  the 
lung. 

There  is  still  another  way  in  which  the  anti- 
septic powers  of  carbolic  acid  are  invoked,  and 
that  is  by  parenchymatous  injection.  For  this 
purpose  a  3-per-cent.  solution  is  generally  em- 
ployed, and  the  injections  are  made  deep  into 
the  parts.  Among  the  conditions  so  treated 
are  abscess,  furuncle,  carbuncle,  erysipelas, 
lupus,  chancroid,  bubo,  and  glands  which 
threaten  suppuration,  while  in  synovitis  and 
ganglion  the  injection  is  made  into  the  syno- 
vial sac.  In  practising  these  injections  the 
greatest  care  is  to  be  observed  that  a  vein 
is  not  penetrated ;  to  avoid  this  danger  the 
hypodermic  needle  is  first  put  in  and  the  in- 
jection is  not  made  until  it  is  seen  that  no 
blood  flows  out  through  it.  The  frequency  of 
these  injections  will  vary  with  the  case ;  in 
acute  diseases  they  may  be  performed  as  often 
as  once  or  twice  a  day,  in  chronic  eases  they 
are  needed  less  often.  The  amount  of  each 
injection  is  usually  .'5  or  10  minims.  In  actino- 
mycosis these  injections  are  said  to  be  bene- 
ficial, and  1-per-cent.  solutions  have  even  been 
injected  through  the  thoracic  wall  and  into 
phthisical  cavities. 

Similar  injections  are  made,  not  for  antisep- 
tic effect  but  to  produce  irritation,  in  morbid 
growths  and  chronic  inflammatory  processes, 
with  the  hope  that  by  the  reaction  produced  a 
return  to  the  normal  condition  will  result. 
With  this  idea  injections  are  made  into  hmmor- 
rhoids,  and  even  nasal  polypi  have  been  so 
treated,  and  for  the  cure  of  hydrocele  -J-  to  1 
drachm  of  the  crystals  of  carbolic  acid  have 
been  liquefied  by  heat  and  thrown  into  the 
tunica  vaginalis. 
>  The  destruction  of  ncevi  is  accomplished  in 
a  similar  way.  Dr.  S.  Sherwell,  of  Brooklyn, 
has  practised  and  described  a  method  to  which 
he  gives  the  name  "  tattooing."  This  method 
consists  in  the  puncturing  of  the  affected  area, 
a  portion  at  a  time,  with  a  number  of  keenly 
sharpened  needles  bound  together  and  dipped 


into  an  aqueously  liquefied  carbolic  acid  (50 
per  cent.,  or  stronger).  The  area  is  subse- 
quently cleansed  with  alcohol  and  protection 
and  pressure  are  provided  by  the  free  applica- 
tion of  collodion.  The  results  are  said  to  be 
excellent  and  scarring  little  or  none. 

The  anaesthetic  power  of  carbolic  acid  is 
well  known,  and  a  familiar  example  is  seen  in 
the  relief  of  toothache  by  packing  the  cavity  of 
a  carious  tooth  with  a  bit  of  cotton  soaked  in 
a  concentrated  solution  of  the  acid.  This 
effect  of  the  drug  on  the  sensory  nerves  is 
occasionally  turned  to  account  by  painting  a 
rather  strong  solution  over  the  painful  area  in 
neuralgia,  and  a  lotion  is  much  employed  to 
allay  itching  in  skin  diseases.  For  this  pur- 
pose a  lotion  of  3  drachms  of  carbolic  acid,  1 
oz.  of  glycerin,  and  1  pint  of  water  is  excellent, 
though  in  all  such  uses  the  possibility  of  harm- 
ful absorption  must  not  be  forgotten.  The 
drug  has  been  employed  for  local  anesthesia 
in  the  performance  of  minor  surgical  opera- 
tions, and  for  such  purposes  as  the  opening  of 
felons  it  has  been  recommended  by  Bill  to  first 
soak  the  finger  for  fifteen  minutes  in  a  warm 
3-per-cent.  solution  of  carbolic  acid  and  then 
to  paint  along  the  line  of  incision  with  a  brush 
dipped  in  a  concentrated  solution. 

Finally,  carbolic  acid  in  concentrated  form 
is  used  as  a  caustic  for  the  destruction  of 
morbid  growths  and  unhealthy  processes.  For 
this  purpose  it  is  applied  in  a  liquid  form,  pro- 
duced either  by  the  addition  to  the  crystalline 
acid  of  the  smallest  amount  of  water  required 
to  liquefy  it,  or  by  melting  the  crystals  by 
exposing  them  to  gentle  heat,  and  this  may 
conveniently  be  done  by  placing  the  bottle 
containing  the  acid  in  a  vessel  of  hot  water. 
The  caustic  effect  of  the  acid  is  very  superficial, 
however,  and  its  utility  as  an  esjoharotic  is 
therefore  confined  to  small  and  not  extensive 
growths.  Thus  are  treated  chronic  uterine 
endotrachelitis  and  chronic  endometritis,  ulcers 
of  the  cervix  uteri,  corns,  warts,  mucous  patches, 
condylomata,  vegetations,  lupus,  ncevus.  and 
unhealthy  ulcerations. — Henry  A.  Griffin. 

CARBON  AND  ITS  GASEOUS  COM- 
POUNDS.— Carbon  is  not  used  in  medicine 
except  in  tlie  form  of  charcoal  and  anthracite 
coal,  to  the  articles  on  which  the  reader  is  re- 
ferred, but  it  is  as  well  to  mention  that  when 
in  a  minutely  subdivided  state  and  combined 
with  the  proper  proportions  of  air  it  is  highly 
explosive,  and  that  many  of  its  compounds, 
such  as  sugar,  flour,  etc.,  also  possess  this 
property.  The  most  interesting  and  impor- 
tant of  its  gaseous  compounds,  from  a  medical 
standpoint,  are  carbon  monoxide,  CO,  and  car- 
bon dioxide,  COj,  or  carbonic-acid  gas,  togeth- 
er with  a  number  of  gaseous  members  of  the 
hydrocarbon  series  which  are  used  in  the  arts 
and  enter  largely  into  the  composition  of  illu- 
minating gas.  Carbon  dioxide  is  the  most  im- 
portant product  of  the  perfect  combustion  of 
the  various  carbonaceous  fuels,  is  widely  dis- 
tributed through  Nature  in  combination  with 
the  various  bases  in  the  form  of  carbonates,  is 
found  in  many  mineral  waters,  accumulates  in 
wells  and  mines,  and  is  given  off  in  nearly  all 
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the  fermentative  processes  to  which  organic 
bodies  are  liable.  Commercially  it  is  obtained 
by  the  action  of  acids  upon  limestone,  but  it  is 
also  collected  directly  from  mineral  waters 
highly  charged  with  it,  and  distributed  in  cyl- 
inders in  a  fluid  state.  It  is  a  colourless,  in- 
combustible gas,  more  than  half  as  heavy  again 
as  atmospheric  air,  has  a  pungent  odour,  is 
totally  irrespirable,  and  is  slightly  narcotic. 
Under  the  ordinary  atmospheric  pressure  water 
absorbs  and  retains  a  volume  of  carbonic  acid 
equal  to  its  own  bulk,  and  for  each  increase 
of  an  atmosphere  in  pressure  a  similar  volume 
is  absorbed.  When  the  gas  is  subjected  to  a 
pressure  of  about  50  atmospheres  at  a  tempera- 
ture of  60°  F.  it  is  converted  into  a  clear  liquid. 

Combined  with  water  by  means  of  pressure, 
it  is  known  as  soda  water,  or  carbonic  water, 
which  is  used  to  allay  thirst,  to  decrease 
nausea,  and  as  a  vehicle  for  the  administra- 
tion of  the  various  alkaline  carbonates  and 
saline  cathartics.  It  is  often  combined  with 
milk  to  render  it  more  palatable  and  assist  in 
its  digestion,  being  substituted  for  lime  water 
when  constipation  exists,  and,  on  account  of 
its  slight  stimulant  effect  npon  the  stomach,  it 
is  employed  with  benefit  in  all  forms  of  gastric 
distress.  To  the  presence  of  this  gas  nearly 
all  the  effervescing  preparations  and  sparkling 
wines  owe  their  influence  in  relieving  nausea. 
In  sickness,  and  indeed  in  health,  carbonic 
water  is  a  very  desirable  diluent  for  all  forms 
of  alcoholic  stimulants,  and  when  mixed  with 
any  mucilaginous  body  it  nearly  disguises  the 
taste  of  castor  oil  and  other  nauseous  drugs. 
In  some  oases  of  hucorrhoea  and  uterine 
troubles  it  forms  a  slightly  stimulating  douche, 
but  is  rarely  used  for  these  purposes  save  at 
the  various  springs  which  contain  considerable 
quantities  of  it.  Its  use  is  to  be  avoided,  as  a 
rule,  in  all  cases  where  there  is  a  tendency  to 
the  formation  of  flatus,  as  it  is  apt  to  increase 
the  unpleasant  sensations  caused  by  the  accu- 
mulations of  gas.  Old  ulcers  which  are  slow 
to  heal  under  ordinary  treatment  may  some- 
times be  benefited  and  the  pain  of  cancer  often 
alleviated  by  its  topical  use.  Its  slight  narcotic 
properties  have  suggested  its  use  as  an  anass- 
thetic  in  minor  surgical  operations,  the  extrac- 
tion of  teeth,  etc.,  but  it  is  of  little  value  as 
such  and,  moreover,  is  more  or  less  dangerous ; 
like  nearly  all  gaseous  bodies,  its  administra- 
tion by  the  rectum  has  been  suggested  in  the 
treatment  of  phthisis,  but  no  marked  good  re- 
sults have  followed  its  employment.  A  stream 
of  the  gas  itself  has  sometimes  been  allowed  to 
impinge  upon  the  posterior  wall  of  the  pharynx 
in  cases  of  migraine,  and  in  some  instances 
with  very  good  results. 

[The  infusion  of  carbonic-acid  gas  into  the 
rectum  has  been  considerably  employed  by  Dr. 
Achilles  Rose  in  oases  of  chronic  dysentery,  the 
vomiting  of  pregnancy,  whooping-cough,  pros- 
tatitis, and  impotence(N.  Y.  Med.  Jom?-., March 
9,  1885,  p.  291).  The  results  observed  by  Dr. 
Rose  show  that  the  gas  is  often  of  decided 
benefit  in  these  conditions.  He  cautions 
against  the  forcible  introduction  of  the  gas 
under  pressure,  especially  in  pregnant  women, 
as  it  gives  rise  to  abdominal  distress  and  may 


be  dangerous.  By  a  simple  device  described 
by  him  carbonic-acid  gas  may  be  evolved 
slowly  by  adding  large  crystals  of  tartaric  acid 
to  a  solution  of  sodium  bicarbonate  in  a  wide- 
mouth  bottle  the  stopper  of  which  gives  pas- 
sage to  a  tube  that  terminates  above  the  surface 
of  the  solution  and  to  the  outer  end  of  which 
is  attached  a  piece  of  rubber  tubing  of  con- 
venient length,  furnished  with  a  proper  nozzle 
for  introduction  into  the  rectum.] 

.  As  carbonic  acid  unites  readily  with  metals 
to  form  carbonates,  it  is  of  the  utmost  impor- 
tance that  all  vessels,  etc.,  employed  in  the 
manufacture  and  storage  of  this  gas  and  of 
carbonic  water  should  be  made  of  or  lined  with 
some  substance  not  easily  affected  by  it.  Iron 
and  steel  vessels  are  the  safest,  but  if  any  other 
metals  are  used  they  should  be  lined  with 
pure  tin  or  some  enamel  or  glass.  Many  oases 
of  copper  and  lead  poisoning  have  occurred 
which  were  directly  traceable  to  improperly 
tinned  lead  or  copper  pipes  of  soda-water  foun- 
tains. The  presence  of  the  gas  in  wells,  cellars, 
fermenting  vats  of  breweries  and  distilleries, 
etc.,  can  easily  be  detected  by  the  introduction 
of  a  lighted  candle,  which  will  either  be  extin- 
guished or  burn  feebly  if  sufQeient  of  the  gas 
is  present  to  render  the  air  irrespirable.  This 
plan,  however,  is  not  safe  if  the  suspected  lo- 
cality is  confined,  as  there  is  always  a  possi- 
bility that  carbon  monoxide,  or  marsh  gas, 
may  be  present,  in  which  event  an  explosion 
would  be  apt  to  occur.  Wells  and  small 
spaces  may  be  rendered  safe  by  exposing  in 
them  unslaked  lime  or  freshly  prepared  lime 
water,  and  often  thorough  agitation  of  the  air 
is  enough.  When  it  becomes  necessary  to 
enter  such  localities  to  remove  persons  who 
have  been  overcome,  it  is  a  good  precaution  to 
apply  a  sponge  wet  with  lime  water  over  the 
nose  and  mouth.  Normally  carbonic-acid  gas 
is  found  in  the  atmosphere  in  the  proportion 
of  about  one  part  in  2,500,  which  quantity  can 
be  increased  without  any  appreciable  evil 
effects  to  one  in  1,000;  but  when  it  reaches 
one  in  200  most  persons  are  affected  with  a 
feeling  of  languor  and  headache.  Higher  con- 
tamination than  this  rapidly  causes  insensi- 
bility, and  when  the  volume  of  the  gas  reaches 
about  one  twelfth  that  of  the  air  suffocation 
occurs.  When  it  is  introduced  into  the  stomach 
or  the  peritoneal  cavity,  or  when  a  large  part  of 
the  surface  of  the  body  is  exposed  to  its  action, 
no  poisonous  eifects  are  observed.  Its  poison- 
ous action  depends  almost  entirely  upon  the 
fact  that  when  it  is  combined  with  the  air  in 
dangerous  proportions  a  mixture  is  formed  of 
such  specific  gravity  that  the  transfusion  of 
the  gaseous  waste  products  of  the  body  through 
the  walls  of  the  pulmonary  capillaries  is  pre- 
vented. Its  narcotic  properties  are  hardly  of 
sufficient  activity  to  play  a  very  important 
part  in  causing  death.  The  usual  symptoms 
in  what  may  be  termed  acute  carbonic-acid 
poisoning  are  stertorous  and  oppressed  breath- 
ing, a  feeble  pulse,  a  fiushed  face,  and  often  a 
swollen  tongue.  The  post-mortem  appearances 
are  not  particularly  distinctive,  and  resemble 
those  seen  in  cases  of  asphyxia  from  other 
causes.    The  blood  is,  as  a  rule,  very  dark-col- 
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oured.  In  the  treatment  of  this  form  of 
poisoning  the  person  should  be  placed  in  an 
upright  sitting  posture,  the  clothing  loosened, 
cold  affusions  applied  to  the  face  and  chest, 
heart  stimulants  administered,  frictions  of  the 
surface  made,  oxygen,  if  it  is  at  hand,  inhaled, 
and  artificial  respiration  practised.  In  cooks 
and  others  who  sj)end  large  portions  of  their 
time  in  places  vitiated  by  this  gas  a  form  of 
ana3mia  is  observed  which  is  easily  relieved  by 
their  going  to  work  in  a  pure  atmosphere. 
The  dulness  and  languor  of  those  who  live 
and  sleep  in  rooms  heated  by  stoves  and  fur- 
naces from  which  the  products  of  combus- 
tion escape  is  due  in  great  measure  to  this 
gas,  and  the  cure  for  them  need  hardly  be  in- 
dicated. It  has  been  estimated  that  a  gas- 
burner  consuming  6  cubic  feet  of  gas  an  hour 
will  give  oflE  as  much  carbonic-acid  gas  during 
a  given  period  as  an  adult  will  in  the  same 
time,  and  thus  brilliantly  lighted  rooms  may- 
be rendered  unwholesome  in  a  very  short  peri- 
od. Illuminating  gas  itself  contains  a  varying 
amount  of  it,  but  this  is  of  little  importance, 
as  the  other  constituents  are  irrespirable. 

Carbonic  oxide  is  by  far  more  dangerous  to 
life  than  the  dioxide,  is  almost  insoluble  in 
water,  does  not  combine  with  the  commoner 
bases,  is  inflammable,  is  a  trifle  lighter  than 
air,  and  when  one  volume  is  combined  with  100 
of  the  latter  the  mixture  is  entirely  unfit  for 
respiration.  It  is  formed  in  large  quantities  in 
the  combustion  of  coal,  and  when  this  is  per- 
fect it  should  be  converted  into  the  dioxide. 
When  charcoal  is  burned  in  brasiers  and  in 
confined  localities,  carbonic  oxide  is  given  off 
in  large  quantities  and  is  the  cause  of  death  in 
many  cases  rather  than,  as  is  commonly  believed, 
the  dioxide.  It  forms  the  larger  portion  of  the 
producer  gas  used  so  largely  in  the  various 
metallurgical  processes,  and  constitutes  nearly 
one  third  of  the  volume  of  water  gas,  or  oil 
gas,  which  has  been  substituted  so  largely  for 
coal  gas,  which  latter  contains  about  one 
twentieth  of  its  volume  of  it.  Fuel  gas,  which 
was  formerly  used  in  a  number  of  cities,  is 
formed  by  passing  steam  through  incandescent 
carbon,  and  consists  of  a  mixture  of  about 
equal  parts  of  this  gas  and  of  hydrogen.  It  is 
nearly  odourless,  and  has  been  abandoned  after 
having  caused  a  large  number  of  deaths  by  its 
escaping  from  leaky  pipes  into  cellars,  etc. 
Upon  the  first  introduction  of  water  gas  it 
met  with  considerable  opposition  on  account 
of  the  large  amount  of  the  monoxide  it  con- 
tains, but  finally  it  was  agreed  upon  that  no 
form  of  illuminating  gas  was  respirable,  and 
that  one  was  about  as  dangerous  as  another. 
It  is  certain,  however,  that  a  smaller  volume 
of  water  gas  than  of  coal  gas  is  needed  to  viti- 
ate the  air  of  a  room,  and  that  in  combustion 
it  gives  off  more  dioxide.  The  symptoms  of 
carbonic-oxide  poisoning  do  not  differ  essen- 
tially from  those  given  in  speaking  of  the 
dioxide,  but  if  Oluminating  gas  has  been  the 
agent  the  breath  will  have  a  strong  odour  of  it. 
After  death  the  body  is  apt  to  retain  its  heat 
for  a  considerable  time,  the  cornea  remains 
bright  and  clear,  erythematous  patches  appear 
on  different  portions  of  the  body,  and  the 


genitals  become  red  and  more  or  less  tumid. 
It  has  been  observed  sometimes  that  when 
dogs  have  been  poisoned  by  illuminating  gas 
there  is  a  marked  sexual  excitement  shortly 
before  death  occurs.  The  blood  is  usually 
brightly  coloured,  and  this  is  due  to  the  quite 
stable  compounds  which  carbonic  oxide  forms 
with  the  haemoglobin.  The  blood  may  have 
the  characteristic  odour  of  the  gas.  In  addi- 
tion to  the  treatment  to  be  adopted  in  poison- 
ing by  the  dioxide,  it  is  often  necessary  to 
withdraw  a  portion  of  the  venous  blood  and 
return  it  after  having  whipped  it  up  to  expose 
it  thoroughly  to  the  action  of  the  air,  or  re- 
place it  with  that  taken  from  another  person. 
Convalescence  is  apt  to  be  prolonged  and  ac- 
companied by  vague  symptoms  of  affections 
of  the  nervous  system.  The  vapours  given 
off  in  the  various  processes  in  the  manu- 
facture of  illuminating  gas  sometimes  over- 
come persons  exposed  to  them,  but,  being 
those  of  hydrocarbons,  they  are  not  usually 
followed  by  any  serious  results  unless  the 
person  remains  exposed  to  them  for  some  con- 
siderable period.  The  treatment  adopted  for 
these  cases  in  gas  works  consists  in  cold  affusions 
and  the  use  of  ammonia,  and  is  usually  entirely 
effectual.  It  may  be  mentioned  in  this  con- 
nection that  a  popular  treatment  for  whooping- 
cough  consists  in  the  inhalation  of  the  fumes 
from  the  lime  used  in  purifying  coal  gas,  and 
that  in  a  measure  it  does  relieve  the  paroxysms 
of  coughing.  What  particular  body  it  is  that 
has  this  effect  it  is  impossible  to  say,  as  there 
are  so  many  of  them,  but  the  principal  ones 
are  sulphur  and  ammonia  compounds,  cyanides 
and  cyanates,  and  various  hydrocarbons.  The 
lime  from  water-gas  works  is  entirely  without 
effect,  containing  little  but  sulphur  compounds 
and  calcium  carbonates. 

Russell  H.  Nbvins. 

CARDAMOM,  cardamomum  (U.  S.  Ph.), 
cardamomi  semina  (Br.  Ph.),  fructus  earda- 
momi  (Ger.  Ph.),  the  fruit  of  JElettaria  Carda- 
momum, a  scitamineous  plant  of  Malabar,  is 
an  aromatic  tonic.  Cardamom  is  seldom  used 
alone,  but  it  enters  into  the  composition  of 
many  preparations.  The  dose  is  from  4  to  8 
grains.  Its  preparations  are  used  chiefly  as 
corrigents.  The  dose  of  the  simple  tincture, 
tinctura  cardamomi  (U.  S.  Ph.),  is  1  fl.  drachm. 
The  compound  tincture,  tinctura  cardamomi 
composita  (U.  S.  Ph.,  Br.  Ph.),  is  the  prepara- 
tion more  commonly  used.  The  dose  is  from 
i  to  2  fl.  drachms.  The  U.  S.  Ph.  directs  the 
use  of  diluted  alcohol  in  making  it,  while  the 
Br.  Ph.  orders  the  use  of  proof  spirits,  and  the 
consequent  greater  alcoholic  strength  of  the 
British  preparation  is  to  be  borne  in  mind  in 
deciding  upon  the  dose. 

CARDIAC  STIMULANTS,  TONICS, 
AND  DEPRESSANTS.  —  These  three 
classes  of  remedies  are  among  the  most  im- 
portant in  the  medical  armamentarium.  The 
first  are  constantly  called  for  in  the  treatment 
of  emergencies,  such  as  injuries  or  poisoning, 
accompanied  by  great  depression  of  the  vital 
powers,  collapse,  and  shock;  in  many  of  the 
acute  diseases,  whether  infectious  or  not,  in 


CARDIAC   STIMULANTS,  ETC. 


316 


which,  sometimes  from  the  beginning,  as  in 
typhus  and  diphtheria,  sometimes  later  in  their 
course,  as  in  typhoid  fever,  pneumonia,  senile 
bronchitis,  etc.,  there  is  developed  a  condition 
of  nervous  adynamia,  or  a  general  asthenia, 
which  seriously  threatens  the  welfare  of  the 
sufferer ;  or  in  exhaustion  from  too  great  fa- 
tigue, prolonged  vigils,  or  continued  emotional 
strain,  by  which  the  cardiac  and  vascular  in- 
nervation is  profoundly  afEected. 

The  cardiac  sedatives  are  in  as  frequent  de- 
mand in  general  practice.  They  are,  of  course, 
indicated  in  all  states  which  are  accompanied 
by  abnormally  forcible  action  of  the  heart,  usu- 
ally associated  as  it  is  with  high  arterial  ten- 
sion. Such  a  condition  is  met  with  in  the  early 
stages  of  most  of  the  continued  fevers,  as  well 
as  at  the  beginning  of  the  paroxysms  or  exacer- 
bations of  those  of  the  intermittent  or  remit- 
tent type ;  in  most  acute  inflammatory  troubles, 
and  in  some  cases  of  central  nervous  disturb- 
ance arising  from  a  variety  of  causes.  There 
are  also  chronic  diseases,  such  as  exophthalmic 
goitre,  some  forms  of  renal  disease,  and  the 
recurrent  paroxysms  of  excitement  in  some  of 
the  forms  of  insanity — e.g.,  circular  insanity, 
paranoia,  chronic  mania,  or  the  crises  of  loco- 
motor ataxia,  in  which  the  depressors  of  the 
force  of  the  circulation  are  extremely  service- 
able if  judiciously  administered. 

The  cardiac  tonics  have  their  field  of  action 
mostly  in  the  department  of  chronic  diseases, 
in  general  debility  from  whatever  cause,  and 
in  convalescence  from  severe  injuries  and  dis- 
eases which  have  sapped  the  strength,  have 
reduced  the  anabolic  or  constructive  processes 
of  nutrition  to  a  low  ebb,  and  frequently  leave 
the  tissues  and  organs  in  such  a  devitalised 
condition  that  the  normal  status  is  regained 
with  difficulty.  Under  the  latter  circumstances 
the  vital  resistance  to  unfavourable  influences 
is  so  feeble  that  there  is  constant  danger  of  the 
body's  succumbing  to  some  of  them. 

This  is  observed  in  the  frequency,  no  doubt 
exaggerated  by  some  authors,  with  which  en- 
teric or  typhoid  fever  is  followed  by  tubercu- 
losis, for  it  is  acknowledged  that  healthy  tissues 
with,  necessarily,  a  normal  circulation  "through 
them  of  properly  elaborated  blood  and  lymph, 
offer  no  nidus  for  the  development  of  colonies 
of  the  Bacillus  tuberculosis.    > 

The  indications  for  the  use  of  cardiac 
■  stimulants  are,  as  a  rule,  so  plain  that  there 
is  not  much  danger  of  their  unnecessary  em- 
ployment. There  is,  rather,  some  danger  of  a 
misinterpretation  of  symptoms  on  the  part  of  an 
inexperienced,  busy,  or  overtired  practitioner 
which  may  result  in  their  neglect  at  a  time 
when  they  might  be  of  great  service  to  the 
patient.  The  two  principal  misleading  signs 
are  a  too  rapid  and  apparently  too  forcible 
heart  beat  and  too  great  rapidity  of  the  radial 
pulse  when  it  is,  or  may  be,  regular  and  of  fair 
volume.  These  mistakes  are,  however,  easily 
avoided  by  remembering  always  that  a  rapid 
beat  is  not  necessarily,  by  any  means,  a  strong 
beat;  that  the  strong  thumping  of  the  apex 
against  the  chest  walls  may  and  often  does 
indicate  an  ineffectual  beat,  the  heart,  agitated 
in  consequence  of   its  abnormal  irritability. 


struggling  perhaps  to  keep  up  the  circulation 
with  an  insufficient  amount  of  blood;  and 
that  a  moderate  or  large  volume  of  the  pulse 
may  be  due  simply  to  the  fact  that,  from  de- 
fective innervation,  the  arterial  coats  do  not 
contract  flrmly  upon  the  contained  mass  of 
blood. 

The  forcible  apex  beat  of  ancemia  seems  at 
first  sight  paradoxical.  But  its  character  is,  in 
all  probability,  not  due  to  any  increase  in  the 
force  of  the  contraction  of  the  muscular  wall 
of  the  heart,  which  must  necessarily  be  weak- 
ened, like  every  other  muscle  of  the  body,  by 
an  insufficient  blood  supply.  The  fact  is  that, 
the  cavities  not  being  well  distended  by  blood 
during  the  period  of  relaxation,  the  ventricles 
do  not  meet  with  proper  resistance  either 
within  or  without  when  they  contract,  and 
they  are  on  that  account  thrown  into  an  ab- 
normal position.  It  has  been  observed,  in  the 
slowly  contracting  heart  of  a  reptile,  which 
continues  to  act  for  hours  after  decapitation 
if  the  organ  is  kept  moist,  that  as  the  blood 
diminishes  in  quantity  and  as  the  cardiac 
walls  gradually  become  weaker,  the  position 
assumed  during  the  systole  may  change  very 
decidedly,  and  it  is  reasonable  to  suppose  that 
something  similar  may  occur  in  the  human 
subject.  A  comparison  of  the  heart  beat  with 
the  radial  pulse  will  settle  all  doubts  as  to  the 
actual  force  of  the  contractions. 

The  principal  and  most  valuable  cardiac 
stimulants  are  ammonia ;  ether ;  the  oil  of 
turpentine;  alcohol;  the  essential  oils,  espe- 
cially eucalyptol ;  hot  coffee  and  tea ;  dry 
heat ;  and  (in  case  of  great  emergency,  such  as 
is  found  in  impending  death  from  suffocation, 
immersion,  extreme  shock  and  collapse  of  the 
circulation  and  respiration  under  the  influ- 
ence of  chloroform)  mechanical  irritation  by 
intermittent  pressure  on  the  praecordium  or 
acupuncture.  As  regards  atropine  and  mor- 
phine, in  order  that  their  effect  may  be  prompt 
enough  to  be  called  stimulating,  it  is  necessary 
that  they  should  be  administered  hypodermic- 
ally.  The  word  stimulating  connotes  or  im- 
plies rapid  action  when  used  in  the  therapeutic 
sense.  And  this  is  one  of  the  chief  virtues  of  ' 
this  class  of  drugs,  that,  if  they  are  productive 
of  any  noticeable  effect,  it  is  rapid  in  its  ap- 
pearance. The  need  also  is  urgent  in  the  cases 
to  which  stimulating  remedies  are  particularly 
applicable.  It  follows  that  no  time  should  be 
lost  in  examining  the  patient  and  determining 
whether  it  is  safe  or  not  to  rely  upon  the 
stomach.  When  shock  is  profound,  or  the 
syncopal  state  is  present,  it  may  be  even  im- 
possible to  introduce  anything  into  the  stom- 
ach without  the  aid  of  a  tube,  which  is  not 
altogether  safe,  even  in  the  most  experienced 
hands.  We  must,  then,  resort  to  either  rectal 
or  hypodermic  injection  as  circumstances  seem 
to  make  one  or  the  other  advisable.  Of  course, 
if  a  hypodermic  syringe  is  at  hand,  as  it  always 
should  be,  it  is  altogether  our  most  reliable 
means  of  getting  such  agents  into  the  system. 
For,  even  in  the  most  profound  shock  or  in 
various  comatose  states,  the  rectum  may  expel 
an  enema  before  time  enough  has  elapsed  for 
its  absorption.    Fortunately,  all  the  cardiac 
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stimulant  drugs  except  turpentine  and  the 
essential  oils  are  available  for  tliis  purpose. 
Alcoiiol  of  SO-per-eent.  dilution,  as  it  occurs  in 
the  difEerent  spirituous  liquors,  may  be  used 
■without  the  further  addition  of  water.  The 
strong  liquor  ammonise  should  be  used  in 
quantities  of  not  over  5  minims,  diluted  with 
at  least  ten  times  its  volume  of  water,  and 
preferably  with  more.  If  it  is  too  strong  it 
will  cause  sloughing  of  the  tissues,  and  per- 
haps not  undergo  any  perceptible  absorption. 
The  aromatic  spirit  of  ammonia  may  be  used 
without  dilution.  If  there  are  proper  facilities 
present,  alcohol  in  the  form  of  vapour  may  be 
used  according  to  the  method  described  under 
Alcohol.  The  vapour  of  ammonia  is  also  of 
use,  but  should  not  be  too  roughly  employed ; 
and  where  the  cerebral  ansemia  is  very  great, 
as  we  see  it  in  some  alarming  cases  of  syncope, 
the  vapour  of  nitrite  of  amyl  is  one  of  the  best 
of  all  restoratives.  The  latter  may  also  be 
used  hypodermically  in  doses  of  from  5  to  10 
minims.  It  should  never  be  forgotten  that, 
so  soon  as  the  heart  shows  the  effect  of  the 
stimulant,  either  its  use  should  be  discon- 
tinued or  the  dose  be  diminished.  Of  course, 
such  details  of  treatment  can  only  be  deter- 
mined by  the  physician  or  surgeon  in  charge 
of  the  case,  and  he  should,  above  all,  not 
leave  the  patient  until  safety  during  the  in- 
terval is,  as  far  as  possible,  guaranteed.  To 
trust  to  the  judgment  of  any  nurse  or  attend- 
ant in  a  case  which  really  and  urgently  re- 
quires the  exhibition  of  cardiac  stimulants  is 
to  lean  upon  a  broken  reed,  to  forsake  one's 
post  of  duty,  to  expose  the  patient  to  extreme 
peril. 

The  efficient  employment  of  cardiac  seda- 
tives in  medical  practice  requires  skill  and  a 
power  of  nice  discrimination.  The  principal 
and  most  reliable  members  of  the  group  are,  so 
far  as  drugs  are  concerned,  the  following: 
Antimony,  in  the  forms  of  its  potassiotartrate 
and  antimonial  wine;  mercury,  usually 
given  for  this  purpose  as  calomel;  aconite; 
veratrum,  veratrum  viride  being  the  variety  ex- 
clusively in  use  by  physicians  at  the  present 
day ;  sulphate  of  veratrine ;  and  the  newer 
coal-tar  preparations,  antipyrine,  acetanilide, 
and  phenacetine.  When  cardiac  or  cardio- 
vascular excitement  is  the  reflex  product  of 
local  irritations,  especially  when  such  irrita- 
tions are  located  in  the  stomach  or  lower 
portions  of  the  primae  via,  the  exhibition  of 
small  and  frequently  repeated  doses  of  opium, 
codeine,  or  morphine  may  indirectly  allay  the 
disturbance.  For  the  same  purpose  hydro- 
cyanic acid  is  useful.  In  such  constitutional 
conditions  as  rheumatism  and  gout  full  doses 
of  the  alkalies  in  the  one  case,  or  of  colchieum 
in  the  other,  will,  by  removing  the  cause,  indi- 
rectly relieve  the  symptom.  Finally,  the  di- 
rect application  of  cold  over  the  heart  or,  in 
febrile  states,  the  general  use  of  the  cold  bath 
to  reduce  the  bodily  temperature  is  most  effi- 
cacious in  relieving  cardiac  overaotion.  In  local 
inflammatory  diseases,  where  the  fever  and 
vaso-motor  disturbance  are  symptomatic,  as  in 
pneumonia,  pleurisy,  pericarditis,  peritonitis, 
etc.,  the  drugs  above  enumerated  are  valuable 


adjuncts  to  the  treatment,  and  should  be  em- 
ployed in  small  but  frequently  repeated  doses. 
The  hydrotherapeutic  plan  is  more  applicable 
to  the  essential  fevers,  where  we  may  greatly 
profit  by  abstracting  heat  from  the  whole  body 
at  once,  although,  at  times  its  local  abstraction 
is  a  great  aid. 

Cardiac  tonics  may  in  one  sense  be  said  to 
include  all  tonics,  for  any  drug  or  agency, 
material  or  immaterial,  which  tends  to  the  im- 
provement of  the  general  health  may  fairly  be 
said  to  have  its  tonic  effect  on  the  heart.  And 
this  may  be  said,  not  only  of  those  agents 
which  are  generally  classed  as  tonics,  but  also 
of  many  others  which,  by  removing  effete  or 
poisonous  matters  from  the  system  or  restoring 
the  functions  of  deranged  parts,  give  the 
organism  an  opportunity  to  resume  its  healthy 
status.  There  are,  however,  certain  drugs  which 
from  their  more  pronounced  effect  upon  the 
heart  and  arteries  deserve  to  be  considered  as 
the  cardiac  stimulants  par  excellence.  These 
drugs  are  digitalis ;  convallaria  maialis ; 
sparteine ;  strophanthus ;  cactus  grandiflorus ; 
and,  in  small  doses,  strange  as  it  may  seem, 
sulphate  of  veratrine.  Besides  these,  opium, 
morphine  or  codeine,  and  sulphate  of  atropine, 
in  small  doses,  are  useful,  but.  the  former 
should,  for  this  purpose,  be  used  without  the 
patient's  knowledge.  Aside,  however,  from 
the  substances  named,  iron,  which  is  always 
put  among  the  general  tonics,  might  fairly 
claim  a  place  here.  Indeed,  it  is  questionable 
whether,  as  its  most  evident  effects  are  upon 
the  blood  and  the  blood-vessels,  iron  should 
not  be  entirely  transferred  to  the  list  of  cardiac 
or  cardio-vascular  tonics,  and  placed  at  the 
head  of  it.  It  is  certain  that  in  degenerative 
conditions,  particularly  fatty  degeneration  of 
the  heart,  there  is  no  remedy  so  useful  as  iron, 
although  the  good  resulting  from  its  use  may 
be  increased  by  its  combination  or  alternation 
with  digitalis.  Quinine  also,  though  a  general 
tonic,  has,  through  its  effect  on  the  nervous 
mechanism,  a  salutary  influence  upon  a  weak- 
ened or,  especially,  a  depressed  circulation. 
Arsenic,  again,  which  ranks  perhaps  above  all 
the  nerve  tonics,  exerts,  like  quinine,  a  roborant 
influence  over  the  circulatory  apparatus,  and 
in  its  combination  with  iron  we  have  an  unex- 
celled cardiac  tonic.  Cactus  grandiflorus  and 
sulphate  of  veratrine  have  their  most  important 
function  in  steadying  and  slowing  the  rhythm 
of  the  heart. 

In  addition  to  the  drugs  mentioned,  the  use 
of  bathing,  local  and  general,  is  one  of  the  most 
useful  of  our  resources  in  cases  in  which  the 
vascular  tone  is  to  be  restored.    (See  Hydkiat- 

RICS.) 

In  the  consideration  of  these  agents  for  im- 
pressing the  circulation  I  have  purposely 
omitted  to  speak  of  electricity,  because  its  use 
is  not  devoid  of  danger  when  a  current  of  suf- 
ficient electro-motor  force  to  penetrate  to  the 
heart  is  employed,  and  the  rules  for  its  man- 
agement have  not  been  satisfactorily  formu- 
lated. 1  may  say,  however,  that  my  experience 
seems  to  justify  the  statement  that  a  person 
who  cannot  be  benefited  by  any  of  the  above- 
mentioned  substances  or  agencies  would  de- 
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rive  no  good  from  electricity  applied  by  any 
of  the  methods  known  to  us  at  present. 

Benjamin  F.  Westbeook. 

CARDINE.— This  name  has  been  given  to 
an  aseptic  glycerin  extract  of  the  muscular 
tissue  of  the  ox's  heart  made  by  cutting  the 
fresh  tissue  into  small  pieces,  after  the  organ 
has  been  thoroughly  washed  in  a  saturated  so- 
lution of  boric  acid,  macerating  it  for  eight 
months  in  a  mixture  of  10  parts  each  of 
glycerin  and  saturated  boric-acid  solution 
and  8  parts  of  alcohol,  with  daily  agitation, 
decanting  the  supernatant  liquid,  and  filtering 
both  that  liquid  and  the  juice  that  can  be 
squeezed  out  of  the  macerated  cardiac  tissue  by 
means  of  strong  pressure.  (For  general  infor- 
mation concerning  such  preparations,  see  Ani- 
mal EXTRACTS  AND  JUICES.)  Dr.  William  A. 
Hammond  considers  cardine  capable  of  exer- 
cising a  special  tonic  action  upon  the  affected 
organ  in  cases  of  disease  of  the  heart.  Cardine 
is  employed  hypodermically  in  doses  of  30  c.  c. 

CARDUXJS   BENEDICTTJS.— See   Cen- 

TAUREA  BENEDIOTA. 

CAHICA  PAPAYA.— See  Papaw. 

CARMINATIVES  are  remedies  used  for 
the  purpose  of  expelling  intestinal  flatus  and 
preventing  the  griping  attending  the  operation 
of  many  purgatives.  Nearly  all  of  them  depend 
upon  the  presence  of  an  essential  oil  for  their 
effects.  Ginger,  sage,  spearmint,  fennel,  pep- 
permint, and  pennyroyal  are  familiar  examples 
and  fair  representatives  of  this  class,  and  play 
a  very  important  part  in  household  medicine 
in  the  shape  of  hot  infusions.  It  is  the  com- 
mon practice  to  add  sugar  to  these  infusions, 
or  teas,  as  they  are  commonly  called,  to  render 
them  more  agreeable  to  take ;  but  it  is  extreme- 
ly objectionable,  as  it  only  furnishes  material 
to  maintain  the  fermentative  processes  which 
are  at  the  bottom  of  the  conditions  they  are 
intended  to  relieve.  The  essences,  or  spirits, 
of  peppermint  and  of  anise  are  largely  given 
to  young  infants  with  colic ;  but  they  are  not 
to  be  recommended  for  this  purpose,  as  the  re- 
lief they  give  is  only  temporary,  and,  moreover, 
they  are  very  apt  to  disturb  the  patient's  diges- 
tion and  perpetuate  the  trouble.  A  few  drops 
of  sweet  spirit  of  nitre  are  j  ast  as  effectual  and 
do  not  disorder  the  digestion,  but,  unfortu- 
nately, mothers  and  nurses  object  to  it  on  ac- 
count of  its  diuretic  properties,  which  render 
more  frequent  changing  of  the  diapers  neces- 
sary. 

Among  the  old-fashioned  untrained  nurses, 
a  class  now  happily  obsolescent,  it  was  the 
common  practice  to  tie  sugar  soaked  in  essence 
of  anise  in  a  bag,  and  the  instant  that  an  in- 
fant, no  matter  how  young,  showed  the  slightest 
signs  of  uneasiness,  to  cram  this  "  sugar-teat " 
into  its  mouth.  As  the  same  bag  was  used 
again  and  again,  it  is  easy  to  imagine  the  effect 
upon  the  digestion.  If  the  various  essences 
and  tinctures  of  the  essential  oils  were  applied 
externally  they  would  be  just  as  effective  and 
infant  mortality  would  be  greatly  diminished. 
The  indiscriminate  use  of  carminatives  for  in- 
fantile troubles  is  almost  as  reprehensible  as 
that  of  opium,  and  is  beyond  doubt  the  cause 


of  a  very  large  number  of  fatal  cases  of  chol- 
era infantum.  Poultices  of  the  leaves  of  the 
various  species  of  mint  or  of  pennyroyal,  gen- 
tle rubbing  of  the  abdomen,  plain  hot  applica/- 
tions,  and  often  the  administration  of  a  few 
drops  of  hot  water,  are  all  that  are  necessary  to 
relieve  colic  in,  infants  in  the  very  great  ma- 
jority of  eases.  The  colic  which  accompanies 
infantile  diarrhoea  should  never  be  treated  with 
carminatives,  as  the  essential  oil  they  contain, 
although  it  may  relieve  the  pain  for  a  while,  is 
irritating  to  the  mucous  membrane  of  the  ali- 
mentary canal,  and  thus  should  not  be  used  in 
any  condition  in  which  there  is  any  irritation 
of  the  intestines.  The  official  waters  of  pep- 
permint or  of  cinnamon  and  the  spirits  of  nut- 
meg are  the  most  desirable  preparations  to  be 
used  when  the  irritant  effect  upon  the  stomach 
of  many  salts,  such  as  potassium  bromide,  is 
to  be  counteracted.  Coriander,  cardamom,  and 
ginger  are  the  ones  most  commonly  combined 
with  griping  cathartics.  Opium  and  oil  of  tur- 
pentine, although  used  for  the  same  purposes 
as  carminatives,  are  hardly  to  be  classed  as 
such.  (See  Anise,  Cabum,  Caedamom,  Cori- 
ander, Cloves,  Fennel,  Gaultheeia,  Lav- 
ender, Mentha  piperita,  Mentha  vikidis, 
Pennyroyal,  and  Salvia,  and  cf.  Asafcetida.) 
Russell  H.  Kevins. 

CARPAINE  is  an  alkaloid  obtained  from 
the  leaves  of  Garica  Papaya.  Its  hydrochlo- 
ride, which  is  freely  soluble  in  water,  is  said  to 
have  been  employed  with  advantage  in  the 
treatment  of  diseases  of  the  heart,  especially 
mitral  insufficiency  and  aortic  stenosis,  and 
Dr.  Cema  speaks  of  it  as  having  been  consid- 
ered the  only  substitute  for  digitalis.  Accord- 
ing to  Riinke  (quoted  by  Husemann),  however, 
its  action  is  quite  the  reverse,  for  it  paralyzes 
the  heart.  Further  experience,  therefore,  is 
necessary  before  its  internal  employment  can 
be  sanctioned.  A  drop  of  a  1-per-oent.  solu- 
tion, applied  to  the  conjunctiva,  is  said  to  cause 
in  the  course  of  a  few  minutes  complete  anaes- 
thesia of  the  eye  which  lasts  for  half  an  hour. 

CARRAGEEN  (Ger.  Ph.).— See  Chondrus. 

CARRON  OIL.— An  emulsion  of  about 
equal  parts  of  lime  water  and  linseed  oil,  used 
as  a  soothing  and  protective  application  to  su- 
perficial burns, 

CARTJM  (U.  S.  Ph.),  carui  fructus  (Br.  Ph.), 
fructus  carvi  (Ger.  Ph.),  caraway,  is  the  fruit 
of  Carum  Carvi,  used  as  an  aromatic  and  car- 
minative. The  dose  is  from  ^  to  1  drachm.  A 
distilled  water  of  caraway,  agua  carui  (Br.  Ph.), 
may  be  given  in  doses  of  from  *  to  2  fl.  oz.  The 
volatile  oil,  oleum  cari  (U.  S.  Ph.),  oleum  carui 
(Br.  Ph.),  oleum  carvi  (Ger.  Ph.),  is  used  in 
doses  of  from  1  to  4  minims. 

CARVACROIi,  an  isomer  of  carvol,  do 
H14O,  is  derived  from  caraway  seeds.  A  so- 
called  iodide  of  carvacrol,  made  like  aristol, 
except  that  carvacrol  is  employed  instead  of 
thymol,  has  been  used  externally  as  a  substi- 
tute for  iodoform. 

CARYOPHYLLI  (Ger.  Ph.),  CARY- 
OPHYLLTTM:  (Br.  Ph.),  CARYOPHYL- 
LTJS  (U.  S.  Ph.).— See  Cloves. 
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CASCAB.A  SAGRADA.— See  Ehamnus 

PURSHIANA. 

CASCARILIiA  (U.  S.  Ph.),  cascarillce  cor- 
tex (Br.  Ph.),  cortex  casearillcB  (Ger.  Ph.),  is  the 
bark  of  Croton  Eluteria.  It  is  an  aromatic 
stomachic  tonic  and  astringent.  The  infusum 
cascarillcB  (Br.  Ph.)  is  given  in  doses  of  from  1 
to  8  fl.  oz. ;  the  dose  of  the  tinctura  cascarillce 
(Br.  Ph.)  is  from  -J  to  3  fl.  drachms. 

CASCARIN.— See  Rhamnin. 

CASHEW  NUT,  the  nut  of  Anacardium 
occidentale,  has  been  used  as  a  topical  applica- 
tion in  obstinate  cases  of  eczema  and  psoriasis 
and  internally  as  a  remedy  for  impotence  and 
for  general  debility,  such  as  that  resulting  from 
influenza  or  some  severe  acute  disease.  An  un- 
official tincture,  made  by  macerating  1  part  of 
the  powdered  nut  in  5  parts  of  alcohol,  is  given 
in  doses  of  -J  fl..  drachm. 

CASSIA  .ffiTHIOPICA,  CASSIA  ACU- 
TirOLIA,  CASSIA  ALBA,  CASSIA 
ANGTJSTIFOLIA,  CASSIA  ELONGA- 
TA.— See  Senna. 

CASSIA  FISTULA  (XT.  S.  Ph.),  cassicc 
pulpa  (Br.  Ph.),  is  known  popularly  as  purging 
cassia,  and  is  the  fruit  of  a  tree  native  to  Egypt 
and  to  India,  though  cultivated  elsewhere  in 
tropical  climates.  The  fruit  occurs  in  the  form 
of  dark,  cylindrical  pods,  varying  between  1 
and  2  feet  in  length  and  of  a  diameter  usually 
of  about  1  inch.  Within,  the  pod  is  divided 
into  numerous  cells  each  containing  a  seed  em- 
bedded in  a  dark-brown  pulp.  This  jjulp  is 
the  portion  of  the  fruit  employed,  and  is  pos- 
sessed of  an  odour  somewhat  resembling  that 
of  prunes  and  a  sweetish,  acidulous,  mucilagi- 
nous, and  not  disagreeable  taste.  The  amount 
of  sugar  contained  in  this  pulp  is  said  to  be  60 
per  cent. 

The  U.  S.  Ph.  recognises  the  fruit  itself  as 
official,  but  as  a  matter  of  fact  it  is  only  the 
pulp  of  the  fruit  which  is  employed.  This  is 
laxative  in  doses  of  from  -J  to  1  drachm,  and 
purgative  in  doses  of  -J  oz..  but  even  in  the 
smaller  doses  it  manifests  a  marked  tendency 
to  cause  pain  and  griping,  and  hence  is  rarely 
used  alone.  As  a  purge  it  has  nothing  to  rec- 
ommend it  as  compared  with  other  purgatives, 
and  the  griping  from  its  use  is  a  strong  point 
against  it.  As  a  laxative,  however,  and  used 
in  combination  with  other  drugs  as  corrigents 
and  adjuvants,  it  is  an  agreeable  and  efficient 
remedy.  The  combination  in  which  it  is  usu- 
ally employed  is  the  confection  of  senna. 

Henry  A.  Griffin. 

CASSIA  LANCEOLATA,  CASSIA 
MABYLAITDICA,  CASSIA  OBOVATA. 
— See  Senna. 

CASSIA  OCCIDENTALIS.— The  seeds 
of  this  plant  have  been  highly  recommended 
as  a  tonic,  and  as  a  remedy  for  remittent  and 
intermittent  fever  in  cases  in  which  quinine  has 
failed.  An  infusion  of  |  oz.  of  the  seeds  in  -J-  a 
pint  of  water  may  be  taken  in  two  or  three 
doses  in  the  course  of  a  day.  The  leaves  are 
said  to  have  the  same  medicinal  virtues  as  the 
seeds,  and  the  root  is  reputed  tonic  and  diu- 
retic. 


CASTANEA  (IT.  S.  Ph.).— The  leaves  of  the 
common  chestnut  tree  (Gastanea  dentata)  gath- 
ered in  the  late  summer  and  early  autumn. 
They  appear  to  have  a  special  sedative  effect 
upon  the  respiratory  centres  and  nerves,  and 
have  been  used  with  considerable  success  in  re- 
lieving the  paroxysms  of  whooping-cough.  For 
this  purpose  an  infusion  of  1  oz.  of  the  dried 
leaves  in  1  pint  of  boiling  water  is  the  form 
generally  preferred,  and  it  may  be  given  in 
almost  any  quantity  desired,  as  no  evil  results 
have  been  known  to  arise  from  its  use.  It  also 
possesses  slight  astringent  properties  and  is  a 
domestic  remedy  for  mild  cases  of  dia/rrhma. 
The  fluid  extract,  extractum  castanew  fluidum 
(U.  S.  Ph.),  may  be  used  in  doses  of  from  -J  to  1 
fl.  drachm.  The  bark  is  astringent,  but  is  rarely 
used  except  when  nothing  else  of  that  nature  is 
at  hand. 

The  bark  of  Gastanea  pumila,  or  Chinquapin, 
is  slightly  astringent.^RussELL  H.  Nevins. 

CASTOB.EUM,  or  castor,  is,  strictly  speak- 
ing, the  contents  of  the  preputial  follicles  of 
the  castor  or  beaver,  an  unctuous  matter ;  but 
practically  and  commercially  the  dried  follicles 
with  their  contents.  Castor  is  obtained  from 
several  species  of  beaver,  the  most  common 
source  being  the  American  beaver  (Castor 
americanus).  The  castor  so  obtained  occurs  in 
pairs  of  pyriform  sacs,  dry,  wrinkled,  and 
brown,  the  matter  contained  being  brown  and 
dry.  The  odour  is  aromatic,  the  taste  bitter. 
The  activity  of  this  material  is  believed  to  de- 
pend upon  a  crystalline  matter  contained  in  it, 
to  which  the  name  of  castorin  is  given,  as  well 
as  upon  a  volatile  oil. 

Castoreum  is  no  longer  official,  but  the  TJ.  S. 
Ph.  of  1870  and  the  Br.  Ph.  of  1867  recognised 
it  and  authorized  a  tincture,  tinctura  castorei. 

The  physiological  action  of  castor  is  in  every 
way  akin  to  that  of  musk,  though  generally 
much  weaker.  Its  power  depends  upon  a  stim- 
ulating action  upon  the  nervous  system,  seen 
especially  in  conditions  of  nervous  exhaustion, 
and  upon  its  action  as  a  nervine,  particularly 
in  hysterical  manifestations.  Castor  is  also  a 
mild  cardiac  stimulant.  The  therapeutical  ap- 
plications of  castor  are  few,  but  it  seems  of 
value  in  hysterical  convulsions  and  hysterical 
manifestations  in  general.  In  hiccough  it  is 
said  to  act  well,  though  it  is  less  reliable  than 
musk.  In  the  condition  of  nervous  exhaustion 
seen  in  febrile  diseases  of  adynamic  type,  a  con- 
dition to  which  the  name  "  typhoid  state  "  is 
sometimes  given,  from  its  more  common  occur- 
rence in  typhoid  fever,  the  effect  of  castor  is 
occasionally  excellent.  From  its  use  here  an 
invigorating  and  a  stimulating  of  the  vital 
forces  appear  to  result,  the  cerebral  symptoms 
becoming  less  marked  and  the  circulation 
stronger.  The  action  of  castor  is,  however, 
usually  exceedingly  mild — milder  than  that  of 
musk. 

The  dose  of  castor  usually  ranges  from  15  to 
60  grains,  and  it  is  generally  administered  in 
mucilage ;  that  of  the  tincture  is  from  10  to  20 
drops. — Henry  A.  Griffin. 

CASTOR  OIL,  oleum  ricini,  is  a  yellowish 
oil  of  a  nauseous  taste  expressed  from  the 
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seeds  of  Ricinus  communis,  a  plant  found  na- 
tive in  tropical  and  subtropical  climates  and 
cultivated  extensively  in  the  temperate  zones. 
The  seeds  contain  an  active  principle  which  is 
highly  poisonous,  causing  emeto-catharsis  and 
collapse.  Many  fatal  cases  have  occurred  in 
children  who  have  eaten  them.  The  treat- 
ment of  this  condition  consists  in  the  use  of 
stimulants  and  measures  to  support  the 
strength.  Where  the  end  to  be  attained  is  the 
thorough  emptying  of  the  entire  contents  of 
the  intestines  castor  oil  is  the  most  appropriate 
cathartic  we  have  and  can  as  a  rule  be  used 
with  perfect  safety.  In  an  insignificant  num- 
ber of  instances  there  seems  to  be  some  idio- 
syncrasy by  reason  of  which  it  causes  a  degree 
of  collapse  which  is  at  times  alarming.  Its 
action  is  quite  speedy  and  thorough  and  is 
attended  by  little  irritation  of  the  intestinal 
mucous  membrane.  With  the  exception  noted 
above,  the  sole  drawback  to  its  use  is  its  nau- 
seating taste  and  odour,  which  in  many  persons 
entirely  forbid  its  use.  Innumerable  methods 
have  been  proposed  for  overcoming  this  ob- 
jectionable feature,  all  of  which  are  intended 
to  prevent  the  contact  of  the  oil  with  the 
mouth.  Many  of  them  are  entirely  successful, 
provided  the  repugnance  of  the  individual  can 
be  overcome.  Its  admixture  with  milk,  cofEee, 
or  beef  tea  is  often  practised,  but  is  not  ad- 
visable, as,  in  case  the  oil  taste  is  not  entirely 
disguised,  an  almost  insurmountable  disgust 
for  whatever  is  used  is  established,  which, 
when  an  article  of  food  is  concerned,  is  not 
desirable.  Mixed  with  the  froth  of  ale,  beer, 
porter,  or  soda  water,  it  is  easily  taken  without 
its  presence  being  noticed.  If  none  of  these 
are  attainable,  or  if  there  is  any  objection  to 
their  use,  a  mixture  of  gelatin,  gum  arable, 
or  gum  tragaoanth  and  water,  flavoured  with 
lemon-juice  or  orange-juice,  is  readily  beaten 
into  a  froth  with  which  the  oil  can  be  incorpo- 
rated. Rinsing  out  the  mouth  with  tincture 
of  camphor,  any  form  of  spirits,  or  glycerin 
and  pouring  a  small  amount  of  whichever  is 
used  on  the  oil  answers  every  purpose  in  many 
instances.  The  essential  oils  have  been  recom- 
mended for  the  same  purpose,  but  as  a  rule 
they  are  not  very  serviceable.  After  its  ad- 
ministration it  is  well  to  avoid  the  drinking  of 
fluids  for  an  hour  or  so,  to  prevent  eructations. 
The  average  cathartic  dose  for  an  adult  is 
from  -J  to  1  fl.  oz.,  but  if  an  equal  amount  of 
glycerin  is  added  to  the  oil  the  dose  need  be 
only  half  as  large  as  when  the  oil  is  used 
alone.  Its  use  for  any  protracted  period  is  not 
advisable,  as  it  is  apt  to  be  followed  by  consti- 
pation. But  this  can  be  obviated  somewhat 
by  progressively  diminishing  the  size  of  the 
dose.  In  large  doses  it  apparently  causes 
slight  drowsiness.  As  it  usually  operates  in 
about  six  hours,  it  must  be  taken  either  in  the 
morning  or  late  at  night. 

In  cases  where  there  is  diarrhoea  with  the 
passage  of  undigested  food  it  is  by  far  the  best 
cathartic  that  can  be  used,  and  as  a  rule  the 
trouble  is  entirely  relieved  by  a  single  dose. 
In  such  eases  in  very  young  infants  it  is  usu- 
ally better  to  give  small  doses,  say  from  5  to 
10  drops  at  intervals  of  an  hour,  until  the 


stools  begin  to  appear  more  nearly  normal  and 
the  undigested  food  disappears.     Cholera  in- 
fantum is  in  a  certain  proportion  of  cases 
treated    with    entire    satisfaction    by    1-di'op 
doses  given  every  hour  until  the  symptoms 
are  relieved,  but  unfortunately  there  are  no 
means  of  determining  in  advance  which  are 
the  cases  appropriate  for  this  treatment.     In 
pregnancy  and  after  surgical  operations,  where 
a  full  movement  of  the  bowels  is  desirable 
with  as  little  general  disturbance  as  possible, 
it  is  the  best  cathartic  to  use.     In  painful 
hmmorrhoids  and  fissure  of  the  anus  it  may  be 
said  to  be  the  only  one  admissible.     No  other 
cathartic  is  so  commonly  used  after  the  ad- 
ministration of  a  mercurial  purge,  and  for  this 
purpose  it  leaves  little  to  be  desired.     On  the 
other  hand,  it  should  not  be  administered  after 
aspidium  has  been  given,  as  in  some  cases  it 
has  seemed  to  facilitate  the  absorption  of  the 
active  principle  of  that  drug.     Although  this 
danger   is  somewhat  remote,  as  there  is  no 
particular  indication  for  its  use  in  such  cases, 
it  is  as  well  to  be  on  the  safe  side  and  make 
use  of  some  other  cathartic.     The  commonest 
condition  in  which  this  oil  is  used  is  constipa- 
tion in  adults  and  infants,  especially  when  the 
tongue  is  thickly  coated  and  the  breath  offen- 
sive, and  under  these  conditions  it  is  eminently 
useful,  provided  its  use  does  not  exceed  more 
than  two  or  three  doses,  for  if  it  does,  as  has 
already  been  pointed  out,  it  may  aggravate 
the  condition  for  the  relief  of  which  it  is  used. 
The  addition  of  from  10  to  20  drops  of  lauda- 
num will  prevent  the  griping  which  sometimes 
occurs,  and  a  popular  addition  for  this  purpose 
is  an  equal  bulk  of  oil  of  turpentine,  but  this 
amount  is  rather  dangerous,  for,  if  prompt 
catharsis  does  not  occur,  the  whole  labour  of 
excreting  the  turpentine  is  thrown  upon  the 
kidneys,  often  causing  strangury.     In  condi- 
tions where  there  is  depression,  from  10  to  20 
drops  of  the  turpentine  oil  may  be  added  with 
advantage.     In  dysentery  of  a  mild  type  30- 
drop  doses,  emulsified  with  a  solution  of  gum 
tragacanth,  and  with  from  10  to  15  drops  of 
laudanum  added   if   there  is  much  pain  or 
tenesmus,  given  every  four  hours,  are  good 
to  begin,  and  they  prove  successful  in  a  large 
number    of    cases.     The    homely  method    of 
breaking  up  a  cold  at  its  inception  by  a  full 
cathartic  dose  at  bedtime  is  a  very  good  one, 
as  it  undoubtedly  establishes  free   secretion 
from  the  bronchial  mucous  membrane. 

From  1  to  2  oz.  may  be  incorporated  in  an 
enema,  but  it  has  no  advantages  over  any 
other  oil  and  is  rather  more  offensive.  Nurs- 
ing children  are  as  a  rule  affected  when  it  has 
been  taken  by  the  mother.  By  the  addition 
of  equal  parts  of  tallow  or  lard  it  loses  its 
offensiveness  in  a  great  measure,  and  can  be 
used  as  a  base  for  ointments  or  pomades  for 
the  prevention  or  cure  of  alopecia.  It  is  also 
combined  with  bay  rum  or  alcohol  for  the 
same  purposes,  but  there  seems  to  be  no  good 
reason  to  believe  that  it  has  any  special  virtues 
in  this  direction.  When  added  in  the  propor- 
tion of  about  2  per  cent,  to  collodion  it  renders 
it  flexible  and  non-contractile  when  dry. 

Russell  H.  Nlvins. 
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CATAPHORESIS.  —  See  under  Elec- 
tricity and  cf.  Coca  and  Cocaine. 

CATAPLASMS.— See  Poultices. 

CATECHU. — This  drug  is  an  astringent, 
in  consequence  of  the  action  of  the  cateohutan- 
nic  acid  that  it  contains.  It  combines  with 
albumin,  forming  a  more  or  less  dense  pellicle 
on  a  surface  denuded  of  epithelium,  and  it  de- 
creases mucous  secretion.  Mr.  H.  Addison 
considered  that  the  caitechuic  acid  was  a  nerve 
tonic. 

In  hcsmatemesis,  sore  throat,  hoarseness,  re- 
laxation of  the  uvula,  tickling  cough,  and 
faucial  irritation  catechu  in  the  form  of 
lozenges  will  be  found  useful.  In  ptyalism, 
gingivitis,  and  aphthm  an  infusion  or  the 
tincture  is  a  mouth  wash  that  will  often  be  of 
great  service.  Either  of  these  preparations  is 
beneficial  in  hypertrophy  of  the  tonsils.  It  has 
been  used  as  au  application  to  relieve  epistaxis, 
as  a  wash  for  sore  and  chapped  nipples,  and  as 
an  injection  in  gonorrhoea,  gleet,  and  leucor- 
rhcea.  As  an  astringent,  it  is  much  less  power- 
ful than  the  mineral  astringents  that  have 
largely  supplanted  it  as  therapeutic  agents. 
The  dose  is  from  10  to  30  grains.  The  dose  of 
the  infusum  catechu  of  the  Br.  Ph.  is  from  1  to 
2  fl.  oz.  The  dose  of  the  tinctura  catechu  (Br. 
Ph.,  Ger.  Ph.)  is  from  -J  to  2  fl.  drachms.  The 
tinctura  catechu  composita  of  the  D.  S.  Ph.  is 
practically  the  same  as  the  tincture  of  the  Br. 
and  Ger.  Ph's.  The  pulvis  catechu  compositus 
of  the  Br.  Ph.  consists  of  4  parts  of  catechu, 
2  parts  each  of  kino  and  rhatany,  and  1  part 
each  of  cinnamon  and  nutmeg;  the  dose  is 
from  20  to  40  grains.  The  trochisci  catechu  of 
the  U.  S.  and  Br.  Ph's  are  of  about  the  same 
strength ;  the  dose  is  from  1  to  6  lozenges. 
Samuel  T.  Aemsteono. 

CATHARTICS,  or  purgatives,  are  agents 
which  promote  evacuations  from  the  bowels. 
As  compared  with  the  physiological  condition, 
the  discnarges  thus  produced  are  more  copious 
and  more  fluid.  The  method  or  methods  by 
which  purgatives  act  has  been  the  subject  of 
considerable  experimentation  and  more  dis- 
cussion. Though  the  relative  importance  of 
the  parts  played  in  the  action  of  cathartics, 
a  more  energetic  peristalsis,  and  an  increase 
of  intestinal  secretion  can  not  in  the  case  of 
each  drug  or  agent  be  definitely  and  accu- 
rately determined,  it  sometimes  may  approxi- 
mately. It  has  been  thought  by  some  that 
the  former  of  these  is  the  one  to  which  ca- 
thartics owe  their  power,  and  the  explana- 
tion of  this  theory  lies  in  the  supposition 
that  by  a  more  rapid  peristalsis  the  contents 
of  the  small  intestine,  which  it  is  well  known 
are  fluid,  are  hurried  along  the  intestinal  tube 
without  the  normal  delay  in  the  large  intes- 
tine during  which  the  fluid  faeces  received 
from  above  are  deprived  of  the  greater  part  of 
their  water  and  made  solid.  Doubtless  some 
of  the  purgatives  do  act  thus  and  are  produc- 
tive of  little  real  increase  of  intestinal  secretion, 
notwithstanding  the  fluidity  of  the  movements 
gives  rise  to  the  appearance  of  such  an  increase. 
Because  the  peristaltic  theory  is  correct,  how- 
ever, it  does  not  follow  that  the  theory  of  in- 


creased secretion  is  false.  As  a  matter  of  fact, 
the  latter  is  undoubtedly  true,  and  equally 
without  doubt  it  is  the  more  important  of  the 
two.  Many  facts  support  this ;  the  increased 
secretion  in  an  isolated  knuckle  of  intestine 
caused  by  cathartics,  the  fact  that  some  drugs 
act  to  purge  when  absorbed  by  the  blood  and 
eliminated  by  the  intestines,  the  fact  that  some 
drugs  cause  the  discharge  of  fluid  from  the 
bowels  in  such  enormous  quantities  as  to  im- 
peril life,  the  fact  that  in  the  movements 
caused  by  some  cathartics  large  amounts  of 
sodium  salts  are  found  which  are  prominent 
constituents  of  serum,  and  the  fact  that  salines 
so  decidedly  relieve  portal  congestion  —  all 
these  considerations  Wood  presents  in  support 
of  this  belief,  and  his  ai-gument  seems  unan- 
swerable. Both  these  explanations  of  purga- 
tive action  are  therefore  apparently  correct, 
though  the  share  that  peristalsis  has  in  it  is 
probably  of  the  lesser  importance.  No  purga- 
tive drug  apparently  owes  its  power  to  either 
of  these  actions  exclusively,  and,  though  they 
both  take  part  to  some  extent  in  the  case  of 
each  drug,  yet  the  one  or  the  other  may  pre- 
dominate, and  this  has  led  Edes  to  ascribe  the 
power  of  mechanical  cathartics,  resins,  gluco- 
sides,  and  oils  to  heightened  peristalsis,  and 
that  of  salines,  organic  acids,  and  perhaps  mer- 
curials to  increased  secretion. 

Another  factor,  too,  must  be  considered  in 
-dealing  with  the  effects  of  cathartics,  and  that 
is  their  efEect  upon  biliary  secretion,  for  bile 
in  the  intestine,  as  is  well  known,  stimulates 
peristalsis.  If,  then,  a  drug  increases  the  flow 
of  bile  it  will  correspondingly  influence  peris- 
talsis and  hence  promote  purgation.  The  evi- 
dence as  to  what  cathartics  increase  this  flow 
and  as  to  how  great  this  increase  may  be  is 
very  contradictory,  and  the  most  that  can 
safely  be  said  is  that  the  more  violent  purga- 
tives seem  to  cause  increased  biliary  discharge 
from  the  bile  ducts  and  from  the  intestine  by 
stimulation  of  biliary  and  intestinal  peristalsis, 
and  that  some  few  drugs  seem  to  have  a  special 
ability  to  promote  the  biliary  production.  Of 
these  last,  the  most  prominent  purgatives  are 
aloes  and  podophyllum,  though  the  experi- 
ments of  Rutherford  upon  dogs  are  often 
quoted  as  a  warrant  for  attributing  this  power 
to  many  another  drug. 

It  is  probable  that  many  of  the  cathartic 
agents  have  particular  portions  of  the  intes- 
tines on  which  their  actions  are  most  ener- 
getic, an  example  of  which  is  to  be  seen  in  the 
special  activity  of  aloes  upon  the  colon,  and 
yet  no  territorial  power  can  be  even  approxi- 
mately assigned  to  most  of  them,  for  the  actual 
application  of  a  remedy  to  one  part  of  the 
intestinal  tube  will  often  result  in  activity  of 
a  far-distant  portion.  The  power  of  laxative 
enemata  to  cause  peristalsis  far  above  the  rec- 
tum proves  this. 

The  most  rational  classification  of  cathartics 
is  one  which  is  based  upon  their  therapeutic 
activity,  and,  though  the  medical  man  has  a 
pretty  definite  impression  as  to  the  potency  of 
the  drugs  he  so  often  uses,  so  that  it  matters 
little  to  him  what  class  nomenclature  the  vari- 
ous writers  adopt,  yet  unnecessary  confusion 
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has  resulted  from  the  number  of  classifications 
proposed  and  the  apparent  willingness  of  au- 
thors to  multiply  names.  Such  terms  as  saline 
cathartics  and  mercurial  cathartics  are  really 
serviceable,  because,  while  in  no  sense  suggest- 
ive of  therapeutic  action,  they  are  unmistaka- 
bly descriptive  and,  moreover,  sanctioned  and 
recognised  by  years  of  use.  Some  writers,  in- 
deed, appear  to  be  influenced  by  this  very 
unnecessary  minuteness  of  classification  and,' 
going  to  the  other  extreme,  make  no  division 
whatever,  but  describe  the  cathartic  drugs  in 
order,  from  the  mildest  to  the  most  violent. 
Some  classification,  however,  seems  important, 
though  it  must  be  remembered  that  the  use  of 
greater  or  lesser  doses  may  easily  transfer  a 
drug  from  one  class  to  another,  and  that  here 
as  in  most  things  medical  sharp  demarcation 
is  the  exception  and  '•  overlapping  "  the  rule. 
"The  simplest  is  always  the  best,"  and  the 
simplest  classification  is  that  of  Wood,  who 
divides  the  cathartic  group  into  laxatives, 
purges,  hydragogues,  and  drastics. 

Laxatives  are  the  mildest  of  cathartics,  and 
should  cause  gentle  evacuation  without  irrita- 
tion. The  class  includes  many  things  not  or- 
dinarily classed  as  drugs,  and  among  the  foods 
we  find  many  which  have  unmistakably  a  laxa- 
tive effect.  Of  these  are  green  vegetables, 
many  of  the  fruits  both  fresh  and  dried,  figs, 
prunes,  and  dates  in  particular,  oils,  honey, 
molasses,  eggs,  soups,  Indian  meal  (maize), 
cracked  wheat,  oatmeal,  bran,  and  bread  made 
from  unbolted  flour  or  the  coarser  forms  of 
grain.  Some  few  of  these  are  possessed  of  a 
drug  value  as  laxatives,  but  by  far  the  larger 
number  of  them  cause  evacuations  for  reasons 
which  are  purely  mechanical,  since  any  food 
which  leaves  a  large  percentage  of  indigestible 
or  undigested  residue  will  be  sufBciently  irri- 
tating to  cause  heightened  intestinal  activity. 
Certain  beverages,  too,  have  a  laxative  effect, 
especially  malt  liquors,  and  in  suitable  cases 
the  administration  of  beer  or  ale  will  produce 
an  excellent  result.  The  cup  of  coffee  so  gen- 
erally the  accompaniment  of  a  breakfast,  be- 
yond a  doubt  exerts  a  laxative  effect,  as  may 
readily  be  ascertained  by  withholding  it  for  a 
few  mornings,  and  even  tea,  if  properly  pre- 
pared, and  not  the  strong  infusion  or  even  de- 
coction of  tannic  acid  that  it  so  commonly  is, 
may  have  a  similar  effect.  Water  is  a  more 
valuable  laxative  than  is  generally  appreciated, 
and  not  a  little  of  the  constipation  which  is  so 
prevalent,  especially  among  women,  might  be 
lessened  or  removed  if  more  water  were  drank. 
In  the  milder  grades  of  constipation  a  most 
satisfactory  result  will  often  follow  the  admin- 
istration of  a  tumblerful  of  water  upon  rising 
in  the  morning  and  before  breakfast.  The 
efficiency  of  this  treatment  some  think  is 
greater  if  the  water  is  taken  cold,  while  others 
think  its  action  more  physiological  if  it  is 
used  hot.  In  either  case,  however,  it  is  mildly 
effective,  and  this  not  because  .it  is  hot  or  be- 
cause it  is  cold,  but  because  it  is  water.  Exer- 
cise is  both  directly  and  indirectly  laxative  in 
a  marked  degree ;  directly  because  of  its  stimu- 
lating effect  upon  digestive  activity,  especially 
that  of  the  liver,  and  indirectly  because  of  its 


strengthening  and  invigorating  action  upon 
the  body  generally.  That  exercise  is  so  ini- 
portant  in  maintaining  intestinal  regularity  is 
beyond  doubt,  and  needs  no  more  striking 
proof  than  is  seen  in  the  constipation  of  those 
who  lead  sedentary  lives.  Abdominal  massage, 
too,  is  laxative  and,  though  not  extensively 
practised  as  yet,  is  a  valuable  therapeutic 
agent  and  one  which  deserves  greater  employ- 
ment. Abdominal  faradization  is  effective  in 
the  same  way,  though  to  a  lesser  degree. 
These  are  the  non-medicinal  laxatives,  and, 
though  I  shall  hereafter  have  occasion  to  refer 
to  their  employment  in  disease,  it  may  be  said 
here  that  habitual  constipation  is  the  condition 
in  which  their  application  is  so  valuable,  and 
one,  too,  which  should  be  corrected  if  possible 
by  them  alone. 

Of  medicinal  laxatives  there  are  a  number, 
and  many  drugs  possess  laxative  properties 
which,  though  marked,  are  yet  subordinate  to 
other  and  more  important  virtues.  The  laxa- 
tive drugs  in  general  use  are  tamarinds, 
manna,  ox  gall,  cassia  flstula,  euonymus, 
cascara  sagrada,  light  and  heavy  magnesia, 
viola  tricolor,  and  sulphur.  Olive  oil,  cotton- 
seed oil,  and  cod-liver  oil — in  fact,  bland  oils  in 
general — are  laxative  to  a  considerable  degree, 
and  rich  cream  has  a  similar  action  which 
renders  it  an  excellent  remedy  for  the  con- 
stipation of  young  children. 

With  purges  the  action  is  more  violent, 
but,  though  they  produce  marked  intestinal 
activity  and  a  considerable  amount  of  irrita- 
tion, yet  this  is  not  in  itself  suflScient  to  cause 
danger.  Some  members  of  this  group  might 
properly  be  placed  in  the  group  preceding 
this,  and  some,  too,  in  that  which  follows. 
For  them  the  question  of  classification  would 
be  determined  simply  by  the  amount  of  the 
dose,  and,  as  has  already  been  said,  no  hard- 
and-fast  line  of  demarcation  between  the 
divisions  of  cathartics  is  possible.  Those 
drugs  which  are  most  frequently  used  as 
purges,  however,  are  castor  oil,  the  mercurials 
(calomel  and  blue  mass),  rhubarb,  aloes,  senna, 
the  saline  cathartics,  juglans,  cascara  sagrada, 
leptandra,  and  frangula. 

Compound  cathartic  pills,  pilulm  cathaiiicm 
composites  (U.  S.  Ph.),  should  also  be  placed 
among  the  purges,  though  the  effect  will  vary 
with  the  number  taken,  one  serving  for  a  laxa- 
tive effect,  while  three,  and  even  two,  will  be 
energetically  purgative.  Each  pill  contains 
1^  grain  of  compound  extract  of  oolocynth,  1 
grain  of  calomel,  J  of  a  grain  of  gamboge,  and 
i  a  grain  of  extract  of  jalap.  A  modification 
of  these  pills  is  found  in  the  vegetable  cathar- 
tic pills,  pilulm  cathartiem  vegetabiles  (U.  S. 
Ph.),  which  are  preferred  by  some  on  account 
of  their  containing  no  mercurial.  They  con- 
tain compound  extract  of  colocynth,  extract 
of  hyoscyamus,  extract  of  jalap,  extract  of 
leptandra,  resin  of -podophyllum,  and  oil  of 
peppermint. 

Hydragogues  are  cathartics  whose  action 
results  in  an  abundant  discharge  of  water  from 
the  intestine.  The  class  is  composite  and  con- 
tains members  of  the  preceding  group  as  well 
as  many  of  the  drastics.    It  will,  therefore,  be 
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apparent  why  the  hydragogues  are  usiially  of 
considerable  violence  of  action  and  also  why  in 
overdoses  some  of  them  may  easily  become 
drastic.  The  hydragogue  drugs  are :  The 
mercurials,  gamboge,  elateriura,  elaterin,  and 
croton  oil ;  the  saline  cathartics,  magnesium 
sulphate,  sodium  sulphate,  magnesium  citrate, 
sodium  phosphate,  potassium  tartrate,  potas- 
sium bitartrate,  and  potassium  and  sodium  tar- 
trate ;  and  the  popular  remedies,  Carlsbad  salts 
and  saline  mineral  waters. 

Th.e  drastic  cathartics  are  those  whose 
action  is  so  violent  and  accompanied  by  so 
much  intestinal  irritation  that  the  danger  of 
pathological  over-effect  is  great,  and  irritant 
poisoning  is  the  result  of  overdoses.  From 
their  very  irritant  properties  most  of  them  are 
hydragogue,  though  only  those  commonly 
used  for  this  purpose  have  been  placed  in  the 
hydragogue  group.  The  drastic  cathartics  are 
jalap,  bryony,  podophyllum,  chelidonium,  iris, 
euonymus,  scammony,  colocynth,  gamboge, 
croton  oil,  elaterium,  and  elaterin. 

The  effects  which  cathartics  have  on  por- 
tions of  the  body  other  than  the  intestmal 
tract  are  interesting  and  often  important.  On 
the  kidneys  the  action  of  cathartic  drugs  is 
generally  manifested  by  a  diminution  of  the 
production  of  urine,  and  this  is  in  proportion 
to  the  amount  of  fluid  discharged  from  the 
bowels.  The  effect  of  hydragogues .  is,  there- 
fore, to  cause  great  diminution  of  the  urine 
unless  it  has  previously  been  diminished  by 
renal  congestion,  in  which  case  the  relief  of  the 
congestion  by  free  and  watery  evacuations 
from  the  bowels  may  be  the  immediate 
predecessor  of  a  greatly  increased  urinary 
flow.  The  saline  cathartics  are  thought  to 
increase  the  quantity  of  urinary  solids,  as  well 
as  in  some  cases  to  cause  urinary  alkalinity, 
and  if  no  catharsis  results  from  giving  them, 
their  energy  is  transferred  to  the  kidneys 
and  diuresis  occurs.  Another  secretion  which 
is  somewhat  aflfeeted  by  cathartics  is  the 
milk,  but  the  purgative  effect  upon  sucklings 
when  cathartics  have  been  administered  to  the 
mother  seem  to  have  been  overestimated,  for 
Gow's  experiments,  though  not  numerous 
either  in  cases  or  in  drugs,  apparently  show 
that  magnesium  sulphate  indeed  frequently 
does  have  this  effect,  while  senna,  cascara 
sagrada,  and  aloes  do  not.  The  quantitative 
effect  of  purgatives  upon  the  milk  is  perhaps 
of  even  greater  importance  than  the  qualita- 
tive, and  castor  oil  undoubtedly  has  galacta- 
gogue  powers,  while  the  salines  are  thought  to 
be  equally  active  in  diminishing  the  secretion. 
The  yellow  discoloration  of  the  milk,  as  well 
as  of  the  urine,  resulting  from  the  administra- 
tion of  rhubarb  is  well  known. 

There  is  considerable  evidence  to  prove  that 
certain  of  the  purgative  drugs  maybe  effective 
when  introduced  into  the  body  by  channels 
other  than  the  alimentaiy  tract,  and  Gerhard 
has  shown  that  purging  may  follow  the  appli- 
cation of  powdered  aloes  to  blistered  surfaces. 
Such  methods  of  administration,  however,  have 
no  practical  value,  and,  with  the  exception  of 
purgative  enemata  and  suppositories,  cathartic 
agents  are  invariably  administered  by  the  mouth. 


Purgative  enemata  are  employed  in  cases  in 
which,  from  gastric  or  intestinal  inflammation, 
the  internal  administration  of  cathartics  is  un- 
wise or  inadmissible,  in  cases  where  the  object 
is  to  accelerate  or  increase  the  activity  of  other 
cathartics,  and  in  cases  where  fsscsl  overload- 
ing of  the  colon  is  to  be  relieved.  Their  action 
is  mainly  due  to  the  stimulation  of  peristalsis 
which  follows  the  irritation  they  produce — a 
peristalsis  which,  as  we  have  already  seen,  is 
not  confined  to  the  area  of  application.  The 
simplest  form  of  purgative  enema,  but  one 
which  is  efficient  only  where  nothing  beyond 
a  mild  action  is  required,  is  the  injection  of 
warm  or  cold  water.  Enemata  of  sweet  oil, 
flaxseed  tea,  infusion  of  slippery  elm,  and 
demulcent  infusions  in  general  are  also  valu- 
able. More  active  than  these  and  more  gen- 
erally employed  is  the  soapsuds  enema,  and 
the  energy  of  its  action  may  be  enhanced  by 
the  addition  of  castor  oil,  magnesium  sulphate, 
oil  of  turpentine,  or  glycerin.  Pure  glycerin 
may  be  injected  in  small  quantities  for  the 
same  purpose,  and  the  recent  introduction  of 
glycerin  suppositories  affords  another  and  most 
convenient  method  of  its  administration.  The 
soap  suppository,  too,  will  often  be  valuable  in 
causing  catharsis,  and  its  employment  for  chil- 
dren is  especially  to  be  recommended. 

The  relief  of  constipation  is  the  most  prom- 
inent if  not  the  most  important  therapeutic 
application  of  cathartics,  and,  though  for  the 
correction  of  occasional  constipation  there  is 
no  objection  to  a  dose  of  compound  licorice 
powder  now  and  then,  or  the  infrequent  half- 
bottle  of  solution  of  "  citrate  of  magnesia,"  the 
extent  to  which  popular  self-purgation  has 
gone  is  alarming.  It  is  the  daily  experience  of 
every  practitioner  to  find  persons  who  stupidly 
or  wilfully  neglect  every  natural  and  hygienic 

E revision  for  maintaining  regularity  of  the 
_  owels,  who  utterly  avoid  exercise,  whose  diet 
is  destitute  of  almost  everything  laxative,  with 
whom  tea  is  the  only  beverage,  and  who  to 
counteract  the  intestinal  sluggishness  which 
not  unnaturally  results  become  veritable  vic- 
tims of  the  "  liver  pill  "  and  its  kindred.  And 
so  they  continue  year  after  year,  constantly 
falling  more  and  more  under  the  control  of 
the  "  pill  habit,"  until  finally  only  the  stronger 
purges  in  any  way  affect  them,  and  they  con- 
stantly suffer  from  symptoms  due  to  chronic 
constipation  and  fsecal  accumulation.  And 
yet  they  wonder  all  the  time  why  they  should 
"be  so  constipated  and  feel  so  badly."  The 
continued  use  of  cathartics,  even  the  mildest,  is 
the  worst  possible  treatment  of  these  oases  of 
continued  constipation,  and,  though  it  may  be 
occasionally  necessary  to  supplement  the  other 
and  more  proper  remedies  by  a  laxative  "  prod," 
this  must  be  as  infrequent  as  possible  and  the 
agent  most  mild.  The  rational  treatment  of 
habitual  constipation  is  by  the  observance  of 
hygienic  rules  in  general,  and  especially  those 
which  govern  diet,  exercise,  and  habits  of  regu- 
larity. Many  a  person  is  constipated  because 
he  has  no  regular  hour  for  defecation,  but 
attends  to  the  matter  when  he  "  finds  time  "  ; 
and  many,  too,  suppress  the  inclination  to  defe- 
cate because  they  have  something  else  they 
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want  to  do,  and  yet  when  they  do  find  leisure 
for  the  purpose  are  surprised  to  find  that  the 
bowels  will  not  move.     The   sole  treatment 
necessary  in  such  cases  is  for  the  patient  to 
have  a  fixed  time  for  defecation  each  day  and 
at  that  time  to  devote  himself  to  this  object. 
At  first  the  establishing  of  this  regular  habit 
may  be  difiicult,  but  if  the  regularity  is  per- 
sisted in  the  bowels  will  soon  respond  with  a 
like  regularity,  for  indeed  they  seem  creatures 
of  habit  almost  as  much  as  man  himself.     For 
the  constipation  of  those  who  lead  sedentary 
lives  exercise  is  the  specific,  and  for  those 
whose  diet  is  constipating  the  laxative  foods 
must  be  prescribed.    Water  drinking  will  often 
correct  mild  grades  of  constipation.     It  has 
already  been  considered.     In  some  oases  the 
relinquishing  of  the  tea  habit  will  be  required 
or  that  of  the  astringent  wines  ;  and  for  them 
may  be  substituted  (if  nothing  forbids)  an  oc- 
casional glass  of  beer  or  ale.    If  these  remedies 
are  not  enough,  the  cold  enema  may  be  em- 
ployed, or  abdominal  massage,  or  faradization, 
and  certainly  their  use  is  wiser  than  that  of 
the  ever-ready  pill.    In  some  cases  these  means 
will  be  sufficient,  but  in  others  it  will  be  neces- 
sary to  add  to  them  the  correction  of  certain 
functional  irregularities  before  a  cure  or  even 
relief  will  result.    Thus,  the  constipation  which 
accompanies  gastric  dyspepsia  can  not  be  rad- 
ically cured  until  the  dyspepsia  is  treated  and 
relieved.     In  like  manner,  the  constipation  of 
anasmia  or  debility  can  be  permanently  removed 
only  upon  the  correction  of  these  conditions. 
In  the  constipation  due  to  functional  disturb- 
ance of  the  liver  and  an  insufficient  produc- 
tion of  bile,  those  cases  so  often  described  as 
"  bilious,"  the  drugs  which  are  supposed  to 
stimulate  hepatic  action  must  be  given  at  first, 
and  especially  ipecac,  nitrohydrochloric  acid, 
magnesium   sulphate,  podophyllum,   and   bi- 
chloride   of    mercury.     If,    notwithstanding 
these  means,  the  digestion  becomes  disturbed, 
the  tongue  is  furred,  and  all  the  signs  of  a 
"  bilious  "  attack  are  present,  nothing  so  well 
suffices  as  a  free  mercurial  purgation.     The 
use  of  these  drugs  must  not  be  persisted  in, 
however,  lest  dependence  on  them  should  re- 
sult, and  indeed  it  is  not  necessary  that  it 
should  if  other  means  are  applied  to  the  case, 
and  above  all  things  if  exercise  is  used  freely. 

Cases  of  fcBcal  accumulation  in  the  colon, 
especially  common  in  the  aged,  are  indeed 
difficult  to  cure,  for  here  it  is  no  functional 
disturbance  to  be  set  right,  but  a  defective 
innervation  and  an  exhausted  and  atrophic 
condition  of  the  intestinal  muscles.  Aloes  is 
the  remedy  most  valuable  for  this  condition, 
and  it  is  generally  combined  with  strychnine 
that  the  tonic  effect  of  the  latter  drug  may  be 
had  so  far  as  possible  for  the  debilitated  mus- 
cles and  impotent  nerves.  Even  with  this  treat- 
ment accumulation  often  takes  place,  and  then 
is  required  the  enema,  and  even  the  manual 
removal  of  scybala.  These  are  the  causes  of 
constipation  we  are  oftenest  called  upon  to 
remove ;  of  less  frequent  causes,  such  as 
chronic  lead  poisoning,  it  is  not  necessary  to 
speak.  The  correction  of  the  constipation 
which  accompanies  acute  febrile  diseases  re- 


quires no  consideration  further  than  that 
already  given,  for  from  its  very  nature  it  is 
limited  in  duration,  and  the  employment  of 
laxatives  and  even  purges  for  its  correction  is 
therefore  justified. 

To  check  the  diarrhcea  due  to  undigested 
food  by  removing  from  the  intestines  those 
irritating  and  generally  decomposed  matters 
on  which  the  discharge  depends  is  another 
and  most  important  application  of  the  purga- 
tive drugs.  For  this  purpose  castor  oil  is  gen- 
erally most  efficient  or,  if  that  is  objected  to,  a 
saline.  The  use  of  cathartics  for  the  relief  of 
intestinal  colic  is  similarly  explained  and  the 
drugs  used  are  the  same. 

Elimination  of  morbid  materials  and  poisons 
from  the  body  is  another  service  rendered  by 
cathartics,  and  especially  in  the  condition  of 
urcBmia  their  value  is  exceedingly  great.  The 
hydragogue  drugs  are  generally  the  ones  em- 
ployed for  this  purpose,  and  particularly 
elaterium.  In  using  these  active  remedies  it 
must  not  be  forgotten  that,  employed  too 
often  or  for  too  long  a  time,  they  may  be 
productive  of  considerable  debility,  and  this 
in  a  disease  in  which  debility  is  one  of  the 
greatest  dangers.  The  removal  of  the  poisons 
of  gout  and  rheumatism  from  the  body  may 
perhaps  be  accomplished  to  some  extent  by  the 
salines,  and  the  antidotal  effect  of  the  sulphates 
of  magnesium  and  of  sodium  in  poisoning  by 
lead  and  carbolic  acid  is  well  known.  That 
the  poisons  of  infectious  diseases  are  removed 
by  purgation  is  more  than  doubtful,  and  the 
benefit  derived  from  beginning  the  treatment 
of  such  diseases  by  a  free  catharsis  is  probably 
more  imaginary  than  real. 

Some  of  the  cathartics,  and  especially  the 
salines,  act  to  deplete  the  digestive  tract  and 
the  body  generally,  and  thus  remote  inflamma- 
tory conditions  may  be  much  benefited  as 
well  as  those  of  the  intestines  themselves. 
Dysentery  is  thus  treated  by  the  administra- 
tion of  a  saline,  given  either  in  one  large  dose 
at  the  invasion  of  the  disease  or  in  small  and 
frequently  repeated  doses  throughout  its 
course.  Portal  congestion  is  benefited  in  the 
same  way,  and  indeed  the  good  effect  of  a 
course  of  treatment  by  Carlsbad  salts  in  he- 
patic cirrhosis  is  often  most  striking. 

The  hydragogue  cathartics  are  much  em- 
ployed in  aiding  the  absorption  of  dropsical 
effusions  by  causing  the  discharge  of  large 
quantities  of  fluid  from  the  bowels.  Their 
power  to  accomplish  this  is  great,  but  care 
must  be  exercised  lest  their  continued  use 
result  in  injurious  and  even  dangerous  ex- 
haustion. Inflammatory  effusions,  too,  are 
sometimes  thus  treated  in  the  chronic  stage ; 
an  example  of  this  is  offered  by  pleurisy  with 
effusion. 

In  conditions  associated  with  cerebral  con- 
gestion the  use  of  the  hydragogues  as  revul- 
sives is  often  of  great  benefit,  but  it  is  more 
than  likely  that  depletion  is  as  much  to  be 
credited  for  this  as  revulsion  is. 

The  pelvic  circulation  is  decidedly  stimu- 
lated by  a  few  of  the  cathartics,  especially 
aloes.  In  atonic  uterine  conditions,  therefore, 
this  drug  has  met  with  considerable  employ- 
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ment,  and  is  especially  used  in  combination 
with  iron  and  with  myrrh. 

The  contra-indications  to  the  use  of  cathartic 
drugs  have  to  some  extent  been  suggested  in 
what  has  preceded,  but  in  general  it  may  be 
said  that  they  are  as  few  as  the  indications 
are  many.  The  most  important  ones  are  the 
danger  of  doing  permanent  harm  by  giving 
rise  to  the  continued  necessity  for  their  use, 
and  the  presence  of  gastric  or  intestinal  ulcer- 
ation and  severe  inflammation,  as  well  as  the 
occurrence  of  organic  intestinal  obstruction. 
In  pregnancy  and  during  menstruation,  too, 
the  use  of  all  save  the  mildest  of  cathartics  is 
forbidden,  and  at  these  times  aloes  seems 
especially  apt  to  be  harmful  because  of  its 
exciting  effect  upon  the  pelvic  circulation. 
Finally,  the  efHeot  of  some  of  the  laxatives 
upon  the  milk  must  not  be  forgotten  when 
they  are  administered  to  women  in  lactation. 

In  giving  the  cathartic  drugs  a  greater 
efEect  will  invariably  follow  their  administra- 
tion upon  an  empty  stomach,  and  to  enhance 
their  action  the  drinking  of  water  in  consid- 
erable quantity,  as  well  as  the  taking  of  mod- 
erate exercise,  will  be  efBcient.  The  salines 
may  be  given  in  carbonic-acid  water,  but  the 
advantage  this  possesses  over  ordinary  drink- 
ing water  is  not  great.  One  peculiarity  of  the 
action  of  salines  is,  however,  to  be  noted,  for 
it  intimately  concerns  their  administration, 
and  that  is  the  degree  of  concentration  in 
which  their  solutions  should  be  administered. 
It  has  been  ascertained  that  the  strength  of  a 
saline  cathartic  solution  in  the  intestines  an 
hour  or  two  after  giving  it  is  in  the  neigh- 
bourhood of  6  per  cent.,  any  amount  of  water 
with  which  it  has  been  given,  more  than 
enough  to  make  a  solution  of  this  strength, 
having  been  absorbed,  while  any  deficiency  of 
this  fluid  of  administration  has  been  supplied 
by  the  intestines  until  the  proper  dilution  has 
occurred  and  the  required  percentage  has  been 
attained.  It  apparently  follows,  therefore,  that 
to  produce  the  greatest  depletion  a  solution 
stronger  than  6  per  cent,  should  be  given, 
while  to  obtain  the  greatest  rapidity  of  action 
'the  solution  as  administered  shoiild  be  one  of 
about  this  percentage. 

A  tendency  to  cause  griping  is  a  marked 
characteristic  of  the  more  energetic  cathartics, 
and  to  counteract  this,  especially  in  the  case 
of  vegetable  cathartics,  the  aromatics,  opium, 
and  belladonna  are  used. 

Henet  a.  Griffin. 

CATHARTINIC  ACID,  CieoH.eNjSO,,,, 
a  brownish-yellow  powder  obtained  from  senna 
leaves,  is  said  to  be  a  trustworthy  and  ener- 
getic cathartic,  and  to  be  free  from  disagree- 
able taste.  The  dose  for  an  adult  is  2J  grains ; 
for  a  child  from  two  to  four  years  old,  f  of  a 
grain.  The  remedy  has  been  found  very  use- 
ful in  habitual  constipation. 

CATHERETICS  are  agents  whose  action 
is  mildly  caustic.  In  this  country  the  name  is 
seldom  used,  and  the  group  for  which  it  stands 
is  rarely  set  apart  from  the  caustic  class.  As 
a  matter  of  fact,  it  is  scarcely  necessary  that 
such  a  subdivision  should  be  made,  for  we 
16 


gain  nothing  by  calling  a  mild  caustic  a 
eatheretic,  and  on  the  other  hand  there  is  the 
very  valid  objection  to  it  that  it  introduces 
another  name  and  another  class  into  a  branch 
of  medical  science  which  is  already  over- 
endowed  with  them.  In  one  sense  the  name 
has  an  apology  for  its  continued  existence,  for 
the  common  use  made  of  mild  caustics  is  in 
the  removal  of  small  growths,  and  hence  the 
practical  application  of  the  word  eatheretics  is 
to  drugs  generally  employed  for  the  destruc- 
tion of  corns,  warts,  redundant  granulations, 
and  morbid  vegetations.  The  more  active 
caustics  will  of  course  destroy  such  tissues 
promptly,  but  it  is  to  the  feebler  ones,  which 
act  rather  by  a  slow  eating  away,  that  the 
name  eatheretics  is  applied.  Of  such  agents 
there  are  a  number. 

Acetic  acid  and  its  modifications  offer  the 
best  example  of  eatheretic  drugs,  and  the  fre- 
quently repeated  application  of  the  official 
acetic  acid  or  of  glacial  acetic  acid  to  small 
growths  is  most  effective.  This  end  is  also 
well  accomplished  by  salicylic  acid,  and  there- 
fore the  combination  of  these  two  drugs  as 
recommended  by  Unna  is  an  excellent  one. 
His  formula  is : 

B  Salicylic  acid 30  grains ; 

Acetic  acid 1  oz. 

M.     S. :  Apply  with  a  camel's-hair  brush. 

The  particular  use  he  makes  of  it  is  for  con- 
dylomata. Monochloraoetic  acid  and  trichlor- 
acetic acid  are  likewise  active,  and  the  frequent 
application  of  either  to  warts,  condylomata, 
indolent  ulcers,  and  nmvi  will  generally  result 
in  a  satisfactory  destruction  and  a  healing 
accompanied  by  little  or  no  scarring.  More- 
over, the  applications  are  practically  painless, 
and  therefore  especially  suitable  for  use  on 
children. 

The  action  of  salicylic  acid  in  destroying 
small  growths  has  already  been  mentioned. 
It  may  be  applied  in  powder  and  bound  on  or 
in  any  solution,  but  collodion  seems  to  be  the 
best  vehicle.  The  formula  of  a  very  widely 
used  corn  cure  is  as  follows : 

5  Salicylic  acid. 

Tincture    of    cannabis   in- 

dica,  each 1  drachm ; 

Flexible  collodion,  enough 
to  make 1  oz. 

M.  S. :  Apply  with  a  camel's-hair  brush 
morning  and  night,  limiting  the  coating 
strictly  to  the  corn.  The  applications  are  con- 
tinued for  several  days,  and  then  the  parts  are 
soaked  in  warm  water,  when  the  com  may 
easily  be  shelled  out  in  part  if  not  entirely. 

Copper  sulphate,  zinc  sulphate,  and  silver 
nitrate  are  valuable  caustics,  but  their  action 
is  as  a  rule  mild  and  the  efEect  produced  is 
superficial.  As  caustics  they  are  applied  in 
solid  form.  Dried  alum,  too,  is  feebly  eschar- 
otic,  and  is  eificient  in  destroying  flabby  and 
unhealthy  granulations.  The  use  of  potassium 
bichromate  in  solution  is  often  advisable  for 
the  destruction  of  small  growths,  venereal  ex- 
crescences, and  mucous  patches. 

In  former  times  the  word  eatheretic  had 
another  meaning,  and  in  old  works  on  medi- 
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cine  we  find  it  applied  to  the  use  of  evacuants 
for  causing  the  removal  of  swellings,  effusions, 
and  enlargements  by  the  production  of  great 
debility. — Henry  A.  Griffin. 

CATRAMINE,  said  to  be  a  volatile  oil  de- 
rived from  Abies  canadensis  balsamiea,  has 
been  recommended  as  superior  to  oil  of  tur- 
pentine as  a  stimulant,  expectorant,  and  diu- 
retic, also,  used  suboutaneously,  as  a  remedy 
for  tuberculosis  and  lupus.  Adequate  data 
are  not  at  hand  to  warrant  its  use  in  prefer- 
ence over  better-known  drugs  at  present. 

CAtriiOPHYIiliUM,  blue  cohosh,  the 
root  of  Oaulophyllum  thalictroides,  though  its 
name  still  lingers  in  the  U.  S.  Ph.,  is  practi- 
cally not  in  use  among  physicians. 

CAUSTICS. — While  there  may  be  a  verbal 
distinction  between  these  bodies  and  cauter- 
ants,  there  is  little  or  no  practical  diflference 
between  them,  as  the  action  of  the  two  is  es- 
sentially the  same.  They  are  usually  divided 
into  two  classes,  the  actual,  or  those  in.  which 
heat,  no  matter  how  employed,  is  the  active 
agent,  and  the  potential,  by  which  a  chemical 
process  of  deoxidation,  abstraction  of  fluid, 
coagulation  of  albuminoids,  or  conversion  of 
the  tissues  into  carbon  or  gaseous  bodies  is 
called  into  play.  The  action  of  both  classes  is 
more  or  less  painful,  that  of  the  actual  cautery 
being  the  severest  at  the  moment  but  of  slight 
duration,  while  that  of  the  caustic  alkalies  is 
probably  less  painful  than  that  of  the  other 
potential  cauteries.  When  destruction  of  tis- 
sue is  the  object  the  pain  may  be  avoided  by 
the  aid  of  ansestheties  or  anodyne  medicines 
save  when  the  discomfort  attendant  upon  their 
use  will  probably  be  greater  than  that  caused 
by  the  caustic,  but  when  counter-irritation  or 
a  revulsive  effect  is  intended  they  are  inad- 
missible, as  the  pain  inflicted  by  whatever 
agent  is  used  enters  largely  into  the  curative 
action  of  this  procedure.  Apart  from  questions 
of  convenience  and  ease,  it  is  of  little  moment 
whether  the  galvano-cautery,  the  so-called 
thermo-cautery,  or  the  old-fashioned  cautery 
iron  is  used,  as  the  therapeutic  effect  in  each 
case  is  the  same.  When  attainable,  the  gal- 
vano-cautery or  a  platinum  wire  or  instru- 
ment heated  by  an  electric  current  passed 
through  it  presents  the  great  advantages  of 
being  perfectly  under  control,  so  far  as  tem- 
perature is  concerned,  and  of  its  capability  of 
being  made  in  almost  any  desired  form.  The 
thermo-cautery  (Paquelin's  cautery),  or  a  plati- 
num point  heated  by  the  vapour  of  gasoline  or 
by  illuminating  gas,  stands  next  in  conven- 
ience, but  is  not  very  safe,  when  gasoline  is 
employed,  to  use  in  the  vicinity  of  light  and 
in  operations  near  the  face,  for  it  may  ignite 
the  vapour  of  the  anaesthetic  used  or  any  in- 
flammable liquid  which  may  be  carelessly 
spilled.  It  is  also  somewhat  freaky,  working 
well  at  one  time  and  cooling  without  any  ap- 
parent reason  at  another.  Irons  heated  by  the 
direct  action  of  fire  or  fiame  are  rarely  used 
at  the  present  time  save  when  the  other  more 
convenient  appliances  are  not  at  hand  or  when 
the  cauterization  is  to  be  so  slight  as  to  hardly 
warrant  the  trouble  of  putting  them  in  oper- 


ation. Those  made  of  steel  or  iron  are  the 
best,  as  they  are  less  liable  to  become  rough, 
and  also  retain  their  heat  better  than  those  of 
other  metals.  They  should,  if  possible,  be 
heated  by  a  charcoal  fire,  one  of  coal  being 
more  apt  to  roughen  them,  by  a  Bunsen  burn- 
er, or  a  specially  constructed  alcohol  lamp.  If 
it  is  at  hand,  the  small  lamp,  burning  gasoline 
or  the  like  under  pressure,  used  by  plumbers 
to  melt  lead  and  solder  will  be  found  to  give 
an  intense  heat.  For  the  destruction  of  warts, 
moles,  and  other  very  superficial  growths,  the 
rays  of  the  sun  brought  to  a  focus  by  a  bicon- 
vex lens  on  the  part  to  be  operated  upon  will 
often  give  good  results,  and  if  care  is  taken  to 
affect  only  the  superficial  layers  of  the  skin, 
the  eschar  is  scarcely  perceptible.  This  pro- 
cedure, however,  is  quite  painful  and  slow. 
The  surfaces  of  all  kinds  of  cautery  irons 
which  come  in  contact  with  the  tissues  should 
be  as  smooth  as  possible,  for  rough  and  cor- 
roded spots  are  apt  to  adhere  and  tear  the 
part. 

Their  temperature  must  depend  upon  the 
effect  desired.  When  destruction  en  masse  is 
sought  for,  and  there  is  no  danger  of  or  objec- 
tion to  a  slight  trespassing  upon  the  adjoining 
tissues,  the  higher  the  temperature,  within 
reasonable  limits,  the  better,  as  when  it  is  suf- 
ficiently high  there  is  actual  combustion,  a 
conversion  of  the  tissues  into  gaseous  bodies, 
and  little  or  no  slough  is  formed  beyond  a  thin 
layer  upon  the  unaffected  parts.  Of  course 
too  high  a  temperature  is  to  be  avoided  within 
the  various  cavities  of  the  body  or  in  the 
vicinity  of  delicate  organs  or  important  struc- 
tures. When,  on  the  other  hand,  counter-irri- 
tation or  a  revulsive  action  is  desired  the 
cautery  should  not  be  more  than  hot  enough 
to  be  of  a  dull-red  colour ;  also  when  used  to 
arrest  heemorrhage  it  should  be  of  about  this 
temperature.  Shields  of  various  forms  and 
materials  have  been  devised  to  protect  the 
sound  tissues  against  the  heat  of  cautery 
irons,  but  asbestos  cardboard,  to  be  found  at 
all  dealers  in  machinists'  supplies,  is  as  good 
as  anything  for  the  purpose  and  is  inexpen- 
sive and  clean.  The  form  of  cauteries  is  to  be 
governed  entirely  by  the  uses  they  are  to  be 
put  to,  but  as  a  rule  the  smaller  they  are  the 
easier  is  their  manipulation.  When  they  are 
to  be  used  for  counter-irritation,  a  fine-pointed 
instrument  is  preferable,  as  it  may  be  drawn 
lightly  over  the  sm-face,  making  narrow,  linear 
burns  or  small  points,  which  should  not  be 
deep  enough  to  cause  anything  more  than  the 
smallest  amount  of  suppuration.  Contact 
with  or  close  approximation  to  bones  must  be 
avoided,  otherwise  caries  or  necrosis  is  ex- 
tremely apt  to  follow. 

In  the  treatment  of  long-standing  neural- 
gias, especially  of  the  larger  nerve  trunks,  the 
actual  cautery  is  often  effectual  when  other 
and  milder  measures  have  failed.  Spinal  irri- 
tation may  sometimes  be  severe  enough  to 
demand  this  procedure.  In  both  conditions 
the  probable  occurrence  of  disfiguring  scars 
must  be  borne  in  mind  and  parts  subject  to 
friction  by  the  clothing  avoided  as  far  as  pos- 
sible.    Contracting  cicatrices  in  which  nerve 
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filaments  are  included  and  compressed,  caus- 
ing often  intolerable  pain,  are  better  treated 
with  this  than  anything  else,  but  to  be  eifeo- 
tuai  the  cicatrix  must  be  repeatedly  cauterized 
until  entire  relief  is  experienced.  In  all  neu- 
rotic conditions  the  moral  effect  of  the  actual 
cautery  must  not  be  lost  sight  of,  as  it  is  often 
most  marked  and  the  benefit  obtained  is  en- 
tirely out  of  proportion  to  the  extent  of  the 
cauterization. 

The  list  of  potential  caustics  which  have 
been  or  are  employed  is  almost  endless,  and 
the  selection  of  the  one  to  be  used  of  tener  de- 
pends upon  the  individual  preferences  of  the 
operator  than  upon  any  real  difference  in  ef- 
fectiveness between  them.  On  account  of 
their  strong  affinity  for  water  and  their  pow- 
erful coagulant  effect  upon  albuminoids,  the 
concentrated  mineral  acids  naturally  occupy 
the  first  place  in  conditions  or  situations  in 
which  their  tendency  to  extend  their  action  is 
not  a  drawback.  Of  this  group,  sulphuric  and 
phosphoric  acids  are  the  most  energetic,  and, 
if  used  in  considerable  quantity,  will  penetrate 
and  destroy  the  tissues  to  a  very  marked  de- 
gree; consequently  they  are  not  often  used. 
The  former,  however,  when  made  into  a  pasty 
mass  with  dried  zinc  sulphate  or  with  pow- 
dered asbestos  in  the  proportion  of  3  parts  of 
the  acid  to  1  part  of  asbestos  (the  latter  prepa- 
ration being  known  as  Michel's  paste),  becomes 
manageable  and  gives  rise  to  a  superficial  and 
easily  detached  eschar.  Hydrochloric  acid  is 
rather  feeble,  but  is  sometimes  used  to  destroy 
superficial  cutaneous  growths.  Chromic  acid 
is  a  powerful  esoharotic,  rarely  if  ever  used  in 
its  crystalline  form,  aqueous  solutions  varying 
in  strength  according  to'  their  uses  being  pref- 
erable. They  are  used  to  destroy  the  smaller 
morbid  growths,  such  as  warts,  condylomata, 
etc.,  especially  when  situated  in  the  mouth, 
the  larynx,  or  some  other  cavity  of  the  body, 
but  are  to  be  employed  with  caution,  as  they 
are  apt  to  penetrate  deeply.  Nitric  acid  is  the 
most  extensively  used  of  these  acids.  The 
fuming  variety  is  the  most  effective  and  for 
general  purposes  is  probably  the  best,  as  the 
surfaces  cauterized  by  it  are  left  in  a  better 
condition  to  heal  than  when  other  agents  are 
employed.  Condylomata,  cancrum  oris,  warts, 
venereal  ulcerations,  phagedcena,  internal  hcem- 
orrhoids,  and  non-malignant  growths  in  gen- 
eral are  the  morbid  manifestations  for  which 
it  is  most  commonly  used. 

Glacial  acetic  acid  is  somewhat  escharotic, 
but  is  not  much  used  except  to  destroy  warts 
or  corns.  Crystalline  carbolic  acid  or  a  strong 
solution  of  it  is  rarely  used  save  in  treating 
venereal  or  shallow  ulcers,  in  which  cases  its 
germicidal  properties  are  of  advantage,  and, 
moreover,  it  is  slightly  anaesthetic  and  the  pain 
caused  by  it  is  not  apt  to  last  long.  A  mix- 
ture of  2  parts  of  the  crystalline  acid  and  1 
part  of  iodine,  diluted  as  desired  with  glycerin 
(known  as  iodized  phenol)  and  one  of  equal 
parts  of  the  acid  and  of  iodine  in  150  of  glyc- 
erin (denominated  iodated  phenol)  have  both 
been  used  with  some  success  as  intra-uterine 
escharotics.  Whenever  any  escharotic  prepa- 
ration consisting   of  an   acid   or   having  a 


strongly  acid  reaction  is  used,  it  is  wise,  when 
practicable,  to  cover  the  surfaces  which  are  to 
be  unaffected  with  some  unctuous  body  such 
as  vaseline.  The  action  in  all  cases  may  be 
checked  by  free  irrigation  with  a  weak  solution 
of  any  alkali,  except  the  carbonates,  which  by 
giving  off  carbonic-acid  gas  might  give  rise  to 
complications.  When  caustic  acids  are  used 
in  or  near  the  mouth  great  care  should  be  ob- 
served to  prevent  their  contact  with  the  teeth, 
and  after  their  employment  the  mouth  must 
be  washed  out  thoroughly  with  an  alkaline 
solution. 

A  glass  brush  is  the  most  convenient  instru- 
ment for  applying  acids,  but  a  glass  rod,  a  rag 
on  the  end  of  a  stick,  or  a  stick  itself  may  be 
used  if  the  former  is  not  at  hand.  Bromine 
is  one  of  the  most  powerful  caustics  used  in 
medicine,  but  its  action  is  almost  beyond  con- 
trol and  its  application  to  living  tissues  is  fol- 
lowed by  widespread  destruction  and  ulcerating 
surfaces  which  are  very  slow  to  heal.  It  is 
consequently  rarely  used  except  in  the  treat- 
ment of  hospital  gangrene.  Arsenic  or  ar- 
senious  acid  has  been  used  extensively  for  the 
destruction  of  malignant  growths,  especially 
cancers,  and  is  the  basis  of  many  of  the  em^ 
pirioal  preparations  sold  for  that  purpose,  but 
it  is  not  better  than  many  other  caustics,  and 
unless  employed  with  caution  may  be  absorbed 
and  give  rise  to  arsenical  poisoning.  It  causes, 
great  pain  and  is  usually  combined  with  not 
more  than  4  parts  of  flour,  starch,  calomel,  or 
some  other  inert  substance,  as  mixtures  of 
lesser  strength  do  not  excite  sufficient  inflam^ 
matory  action  to  prevent  its  absorption.  It 
must  be  applied  to  raw  surfaces,  and  it  is  not 
best  to  cover  at  one  time  an  area  greater  than 
that  of  a  half-dollar.  For  the  destruction  of 
large  masses  of  morbid  growths,  especially 
those  of  a  malignant  type,  there  is  hardly  any 
caustic  so  desirable  as  zinc  chloride,  which, 
though  exciting  considerable  pain,  is  not  alD- 
sorbed  or,  if  it  is,  is  without  any  injurious 
effects  upon  the  general  system.  It  is  usually 
combined  with  flour,  equal  parts  of  which  and 
the  zinc  salt  constitute  Canquoin's  paste,  and 
is  applied  in  cakes  or  plates  upon  a  denuded 
surface.  In  from  ten  to  fourteen  days  the 
eschar  separates  and  a  fresh  surface  is  exposed, 
to  which  further  applications  may  be  made  if 
necessary.  By  adding  half  as  much  antimony 
chloride  as  the  amount  of  zinc  chloride,  a  very 
energetic  compound  is  formed. 

Felix's  caustic  paste  has  this  salt  as  a  basis, 
and  contains  carbolic  acid,  croton  chloral, 
brominated  camphor,  iodol,  corrosive  subli- 
mate, and  starch  or  flour,  but  it  is  no  great 
improvement  upon  the  simpler  Canquoin's 
paste.  Small  cylinders  formed  of  a  mixture 
of  zinc  chloride  and  calcium  sulphate,  flour,  or 
the  like,  re-enforced  by  threads  in  their  inte- 
rior or  wound  around  them,  are  sometimes 
used  to  form  issues  or  inserted  into  incisions 
surrounding  a  morbid  growth  with  a  view  to 
causing  a  slough  of  the  central  mass  by  de- 
priving it  of  nutriment. 

Zinc  sulphate  may  be  used  in  the  powdered 
form.  It  acts  rapidly  and  quite  powerfully, 
and  is  well  adapted  for  destroying  the  surface 
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of  unhealthy  ulcers,  etc.  Combined  with  equal 
parts  of  corrosive  sublimate,  it  has  been  em- 
ployed with  good  results  in  onychia  maligna, 
one  application  being  usually  sufficient  to  cause 
sloughing  down  to  healthy  tissue.  Corrosive 
sublimate,  or  mercuric  chloride,  is  possessed  of 
decided  escharotic  properties,  but  is  apt  to  be 
absorbed  and  is  rarely  used.  A  solution  of 
mercuric  nitrate  (the  liquor  hydrargyri  nitratis 
of  the  U.  S.  and  Br.  Ph's)  is  applicable  in  the 
treatment  of  venereal  ulcers,  ulcerations  of  the 
cervix  uteri,  lupus,  and  in  general  all  shallow 
ulcerations,  also  to  the  removal  of  the  cuticle 
preparatory  to  the  use  of  other  caustics.  It 
may  be  applied  with  an  ordinary  camel's-hair 
pencil,  but  should  not  be  allowed  to  remain  on 
longer  than  necessary,  lest  absorption  and 
salivation  shoiild  occur.  For  all  conditions 
in  which  a  superficial  action  is  desired  silver 
nitrate  is  by  far  the  best  caustic  we  po.'isess. 
Its  action  is  limited  to  the  parts  with  which  it 
comes  in  contact,  and  it  is  extremely  easy  of 
application.  The  crystals  are  not  often  used, 
but  generally  small  sticks  or  pencils,  some- 
times strengthened  by  threads  in  their  interior 
or  by  wax,  platinum  wire,  etc.,  upon  their  ex- 
terior where  only  small  surfaces  are  to  be 
touched  or  a  sinus  is  to  be  treated.  A  small 
quantity  can  be  melted  in  a  porcelain  dish, 
and  probes  given  a  thin  coating  by  simply 
dipping  them  into  it.  B'or  ordinary  external 
use  one  of  the  numerous  caustic  holders  fur- 
nishes a  convenient  method  of  holding  it. 
When,  as  has  sometimes  been  the  case,  frag- 
ments have  been  detached  from  the  pencils, 
etc.,  any  disastrous  or  undesirable  effects  may 
be  prevented  by  the  free  use  of  solutions  of 
common  salt. 

Caustic  potash,  or  potassa,  is  powerfully  es- 
charotic, needing  no  preparatory  denudation  of 
the  skin,  and  its  action  extends  widely  beyond 
the  point  of  application;  consequently  it  is 
not  to  be  employed  when  a  limited  effect  is 
called  for.  By  itself  it  is  rather  more  power- 
ful than  is  usually  desired,  and  it  is  commonly 
combined  with  equal  parts  of  caustic  lime, 
forming  Vienna  caustic  or  paste.  When  mixed 
with  equal  parts  of  gutta  peroha  it  becomes 
somewhat  more  manageable  and  less  diffusible, 
and  can  be  moulded  into  almost  any  desired 
shape.  Before  using  this  it  must  be  soaked  in 
alcohol  for  a  few  seconds.  Potash  itself  and 
Vienna  paste  have  been  extensively  employed 
in  the  treatment  of  cancer,  to  form  issues,  and 
to  open  hoils,  cariuncles,  and  indolent  or  deep- 
seated  abscesses,  but  for  the  majority  of  these 
conditions  the  galvano-cautery  is  much  to  be 
preferred.  When  it  is  used  to  open  boils,  etc., 
a  piece  of  adhesive  plaster  with  an  opening  of 
the  size  of  the  part  to  be  cauterized  is  placed 
upon  the  surface  and  the  caustic  applied  over 
the  uncovered  portion.  Caustic  soda  is  less 
deliquescent  and  diffusible  than  potassa,  and 
may  be  substituted  for  it ;  when  combined 
with  equal  parts  of  caustic  lime  it  is  known 
as  London  paste.  After  the  use  of  alkaline 
caustics,  if  it  is  desired  to  limit  their  action 
this  may  be  done  by  irrigating  the  parts  with 
weak  acid  solutions. 

Copper  sulphate,  chloride,  and  nitrate  are 


more  or  less  caustic,  but  are  rarely  used  as 
such.  The  question  of  poulticing  after  the 
use  of  caustics  is  one  which  must  be  de- 
termined by  the  situation,  etc.,  of  the  cauter- 
ized parts.  When  a  second  cauterization  is  to 
be  performed  it  is  better  to  use  them,  or  when 
superficial  collections  of  pus  are  opened  into, 
but  when  these  collections  are  deep-seated  and 
one  object  of  using  caustics  is  to  form  a  fistu- 
lous tract  with  thick  and  tough  walls,  they 
should  be  avoided.  If  they  are  applied  after 
the  cauterization  has  been  done  for  the  pur- 
pose of  revulsion  or  counter-irritation  they 
defeat  the  end  in  view  in  a  measure  by  re- 
lieving the  irritation  of  the  peripheral  nerves. 
For  the  removal  of  large  and  superficially 
located  tumours  the  knife  is  by  far  the  best 
means,  and  holds  out  the  greatest  hope  of 
eradicating  all  malignant  growths.  On  the 
other  hand,  when  the  parts  are  not  readily , 
accessible  or  the  disease  processes  are  super- 
ficial, the  actual  cautery  is  entirely  satisfactory 
and  in  many  cases  the  only  suitable  means. 
Probably  nitric  acid  and  zinc  chloride  are  the 
safest  and  most  generally  applicable  of  the 
potential  caustics  where  any  decided  action  is 
desired,  and  silver  nitrate  is  the  best  for  super- 
ficial lesions.  As  a  rule,  it  is  better  to  destroy 
but  a  small  amount  of  tissue  at  one  time,  and 
to  repeat  the  operation  as  it  may  be  needed. 
This  is  of  special  importance  when  caustics 
are  used  on  parts  where  a  permanent  scar  would 
be  a  disfigurement. — Russell  H.  Nevins. 

CAVIARE,  the  salted  roe  of  the  sturgeon, 
has  been  used  occasionally  as  a  substitute  for 
cod-liver  oil.  For  those  who  find  it  palatable 
it  is  undoubtedly  very  nutritious. 

CAYAPONINE,  an  alkaloid  obtained  from 
the  fruit  of  a  Brazilian  species  of  Cayaponia, 
a  cucurbitaceous  plant,  is  said  to  resemble 
elaterin  very  closely  in  physical  qualities  and 
chemical  composition.  It  has  been  used  as  a 
purgative  in  doses  of  about  nine  tenths  of  a 
grain,  and  is  said  to  be  efBoient  and  not  to 
produce  griping. 

CELANDINE.— See  Chelidonium. 

CELASTRINE.— The  accounts  of  the  al- 
kaloid of  this  name  obtained  from  Celastrus 
edulis  are  meagre  and  contradictory,  but  it 
seems  that  in  almost  every  way  except  that  of 
acting  as  an  anaesthetic  it  resembles  cocaine 
in  its  physiological  effects.  The  same  name 
has  been  given  to  a  crystalline  principle  ob- 
tained from  Celastrus  scandens. 

CEIiERY,  Apium  graveolens,  is  popularly 
reputed  to  have  some  medicinal  virtue,  and  an 
American  proprietary  preparation  called  cele- 
rina  is  largely  advertised  as  a  nerve  tonic. 
An  analogous  compound  is  the  elixir  apii 
graveolentis  compositum  of  the  N.  F.,  consist- 
ing of  1  fl.  oz.  each  of  the  fluid  extracts  of 
celery  root,  coca,  kola,  and  viburnum  pruni- 
folium,  2  fl.  oz.  of  alcohol,  and  enough  aro- 
matic elixir  to  make  a  pint.  The  dose  is  a 
teaspoonful. 

CENTAUREA  BENEDICTA,  the  blessed 
thistle,  is  official  in  the  Ger.  Ph.  as  herba  car- 
dui  benedicti,  and  the  official  preparation  is 
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exiractum  cardui  henedicti.  The  leaves  are 
tonic,  and  haye  been  used  in  intermittent  fever. 
The  dose  of  the  powder  is  from  -J  to  1  drachm. 

CENTATTBIUM,  centaury,  the  heria  cen- 
iaurii  of  the  Ger.  Ph.,  is  a  common  European 
herb  resembling  gentian  in  its  properties  as  a 
tonic. 

CEPHAELIS. — See  Ipecacuanha. 

CEP'B.AljA.TSTB.VS.—Cephalanthusocci- 
dentalis,  swamp- dogwood,  an  American  rubia- 
ceous  shrub,  has  been  used  as  a  medicine,  but 
it  is  a  potent  poison  and  any  real  medicinal 
virtues  it  may  possess  it  doubtless  shares  with 
other  and  less  dangerous  remedies.  It  con- 
tains a  glueoside,  cephalanthin,  which  in  ex- 
periments on  animals  has  been  found  to 
Earalyze  the  heart  and  to  disintegrate  the 
lood-corpuseles. 

CERA.— See  Wax. 

CEBASXJS. — See  Laurocerasus. 

CEKATES,  cerata,  are  a  class  of  unctuous 
preparations  that  have  for  their  base  a  mixture 
of  wax  and  oil  or  lard.  This  admixture  makes 
them  harder  than  ointments,  though  they  are 
softer  than  plasters ;  and  they  are  easily  spread 
on  linen  without  requiring  heating  like  a 
plaster ;  and  when  applied  to  the  skin  they  do 
not  melt  as  ointments  do.  They  should  be 
prepared  by  melting  in  a  sterilized  water  bath, 
by  carefully  regulated  heat,  and  then  the 
rnass  should  be  thoroughly  triturated  in  a 
sterilized  mortar.  The  lard  should  be  care- 
fully selected  to  insure  its  freedom  from 
rancidity,  and  all  steps  in  the  procedure 
should  be  followed  with  care  to  prevent  con- 
tamination. 

The  cerates  should  be  kept  in  a  cool  place, 
and  it  has  been  ascertained  that  those  made 
with  yellow  wax  are  likely  to  keep  better  and 
longer  than  those  made  with  white  wax. 

The  ceratum  of  the  U.  S.  Ph.  consists  of  3 
parts  of  white  wax  and  7  of  lard.  It  is  used 
as  a  base  for  incorporating  many  medici- 
nal substances.  The  simple  cerate,  unguen- 
tum  cereum,  of  the  Ger.  Ph.,  is  composed  of  7 
parts  of  olive  oil  and  3  of  yellow  wax. 

Samuel  T.  Armstrong. 

CEREBRINE.— This  name  has  been  given 
to  a  material  prepared  from  brain  substance. 
Its  employment  as  a  remedy  is  discussed  in 
the  article  on  Animal  Extracts  and  Juices, 
in  the  section  on  Nervous  substance  (see 
page  80). 

CEBEirS  GBANDIFLORTJS,  or  Cactus 
grandiflorus,  the  night-blooming  cereus,  in- 
digenous to  tropical  America,  is  said  to  con- 
tain an  alkaloid,  oactine,  but  Gordon  Sharp 
(Practitioner,  Sept.,  1894)  declares  that  he  has 
been  unable  to  find  in  it  either  a  glueoside  or 
an  alkaloid,  that  its  feeble  action  as  a  diuretic 
is  probably  due  to  the  resins  it  contains,  and 
that  it  has  no  other  appreciable  medicinal 
action.  It  has  been  reputed  to  be  a  cardiac 
tonic  of  similar  action  to  that  of  digitalis,  and 
has  been  recommended  in  palpitation  of  the 
heart,  aortic  regurgitation,  and  angina  pec- 
toris, also  as  a  remedy  for  rheumatism  and  for 
sexual  exhaustion.    A  tincture  made  with  5 


parts  of  alcohol  to  1  part  of  the  drug  may  be 
given  in  doses  of  from  5  to  40  drops,  three 
times  a  day.    Cf.  Cactine. 

CEBEVISLffi  FERMENTXTM  (Br.  Ph.). 

— See  Yeast. 

CERITJH. — Though  cerium  nitrate  has 
been  used  to  some  slight  extent  in  medicine, 
it  has  seemed  possessed  of  little  therapeutic 
value  and  possesses  no  advantage  over  the 
oxalate  save  in  a  greater  solubility.  Its  use  at 
the  present  time  is  practically  abandoned  and 
the  only  salt  of  cerium  used  medicinally  is  the 
oxalate. 

Cerium  oxalate,  cerous  oxalate,  cerii  oxalas 
(U.  S.  Ph.,  Br.  Ph.),  (Ce2(C20i)s  +  9H,0),  is  a 
white,  granular  powder,  without  odour  or 
taste,  permanent  in  the  air,  insoluble  in  water, 
in  alcohol,  in  ether,  or  in  solutions  of  potas- 
sium or  sodium  hydrate,  but  soluble  in  diluted 
sulphuric  or  hydrochloric  acid. 

Cerium  oxalate  bears  a  considerable  resem- 
blance to  bismuth  subnitrate  in  its  physical 
and  chemical  properties  as  well  as  in  its 
therapeutical  employment.  Its  application  in 
disease  is  practically  to  the  same  class  of  dis- 
turbances as  that  of  bismuth,  but  its  field  is 
more  limited,  since,  though  it  is  used  for  other 
conditions,  its  value  is  seen  mainly  in  gastric 
troubles. 

The  administration  of  cerium  oxalate  in 
cases  of  chorea  and  epilepsy  has  been  thought 
valuable  by  some,  but  their  opinion  has  not 
been  shared  by  the  profession  at  large,  and 
such  application  of  cerium  is  now  rare. 

The  resemblance  of  cerium  oxalate  to  bis- 
muth subnitrate  has  led  to  its  employment  in 
diarrhceal  conditions,  in  which  bismuth  is  so 
useful,  and  especially  in  chronic  diarrhoea. 
The  results  of  this  employment  of  it  are  in  no 
way  to  be  compared  with  those  obtained  from 
bismuth,  and  cerium  is  now  seldom  employed 
for  this  purpose. 

Cerium  oxalate  has  been  thought  valuable  in 
several  varieties  of  cough.  The  excessive  cough- 
ing of  phthisis  or  of  chronic  bronchitis  is  occa- 
sionally benefited  by  its  use,  but  the  form  most 
relieved  by  it  is  that  dependent  upon  gastric 
disturbance  and  sometimes  associated  with 
vomiting. 

The  pain  of  gastralgia  is  at  times  relieved 
by  the  administration  of  cerium  oxalate,  but  it 
is  not  to  be  depended  upon  for  this  action,  and 
the  chief  therapeutical  use  of  it  is  to  control 
vomiting.  For  this  condition  it  is,  if  morphine 
is  excepted,  about  as  valuable  an  antemetic  as 
we  possess.  It  is  not  invariable  in  its  action, 
and  indeed  the  unreliability  of  antemetics  is 
well  known,  but  it  is  rather  more  trustworthy 
than  others  of  its  class,  and  its  failure  to  act 
may  not  seldom  be  accounted  for  by  its  being 
given  in  insufficient  doses.  A  failure  of  im- 
mediate result  is,  however,  not  unusual,  and  it 
sometimes  shows  its  effectiveness  only  after  it 
has  been  administered  for  several  days. 

It  has  been  thought  that  the  vomiting  due 
to  pregnancy  or  to  uterine  disease,  and  hence 
reflex  in  its  origin,  was  more  benefited  by  ceri- 
um than  other  forms  of  vomiting.  This  reflex 
vomiting  is  indeed  often  thus  relieved,  but  no 
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less  is  the  vomiting  due  to  inflammation  or 
organic  disease  of  the  stomach  or  to  dyspepsia, 
also  that  of  purely  nervous  origin. 

Cerium  oxalate  may  be  given  suspended  in 
a  mixture,  but  more  satisfactorily  in  pill  or 
powder,  and  in  doses  of  from  1  to  8  grains 
three  or  four  times  a  day.  The  most  effective 
method  of  administration,  however,  as  well  as 
the  most  convenient,  is  to  add  5  grains  of 
cerium  oxalate  and  10  grains  of  sodium  bi- 
carbonate to  a  glass  of  cold  milk,  which  is 
then  administered  to  the  patient  in  doses  of  1 
drachm,  at  first  at  intervals  of  half  an  hour, 
subsequently,  as  nausea  and  vomiting  grow 
less,  at  shorter  intervals  and  in  larger  quantity. 
The  good  results  of  this  method  are  often  most 
striking.    (See  Antemetics.) 

Henky  a.  Griffin. 

CERTTSSA. — Basic  lead  carbonate  (see 
under  Lead). 

CETACEXJM. — See  Spermaceti. 

CETBABIA  (U.  S.  Ph.,  Br.  Ph.),  lichen 
islandicus  (Ger.  Ph.),  or  Iceland  moss,  is  the 
dried  lichen  Cetraria  islcmdica,  or  Lichen  at- 
lanticus,  a  moss  found  in  the  elevated  regions 
of  the  Northern  Hemisphere.  It  is  inodorous, 
has  a  bitter  taste,  and  absorbs  more  than  its 
own  bulk  of  water.  When  macerated  in  a 
very  weak  solution  of  an  alkaline  carbonate  it 
loses  its  bitterness  and  assumes  a  gelatinous 
consistence  and  is  sometimes  substituted  for 
acacia  and  other  gums,  but  is  destitute  of 
medicinal  properties.  It  consists  principally 
of  gum  and  a  peculiar  starch,  Uchenin,  and  a 
bitter  principle,  cetrariri.  It  Is  used  largely 
as  a  food  by  the  inhabitants  of  many  of  the 
countries  in  which  it  is  found,  but  is  of  no 
great  value  as  such.  Being  demulcent,  tonic, 
and  non-constipating,  it  has  been  used  largely 
in  the  past  in  the  treatment  of  affections  of 
the  mucous  membranes.  Its  decoction,  the 
decoctum  cetrarim  of  the  Br.  and  U.  S.  Ph's, 
contains  about  5  per  cent,  of  the  moss  and 
constitutes  a  more  or  less  desirable  vehicle  for 
remedies  employed  in  the  treatment  of  pulmo- 
nary diseases  and  diarrhoea.  Cetrarin  is  a 
useful  tonic  in  cases  in  which  there  is  consti- 
pation, and  may  be  given  in  doses  as  large  as 
3  grains  three  times  daily.  The  moss  itself, 
deprived  of  its  bitter  taste,  is  sometimes  used 
to  make  jellies,  1  part  being  boiled  in  300  parts 
of  water  and  reduced  to  the  desired  consist- 
ence, but  it  is  by  no  means  so  good  as  the 
carragheen,  or  Irish  moss. 

KussELL  H.  Nevins. 
CEVADILLA.— See  Sabadilla. 

CHALK.— Crude  chalk,  the  creta  of  the 
Br.  Ph.,  is  used  for  the  production  of  carbonic- 
acid  gas.  Prepared  chalk,  the  creta  prmparata 
of  the  U.  S.  and  Br.  Ph's,  is  chalk  freed  from 
most  of  its  impurities  by  elutriation  and  dried 
in  small  masses ;  a  purer  product,  the  calcium 
carbonicum  prmcipitatum  of  the  Ger.  Ph.,  is 
prepared  by  precipitation.  In  one  or  the  other 
of  these  prepared  forms  chalk  is  used  in  medi- 
cine, although  that  prepared  from  oyster  shells, 
coral,  astacoliths,  crabs  claws,  etc.,  is  to  be  pre- 
ferred on  account  of  greater  mildness  and  less 


irritating  properties.  As  a  dusting  powder  it 
is  used  in  cases  of  chafing,  abrasions,  ulcers, 
eczema,  and  intertrigo,  and  to  protect  the  skin 
of  the  perinffium  and  buttocks  of  infants  from 
the  irritation  of  the  urine,  also  in  burns,  scalds, 
and  all  similar  superficial  solutions  of  conti- 
nuity of  the  skin.  In  poisoning  by  acids  it 
is  a  chemical  antidote  and  the  one  as  a  rule 
most  easily  obtained  in  emergencies,  and  com- 
mon chalk  answers  as  well  as  the  official. 
Mixed  with  equal  parts  of  lard,  it  has  been 
recommended  as  an  application  in  erysipelas, 
but  has  not  proved  very  useful.  It  forms  the 
base  of  nearly  all  dentifrices,  the  best  forms 
consisting  of  the  chalk  simply  flavoured  with 
orris  root  or  tincture  of  myrrh.  Its  principal 
uses  internally  are  in  the  treatment  of  all 
forms  of  diarrhosa,  more  particularly  those  in 
which  there  is  acid  fermentation  and  in  that 
occurring  in  strumous  children,  in  which  it 
has  not  only  an  astringent  effect,  but  the  spe- 
cific action  that  all  the  salts  of  calcium  have 
in  such  conditions,  and  in  the  early  stages  of 
cholera  infantum  it  is  probably  the  best  rem- 
edy. It  also  has  antacid  properties  and  is  ap- 
plicable in  pyrosis  and  acid  eructations  from 
the  stomach.  For  diarrhoea  it  is  best  admin- 
istered in  the  shape  of  the  compound  chalk 
mixture  in  tablespoonful  doses,  to  which  may 
be  added  any  astringent,  the  one  most  com- 
monly used  being  catechu,  or,  if  it  is  specially 
indicated,  opium. 

The  compound  chalk  powder,  pulvis  eretm 
compositus,  of  the  U.  S.  Ph.  contains  30  parts 
of  chalk,  20  of  gum  acacia,  and  50  of  sugar; 
to  20  parts  of  this  40  of  cinnamon  water  and 
100  of  plain  water  are  added  to  make  the 
chalk  mixture,  mistura  cretcB  (U.  S.  Ph.,  Br. 
Ph.).  The  powder  may  be  kept  for  a  long 
time  in  well-stoppered  bottles  and  in  a  cold 
place,  but  the  mixture  must  be  made  when 
called  for,  as  it  becomes  sour  quite  rapidly  in 
warm  weather.  Troches,  trocMsci  cretoe  (if.  S. 
Ph.),  containing  about  4  grains  each  of  chalk, 
with  the  addition  of  a  small  amount  of  spirit 
of  nutmeg,  offer  a  very  easy  method  of  pre- 
paring an  extemporaneous  chalk  mixture. 
Rubbed  up  with  metallic  mercury  it  consti- 
tutes mercury  and  chalk.  The  aromatic  pow- 
der of  chalk,  pulvis  cretm  aromaiicus  (Br.  Ph.), 
contains  about  1  part  of  chalk  in  5 ;  the  addi- 
tion of  1  part  of  opium  to  39  of  this  powder 
forms  the  aromatic  powder  of  chalk  and 
opium,  pulvis  cretm  aromaiicus  cum  opio  (Br. 
Ph.),  of  which  from  10  to  40  grains  is  the  dose. 
KussELL  H.  Nevins. 

CHALYBEATES.— See  Iron. 

CHAMOMILE.  —  This  name  has  been 
rather  carelessly  applied  to  several  plants,  but 
properly  belongs  to  Anthemis  nobilis,  a  native 
of  Europe,  but  cultivated  extensively  in  this 
country.  This  is  also  referred  to 'as  true 
chamomile,  Roman  chamomile,  English  chamo- 
mile, Scotch  chamomile,  and  white  chamo- 
mile, and  is  the  anthemis  of  the  U.  S.  Ph.,  the 
anihemidis  flares  of  the  Br.  Ph.  The  name 
"chamomile"  is  also  given  to  Matricaria 
Chamomilla,  but  properly  this  is  known  as 
German  chamomile ;  it  is  ofiicial  as  matricaria 


231 


CERUSSA 
CHAMPAGNE 


In  the  U.  S.  Ph.  and  as  flores  chamomillcB  in 
the  Ger.  Ph.  German  chamomile  is  compara- 
tively little  employed  in  the  United  States, 
the  "chamomile"  generally  used  here  being 
an  them  is. 

In  composition  anthemis  and  matricaria 
differ  but  slightly,  containing  volatile  oils  of 
marked  similarity,  bitter  principles,  and  small 
amounts  of  tannin.  To  the  presence  of  these 
oils  is  attributed  the  larger  part  of  the  thera- 
peutic activity  possessed  by  these  drugs.  An 
anthemic  acid  has  been  described  as  occurring 
in  anthemis,  and  to  it  is  attributed  the  bitter 
aromatic  taste  of  that  drug.  No  alkaloid  has 
been  found  either  in  anthemis  or  in  matricaria. 

So  closely  do  the  two  drugs,  anthemis  and 
matricaria,  resemble  one  another  that  con- 
fusion has  arisen,  not  only  as  regards  the 
application  of  the  word  "chamomile"  to  them, 
but  also  as  regards  their  preparations.  Thus, 
there  have  been  used  aecocHo  chamomillm, 
oleum  chamomillm,  extradum  chamomillce,  ex- 
tractum  chamomillce  fluidum,  infusum  chamo- 
millm, and  tinctura  chamomillce  ;  and,  though 
the  word  romana  has  been  added  to  signify 
anthemis,  and  vulgaris  to  denote  matricaria, 
this  addition  has  not  been  suflSciently  regular 
or  sufficiently  distinctive  to  prevent  confusion. 
Most  of  these  preparations  are  no  longer  used 
in  the  United  States.  The  dose  of  powdered 
anthemis  is  from  ^  to  1  drachm.  In  this 
country  the  unofficial  oil  of  anthemis  (oleum 
anthemidis)  is  sometimes  given  in  doses  of 
from  5  to  15  minims,  but  the  preparation  by 
far  the  most  commonly  used  is  an  infusion  of 
anthemis  (inftisum  anthemidis).  Less  often 
there  is  employed  an  infusion  of  matricaria. 
The  infusion  of  anthemis  is  usually  made  in 
the  proportion  of  -J-  oz.  to  the  pint,  and  of  this 
the  dose  for  stomachic  effect  is  from  1  to  2  oz. 
given  cold  and  before  meals,  while  to  promote 
emesis  it  is  given  hot  and  in  larger  amount. 

In  the  Br.  Ph.  three  preparations  are  official : 
extradum  anthemidis  (dose,  3  to  10  grains), 
infusum  anthemidis,  containing  -J  oz  to  10  fl. 
oz.  (dose,  1  to  4  fl.  oz.),  and  oleum  anthemidis 
(dose  1  to  4  minims). 

Chamomile  is  still  considerably  used  in  do- 
mestic practice  and  especially  in  country  dis- 
tricts, but  by  no  means  so  extensively  as 
formerly,  for  then  indeed  it  was  held  almost  a 
panacea,  and  both  the  country  practitioner 
and  the  mother  treated  with  infusion  of 
chamomile  colds,  coughs,  indigestion,  and 
fevers  of  every  type  and  kind.  -That  such 
old-fashioned  treatment  has  been  improved 
upon  is  no  doubt  true,  but  the  action  of 
chamomile  to  produce  diaphoresis  and  diu- 
resis, to  cause  emesis,  to  relieve  flatulence,  and 
to  improve  digestion  is  certainly  not  imagi- 
nary, and  there  can  be  no  doubt  that  the  drug 
is  capable  of  rendering  efficient  service  in  suit- 
able cases. 

The  main  service  chamomile  performs  is  as 
an  aromatic  bitter  in  conditions  of  digestive 
atony  and  especially  in  the  weakened  condi- 
tion, both  digestive  and  general,  occurring  in 
convalescence  from  disease.  In  such  cases  the 
infusion  may  be  given  cold  in  doses  of  from  1 
to  3  oz.  before  meals.    In  similar  doses  and  in 


like  conditions,  too,  it  is  decidedly  carminative, 
and  in  the  flatulent  colic  of  children  it  is  often 
most  effective. 

In  acute  conditions  in  which  sweating  is 
indicated,  as  in  the  early  days  of  a  "  cold,  in 
simple  fevers,  in  respiratory  catarrhs,  or  in 
rheumatism,  the  administration  of  infusion  of 
chamomile  at  bedtime  wjll  frequently  result 
in  marked  relief.  It  was  in  such  cases  that 
the  "old  family  doctor"  so  often  used  the 
drug,  and  in  spite  of  therapeutic  advances  it 
must  be  allowed  that  he  might  have  done 
much  worse. 

As  emetics,  the  infusions  of  anthemis  and 
of  matricaria  are  at  times  employed,  but  are 
scarcely  of  value  sufficient  to  make  them 
rivals  of  other  drugs  employed  for  this  pur- 
pose. To  matricaria  are  ascribed  virtues  as 
an  anthelminthic,  and  as  such  it  is  said  to  be 
used  extensively  in  Germany. 

The  oleum  a/nthemidis  is  thought  to  have  a 
considerable  sedative  action  on  the  spinal  cen- 
tres, diminishing  their  reflex  excitability,  and 
its  administration  for  reflex  cough  and  for 
spasmodic  asthma  has  therefore  been  recom- 
mended. This  action,  too,  is  made  use  of  in 
the  condition  of  irritability  found  in  neuras- 
thenic and  hysterical  states,  and,  though 
chamomile  alone  is  seldom  employed  for  such 
purposes,  several  preparations  are  in  the  mar- 
ket which  contain  the  drug  in  some  form  and 
are  of  considerable  efficiency.  Of  these  the 
most  familiar  is  named  "  compound  chamo- 
mile mixture,"  and  is  said  to  contain  cinchona, 
chamomile,  ignatia,  phosphorus,  nux  vomica, 
and  aromaties. 

Locally,  chamomile  is  at  times  employed  in 
a  cataplasm  which  exerts,  with  heat  and  moist- 
ure, some  small  amount  of  sedative  effect.  The 
poultice  of  chamomile  may  be  employed  in  con- 
ditions of  abdominal  distress,  and  a  fomenta- 
tion in  eases  of  otalgia.  The  oil  of  anthemis 
is  occasionally  added  to  ointments  for  use  in 
skin  diseases,  to  produce  a  sedative  effect. 

Inhalation  of  the  vapour  of  a  hot  infusion 
of  anthemis  is  said  to  be  beneficial  in  catarrhs 
of  the  upper  air-passages,  especially  in  chil- 
dren and  where  there  exists  a  tendency  to 
spasmodic  complication. 

Henry  A.  Gkiffin. 

CHAMPAGNE. — Used  cautiously,  spar- 
kling wine  of  good  quality  is  exceedingly  valu- 
able as  a  stimulant  of  rapid  action,  especially 
in  the  attacks  of  mental  and  bodily  depression 
that  often  accompany  convalescence  from  in- 
fluenza. Dr.  G.  B.  Buxton  {Jour,  of  the  Am. 
Med.  Assoc,  July  28,  1894,  p.  146)  recommends 
it  particularly,  in  conjunction  with  strychnine, 
in  the  pulmonary  troubles  of  the  aged,  in  doses 
of  from  2  to  4  tablespoonfuls,  every  two  hours. 
For  its  use  as  an  antemetic.  see  page  99. 
Champagne  has  been  thought  to  be  specially 
conducive  to  attacks  of  gout  in  persons  of  the 
gouty  diathesis,  but  it  is  probable  that  any 
injurious  action  of  that  sort  it  may  have  has 
been  greatly  overrated.  A  practical  difficulty 
in  the  use  of  champagne  in  small  doses  is  that 
of  preserving  its  effervescent  property  when 
once  the  bottle  has  been  opened.    Various  de- 
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vices  have  been  resorted  to  to  overcome  this 
difficulty,  such  as  the  insertion  of  a  small  stop- 
cock through  the  cork  instead  of  drawing  it, 
the  maturing  of  the  wine  in  half-pint  bottles, 
etc.,  but  they  are  all  objectionable.  A  better 
plan  seems  to  be  to  open  the  bottle  in  the  usual 
way,  pour  out  what  is  wanted  for  immediate 
use,  and  replace  the  cork  with  another,  tying 
the  new  cork  in  place  and  keeping  the  bottle 
standing  bottom  up  until  it  is  to  be  resorted 
to  again. 

CHABCOAL. — Freshly  burned  charcoal 
consists  of  almost  pure  carbon  with  the  addi- 
tion of  the  mineral  matters  of  the  substances 
from  which  it  is  made.  For  pharmaceutical 
purposes  it  is  prepared  by  the  destructive  dis- 
tillation of  wood  or  bones.  That  from  bones 
(the  carbo  animalis  of  the  U.  S.  and  Br.  Ph's  ; 
when  purified,  the  carho  animalis  purificatus 
of  the  same  Ph's)  contains  a  considerable 
amount  of  calcium  phosphate,  and  is  used  in 
medicine  for  little  besides  the  decolourization 
and  filtration  of  solutions,  although  it  is  some- 
times substituted  for  wood  charcoal.  It  may, 
however,  in  case  of  emergency  be  employed  as 
an  antidote  in  cases  of  poisoning  by  alkaloids, 
but  not  to  the  exclusion  of  the  proper  physio- 
logical treatment,  etc.  Wood  charcoal,  carbo 
ligni(U.  S.  Ph.,  Br.  Ph.),  carbo  ligni  pulveratus 
(Ger.  Ph.),  especially  when  prepared  from  soft 
and  spongy  wood,  absorbs  many  times  its  bulk 
of  gases,  and  when  they  are  of  an  offensive  na- 
ture facilitates  the  action  of  the  oxygen  of  the 
air  upon  them  and  renders  them  inodorous. 
This  property  is  exhibited  to  the  fullest  extent 
when  the  charcoal  is  dry,  but  is  in  a  great  meas- 
ure lost  when  it  is  wet  or  mixed  with  water. 
After  it  has  become  saturated  with  a  gaseous 
body  it  loses  its  efficiency,  but  will  regain  it 
after  having  been  raised  to  a  dull-red  heat. 
Such  great  quantities  would  be  necessary  to 
have  any  appreciable  efEect  in  deodorizing  large 
spaces  that  its  use  in  sick-rooms  where  there  are 
offensive  odours  or  in  privy  vaults,  etc.,  is  of 
little  value.  When,  however,  the  space  is  lim- 
ited, as  in  refrigerators  and  other  places  where 
food  is  kept,  it  is  of  considerable  value,  but 
must  be  renewed  every  day.  In  gangrene  or 
where  there  is  foul-smelling  sv.ppuration  a 
poultice  containing  about  10  per  cent,  of  char- 
coal will  almost  completely  destroy  the  fcBtor ; 
where  poultices  are  not  applicable  a  sort  of 
quilt  or  a  number  of  small  bags  packed  with 
it  may  be  laid  over  and  around  the  suppurating 
surface  with  equally  good  results.  For  offensive 
leucorrhceal  discharges  douches  containing  the 
fine  powder  are  often  used.  In  choleraic  diar- 
rhea and  epidemic  dysentery  charcoal,  taken 
internally,  frequently  reduces  the  number  of 
stools  and  their  offensiveness.  As  a  palliative 
in  pyrosis  and  dyspepsia  with  acid  eructations 
it  is  employed  with  considerable  success.  For 
these  latter  purposes  it  is  better  to  add  bis- 
muth, and  if  gas  is  generated  in  the  stomach 
during  eating  the  charcoal  must  be  given  before 
meals.  It  also  seems  to  relieve  to  some  extent 
the  pain  of  ulcer  and  cancer  of  the  stomach. 
When  it  is  used  internally  some  caution  must 
be  observed  as  to  the  quantity  given  and  the 


period  during  which  its  use  is  continued,  as  it 
sometimes  causes  impaction  of  the  fasces.  A 
very  fine  powder  is  often  used  as  a  dentifrice, 
but  is  no  better  for  this  purpose  than  many 
other  substances  and  is  rather  objectionable  on 
account  of  its  colour.  It  is  commonly  held  to 
render  foul  water  potable,  and  on  this  account 
enters  into  the  construction  of  nearly  all  fil- 
ters. When  fresh  it  undoubtedly  improves 
the  odour  and  appearance  of  such  waters,  but 
whatever  virtues  it  possesses  in  this  direction 
are  soon  lost  and  it  becomes  of  no  more  value 
than  so  much  sand.  When  combined  with 
some  adhesive  organic  body,  such  as  sugar, 
subjected  to  great  pressure,  and  reoarbonized, 
it  comes  out  in  a  dense  mass  through  which 
water  will  pass  under  considerable  pressure, 
and  forms  a  desirable  filter,  although  as  soon 
as  it  is  saturated  it  becomes  impervious  and 
can  no  longer  be  used. 

Either  variety  of  charcoal  may  be  given  in 
doses  of  from  20  to  30  grains.  The  Br.  Ph. 
orders  a  poultice,  cataplasma  carbonis,  made 
from  1  part  of  powdered  wood  charcoal,  3  parts 
of  linseed  meal,  4  parts  of  bread  crumbs,  and  20 
fl.  parts  of  boiling  water.  The  charcoal  tab- 
lets, tablettes  de  charbon,  of  the  Fr.  Cod.  each 
contain  about  7  grains  of  washed  wood  char- 
coal. Russell  H.  Nevins. 

CHABPIE.— See  Lint. 

CHABT^,  CHAB.TUL.a:.— See  Pow- 
ders. 

CHAT7LM00GKA  OIL  (also  sometimes 
written  chaulmogra  or  chaulmugra),  oleum 
gynocardice,  is  obtained  from  the  seeds  of  a 
large  tree  of  the  Malayan  Peninsula  and  north- 
eastern part  of  India,  the  Gynocardia  odorata. 
The  oil  is  obtained  from  the  seeds  either  by  ex- 
pression or  by  boiling  in  water.  When  sul- 
phuric acid  is  added  to  the  expressed  oil  in  the 
proportion  of  1  to  20,  a  green,  tenacious,  resin- 
like  mass  is  formed,  while  the  oil  obtained  by 
boiling  remains  clear  when  treated  in  the  same 
way.  The  pure  oil  has  a  pale  or  golden-sherry 
colour,  and,  on  keeping,  deposits  granular  fat. 
It  remains  solid  at  a  temperature  of  70°  F., 
but  liquefies  at  about  98-5°.  It  has  an  acid 
reaction  due  to  the  presence  of  palmitic  and 
gynocardic  acids,  which  exist  in  a  free  state  as 
well  as  in  combination  with  glyceryl-forming 
fats.  The  active  properties  of  the  oil  are  gen- 
erally ascribed  to  the  gynocardic  acid,  which 
is  also  sometimes  employed  instead  of  the  oil 
and  is  said  to  be  equally  efficacious  while  less 
apt  to  cause  gastric  disturbance.  It  may  be 
given  in  pill,  in  doses  increased  from  i  a  grain 
to  3  grains,  three  times  a  day,  or,  as  Vidal  rec- 
ommends, in  the  form  of  gynocardate  of  mag- 
nesium or  sodium,  in  capsules  containing  from 
3  to  4  grains,  of  which  from  ten  to  twenty  are 
given  each  day. 

When  given  internally  to  an  adult  whose  di- 
gestive organs  are  in  good  condition,  25  drops 
of  the  oil  produce  at  first  an  unpleasant  taste 
in  the  mouth  and  some  irritation  of  the  fauces. 
In  from  fifteen  to  twenty  minutes  there  suc- 
ceeds a  feeling  of  nausea,  with  oppression  at 
the  epigastrium  and  desire  to  vomit,  often  ac- 
companied with  emesis.    Vomiting  is  more  apt 


333 


CHARCOAL 
CHEMICAL  RESTRAINT 


to  occur  if  fluid  is  taken  into  the  stomach  soon 
after  the  dose.  In  an  hour  or  two  there  is  usu- 
ally slight  purging  without  pain.  All  these 
symptoms  disappear  in  two  or  at  the  latest 
three  hours.  No  other  symptoms  are  observed 
and  the  urine  is  not  affected.  On  the  other 
hand,  certain  individuals  show  a  remarkable 
tolerance  of  the  drug,  and  in  other  cases  it  may 
gradually  be  acquired  (Pick,  Viertelj.  f.  Syph. 
u.  Derm.,  1880,  p.  92).  When  it  is  applied  ex- 
ternally to  the  skin  but  little  reaction  is  pro- 
duced at  first,  unless  perhaps  a  slight  burning 
or  pricking  sensation.  If  it  is  frequently  ap- 
plied and  well  rubbed  in  an  artificial  eczema 
may  be  produced.  If  the  skin  is  thin,  irri- 
tated, or  abraded  the  oil  may  give  rise  to  sup- 
purative inflammation  or  even  ulceration 
(Pick).  When  it  is  employed  as  it  commonly 
is,  however,  once  or  twice  a  day,  the  irritation 
of  the  skin  is  imperceptible  and  insignificant. 
The  oil  is  well  suited  to  external  applications 
because  of  its  unctuous  smoothness. 

In  India  it  has  been  employed  from  very  re- 
mote times,  both  externally  and  internally,  for 
a  great  variety  of  diseases.  It  has  been  highly 
esteemed  in  the  treatment  of  leprosy,  scrofula, 
phthisis,  syphilis,  rheumatism,  and  various 
skin  diseases,  including  scabies,  also  as  a  top- 
ical remedy  for  neuralgia,  toothache,  sciatica, 
stiff  joints,  sprains,  and  bruises,  and  both  in 
men  and  in  horses. 

As  a  remedy  for  leprosy  it  was  first  intro- 
duced to  European  physicians  by  Le  Page,  of 
Calcutta,  and  has  since  been  extensively  used 
for  this  purpose  both  abroad  and  in  this  country 
with  more  or  less  favourable  results.  Though 
in  India  better  results  seem  to  have  been  ob- 
tained with  the  gurjun  balsam,  elsewhere  the 
testimony  has  been  rather  in  favour  of  chaul- 
moogra  oil.  While  the  evidence  does  not  show 
that  the  remedy  is  absolutely  curative,  many 
believe  that  it  exerts  a  favourable  effect  upon 
the  course  of  the  disease.  Under  its  influence 
all  the  symptoms  may  diminish  or  even  en- 
tirely disappear  for  a  time  and  the  patient 
show  marked  improvement  in  weight  and  gen- 
eral condition ;  but  yet  it  should  be  borne  in 
mind  that  leprosy  is  a  disease  in  which  the 
progress  is  often  intermittent  and  subject  to 
prolonged  periods  of  quiescence  even  when 
under  no  treatment.  The  remedy  is  adminis- 
.  tered  internally  either  in  capsules  containing 
4  or  5  drops  each  or  in  emulsion  in  milk,  gly- 
cerin, or  almond  oil.  The  dose  at  the  begin- 
ning is  usually  4  or  5  drops  three  times  a  day, 
and  it  may  be  increased  up  to  1,  2,  or  3  fl. 
drachms  a  day.  It  is  said  that  the  best  results 
attend  the  use  of  large  doses.  Externally  the 
oil  is  applied  either  by  inunction  of  the  pure 
oil  (which  melts  at  the  temperature  of  the 
body)  or  of  the  oil  mixed  with  lard  or  vaseline, 
or  as  an  ointment  spread  on  cloths  and  ap- 
plied to  the  diseased  surfaces. 

In  phthisis  the  oil  has  been  employed  inter- 
nally and  also  externally  by  inunction  to  the 
chest.  Though  it  is  said  in  some  cases  to  mod- 
erate the  cough,  loosen  the  expectoration,  and 
retard  the  loss  of  weight,  the  testimony  in  its 
favour  is  meagre  and  not  very  convincing. 
The  results  have  been  no  more  favourable  in  cer- 


tain diseases  of  the  skin  for  which  it  has  been 
recommended.  According  to  Pick,  in  lupus, 
eczema,  and  prurigo  they  have  been  wholly 
negative. — Edwakd  B.  Bronson. 

CHELIDONITJM:  (U.  S.  Ph.),  Chelidonium 
majus,  celandine,  a  papaveraceous  herb  former- 
ly official  in  various  European  pharmacopoeias 
as  herba  chelidonii  majoris,  was  formerly  much 
used  as  a  purgative,  especially  in  jaundice. 
The  dose  of  the  dried  plant,  powdered,  is  from 
30  to  60  grains.  The  freshly  expressed  juice 
may  be  given  in  daily  amounts  of  10  grains. 
This  juice  was  formerly  applied  to  corns  and 
warts  to  cause  their  destruction. 

CHEMICAL  BESTEAINT.— This  is  a 

term  used  in  connection  with  the  treatment  of 
the  insane.  The  phrase  was  introduced  about 
the  time  that  the  abolition  of  mechanical  re- 
straint began  to  be  general  in  asylums.  Me- 
chanical restraint,  by  which  is  meant  personal 
restraint  by  means  of  mechanical  devices,  such 
as  camisoles,  straps,  and  the  like,  is  now  sel- 
dom used,  if  at  all,  although  it  is  considered 
by  the  wisest  atithorities  justifiable  in  cases  of 
extraordinary  suicidal  tendencies  or  proclivi- 
ties to  self -mutilation ;  in  some  cases  of  self- 
abuse  ;  in  certain  surgical  cases ;  in  extreme 
violence ;  and  finally  in  extreme  motor  excite- 
ment tending  to  rapid  exhaustion.  As  a  substi- 
tute for  mechanical  restraint,  where  abolished 
altogether,  it  became  necessary  at  times  to 
have  a  sufficient  number  of  attendants  on  hand 
to  hold  the  patients  with  their  hands.  But 
considerable  reliance  came  to  be  placed  upon 
the  use  of  drugs  of  a  narcotic  order  to  keep 
them  quiet  and  prevent  exhaustion.  The  use 
of  drugs  for  this  purpose  came  to  be  called, 
therefore,  chemical  restraint.  This  kind  of  re- 
straint is  oftener  necessary  in  conditions  of  ma- 
niacal excitement  than  in  other  states,  and  the 
drugs  chiefly  employed  for  the  purpose  are  hy- 
o.scine,  hyoscyamine,  and  duboisine.  Chemical 
restraint  was  doubtless  oftener  used  than  neces- 
sary at  flrst,  immediately  after  the  abrogation 
of  mechanical  restraint.  It  was  soon  found, 
however,  that  by  careful  and  constant  super- 
vision in  many  acute  cases,  and  by  exercise 
and  occupation  in  chronic  cases  in  the  noisy 
and  violent,  excited  patients  became  fewer  in 
number  in  the  asylums.  The  phrase  "  chem- 
ical restraint "  is  not  especially  favoured  by 
asylum  physicians,  because  it  implies  the  use 
of  drugs  as  a  mere  substitute  for  mechanical 
restraint  and  for  the  purpose  of  subduing  pa- 
tients, whereas  these  agents  are  employed  now- 
adays solely  for  the  good  of  the  patient,  to 
insure  that  rest  in  bed  requisite  for  acute  cases 
in  which  the  patient  is  in  danger  of  exhaustion, 
and  to  induce  sleep.  There  are  always  certain 
cases  where  the  employment  of  hypodermic 
injections  of  hyoscine,  hyoscyamine,  or  dubois- 
ine is  absolutely  necessary  to  the  welfare  of 
the  patient,  though  such  cases  become  fewer 
as  the  more  rational  method  of  attaining  the 
same  ends  comes  more  into  vogue  (hydrother- 
apy). Chemical  restraint  is  still  employed 
rather  too  freely  in  some  asylums,  with  the  re- 
sult undoubtedly  of  occasionally  aggravating 
the  malady  from  which  the  patient  is  suffering. 
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These  particular  drugs  are  powerful  and  dan- 
gerous, affecting  as  they  do  both  the  physical 
and  the  mental  functions  to  a  very  great  de- 
gree. In  healthy  subjects  their  employment 
induces  strange  paraesthesias,  anaesthesias,  mus- 
cular paresis,  difficulty  of  speech,  delirium, 
immoderate  emotional  excitement,  often  dread- 
ful hallucinations,  abnormal  dryness  of  the 
mouth,  and  so  on.  It  is  not  to  be  wondered 
at,  therefore,  that  agents  of  such  power  for 
evil  in  healthy  subjects  should  affect  unfavour- 
ably, often  seriously,  the  disordered  imagina- 
tion of  the  insane. — Frederick  Peterson. 

CHENOPODIUM.— The  seeds  of  Che-no- 
podium  ambrosioides,  var.  anthelmintkieum, 
popularly  known  as  American  wormseed,  are 
official  in  the  U.  S.  Ph.  under  this  title.  At 
the  present  time  the  volatile  oil  obtained  from 
them,  oleum  chenopodii  (U.  S.  Ph.),  is  the  only 
form  in  which  chenopodium  is  used,  although 
the  leaves  and  the  freshly  expressed  juice  pos- 
sess properties  similar  to  those  of  the  seeds, 
but  much  less  marked.  The  oil  has  a  very 
unpleasant  odour  and  taste.  In  addition  to 
its  anthelminthic  properties  it  possesses  feeble 
carminative,  diuretic,  diaphoretic,  and  expec- 
torant virtues.  It  is  probably  the  most  effi- 
cient remedy  we  have  against  lumbricoid 
worms,  but  its  disagreeable  features  prevent 
its  extended  use.  It  is  best  administered  in 
doses  of  from  5  to  10  drops,  on  lump  sugar, 
every  night  and  morning  for  three  or  four 
days,  the  last  dose  being  followed  by  a  ca- 
thartic. Sometimes  it  will  be  found  to  be 
advantageous  to  combine  a  cathartic,  such,  for 
example,  as  castor  oil,  with  each  dose.  The 
powdered  seeds  may  be  given  in  20-  to  30- 
grain  doses.  Tablespoonful  doses  of  the  fresh- 
ly expressed  juice  or  a  wineglassful  of  a  decoc- 
tion of  1  oz.  of  the  fresh  leaves  in  a  pint  of 
milk  are  sometimes  substituted  for  the  oil,  but 
are  by  no  means  so  desirable.  At  times  cheno- 
podium seems  to  have  proved  effectual  in  the 
treatment  of  tcenia,  but  it  is  so  rarely  success- 
ful that  it  should  hardly  be  classed  as  a  tsenia- 
cide.  Chenopodium  hotrys  and  the  ordinary 
variety  of  Chenopodium  ambrosioides,  common 
American  plants,  possess  the  same  properties 
as  the  official  variety,  but  are  rarely  used  ex- 
cept in  domestic  practice. 

Russell  H.  Nevins. 

CHEE.K.Y-IiAXJE.EL.  — See  Laueocera- 
sus. 

CHEERY,  WILD.— See  Prdnus  virgini- 

ANA. 

CHESTNUT  LEAVES.— See  Castanea. 

CHIMAPHILA  (U.  S.  Ph.),  the  leaves  of 
pipsissewa,  Chimaphila  umbellata,  an  erica- 
ceous  plant,  is  a  diuretic  that  has  been  much 
used  in  the  treatment  of  dropsy.  The  dose  of 
the  fluid  extract,  extractum  chimaphilce 
fluidum  (U.  S.  Ph.),  is  3  fl.  drachms,  three  or 
four  times  a  day. 

CHINA.— See  Cinchona. 

CHININUM.— See  Quinine. 

CHINOLINE.— See  Quinoline. 


CHIONANTHUS   VIRGINICA.  —  The 

root  of  this  shrub,  the  Virginia  snow-flower 
of  the  Southern  United  States,  has  had  some 
repute  as  a  vulnerary.  The  root-bark  is 
thought  to  be  cholagogue  and  diuretic,  and 
has  been  recommended  particularly  in  the 
treatment  of  jaundice  and  to  relieve  portal 
congestion.  It  contains  a  glucoside,  chionan- 
thin,  and  has  been  said  to  contain  saponin 
also.  A  non-official  fluid  extract  is  given  in 
doses  of  from  J  to  1  fl.  drachm,  two  or  three 
times  a  day. 

CHIKATA,  or  chiretta,  is  the  dried  gen- 
tianaceous  herb  Swertia  (or  Ophelia)  Chirata, 
found  in  the  mountains  of  northern  India. 

It  is  a  bitter  tonic,  diminishing  acidity  and 
flatulence,  and  it  is  believed  to  exercise  a  dis- 
tinct effect  upon  the  liver.  H.  Hoehn  isolated 
from  the  plant  a  bitter,  amorphous,  viscid  sub- 
stance, ophelic  acid,  CisHaoOio,  and  a  bitter 
crystalline  substance,  chiratin,  CseHiBOie,  both 
of  which  are  soluble.  It  contains  no  tannic 
acid,  and  is  therefore  an  excellent  bitter  to 
combine  with  iron.  The  dose  of  the  powder 
is  irom  20  to  40  grains. 

The  fluid  extract,  extractum  chiratce  fiuidum 
(U.  S.  Ph.),  is  given  in  doses  of  from  10  to  20 
minims.  The  dose  of  the  tincture,  tinctura 
chiratm  (U.  S.  Ph.,  Br.  Ph.),  is  from  i  to  2  fl. 
drachms.  The  dose  of  the  infusion,  infusv/m 
chiratce  (Br.  Ph.),  is  from  1  to  2  fl.  oz.  An 
unofficial  solid  extract  is  made  that  may  be 
given  in  pills  or  capsules  in  doses  of  from  2  to 
4  grains. 

In  India  chirata  is  considered  to  be  a  very 
valuable  tonic  and  a  restorative  for  all  forms 
of  exhaustion.  It  is  used  in  dyspepsia,  in 
dysentery,  and  in  malarial  fever  and  especially 
the  chronic  forms  of  paludal  poisoning,  for 
which  it  has  been  held  to  be  superior  to  qui- 
nine. It  should  be  given  some  time  before 
eating  when  it  is  used  to  promote  the  appetite. 
It  may  be  used  in  all  conditions  in  which  gen- 
tian and  cinchona  are  employed. 

Samuel  T.  Armsteono. 

CHLORACETIC  ACID,  formed  from 
acetic  acid  by  the  substitution  of  chlorine  for 
hydrogen,  is  found  in  three  forms,  the  mono- 
chloracetic,  dichloracetic,  and  trichloracetic 
acids,  all  of  which  are  caustic.  The  last  men- 
tioned is  the  one  commonly  employed  and 
comes  in  the  shape  of  crystals  which  "are  used 
to  destroy  papillomata,  warts,  nmvi,  and  simi- 
lar growths.  They  are  very  effectual  and  cause 
little  pain.  A  20-per-cent.  solution  can  be 
substituted  for  silver  nitrate  in  the  treatment 
of  gleet ;  it  is  just  as  effectual  and  gives  rise 
to  little  pain.  A  solution  of  the  strength  of 
from  -J  to  1  per  cent,  has  been  highly  recom- 
mended in  the  treatment  of  ozmna. 

Russell  H.  Nevins. 

CHLOB.AL  is  a  clear,  colourless  liquid  of 
limpid  and  oily  consistence.  It  is  possessed  of 
a  pungent  and  disagreeable  odour,  but  of  little 
taste.  It  is  freely  miscible  with  water,  alcohol, 
ether,  or  chloroform,  the  two  former  producing 
in  it  changes  presently  to  be  described,  the  two 
latter  producing  none.  It  is  made  by  the  ac- 
tion of  dry  chlorine  gas  upon  anhydrous  alco- 
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hoi,  and  is  purified  first  by  treatment  with 
sulphuric  aoid  and  afterward  with  lime.  Its 
formula  is  CsHClsO.  On  account  of  the  wide- 
spread misapplication  of  the  name  chloral  to 
chloral  hydrate,  chloral  is  often  referred  to  as 
anhydrous  chloral  by  those  who  are  careful  to 
distinguish  it  from  hydrous  chloral,  or  chloral 
hydrate,  the  crystalline  drug  used  in  medicine. 
Chloral  itself  is  not  so  employed. 

Chloral  ammoniutii,  tnehloramido  ethyl 
alcohol,  CCl3,CH,OOH,NH2,  is  a  white  crystal- 
line powder,  soluble  in  alcohol  and  less  soluble 
in  water.  It  is  used  in  nervous  insomnia.  The 
dose  is  from  15  to  30  grains. 

Chloral  alcoholate  is  a  white  crystalline 
substance  resembling  chloral  hydrate  and  re- 
sulting from  the  action  of  absolute  alcohol  on 
anhydrous  chloral.  Its  formula  is  CjHCUO, 
C3H11O.     It  is  not  employed  in  medicine. 

Chloral  caffeine  occurs  in  white  scales. 
It  is  soluble  in  water,  and  decomposed  by  al- 
kalies. It  is  formed  by  the  union  of  chloral 
and  cafEeine,  and  its  formula  is  CbHioNjOj. 
CCI2CH  :  0.  It  has  been  used  for  neuralgias 
and  asthmatic  attacks,  and  particularly  by  hy- 
podermic injection.  The  hypodermic  dose  is 
from  3  to  4J  grains,  and  its  administration  is 
said  to  be  painless. 

Camphorated  chloral,  chloral  campho- 
ratum  (Nat.  Form.)  is  a  clear  liquid  resulting 
from  the  trituration  together  of  equal  parts  of 
camphor  and  chloral  hydrate.  Its  main  em- 
ployment is  as  a  local  application  for  the  re- 
lief of  neuralgias,  for  which  it  is  excellent,  but  it 
has  occasionlly  been  given  internally  in  doses 
of  from  10  to  20  drops,  and  is  a  powerful  seda- 
tive narcotic. 

Chloral  formamide,  chloralum  formamida- 
tum  (Ger.  Ph.). — See  Chloealamide. 

Chloral  hydrate,  chloral  (U.  S.  Ph.),  chloral 
hydras  (Br.  Ph.),  chloralum  hydratum  (Ger. 
Ph.),  is  often  called  hydrous  chloral  for  the 
sake  of  avoiding  the  confusion  already  referred 
to.  It  results  from  the  union  of  anhydrous 
chloral  and  water,  and  is  described  by  the  U.  S. 
Ph.  as  "a  crystalline  solid,  composed  of  tri- 
ehloraldehyde  or  chloral  with  one  molecule  of 
water."  Its  formula  is  C2HCls0,Ha0.  It  oc- 
curs as  "separate,  rhomboidal,  colourless,  and 
transparent  crystals,  having  an  aromatic,  pene- 
trating, and  slightly  acrid  odour  and  a  bitter- 
ish, caustic  taste;  slowly  volatilized  when 
exposed  to  the  air  "  (U.  S.  Ph.).  It  is  soluble 
in  water,  in  alcohol,  in  ether,  in  chloroform, 
and  in  the  fixed  and  volatile  oils.  It  is  lique- 
fied by  trituration  with  an  equal  quantity  of 
camphor,  menthol,  thymol,  or  carbolic  acid. 
Besides  the  official,  crystalline  form  of  chloral 
hydrate  we  find  in  commerce  another  variety 
forming  thin  crystalline  plates  or  cakes  broken 
into  irregular  pieces.  This  form,  though  cheaper 
than  the  official,  is  to  be  avoided  for  medicinal 
use,  on  account  of  the  presence  of  impurities 
in  it.  Chloral  hydrate  must  be  kept  in  glass- 
stoppered  bottles,  and  in  a  cool,  dark  place. 

Chloral  hydrate  was  discovered  by  Liebig  in 
1832,  but  it  was  not  until  1869  that  it  was  em- 

Eloyed  in  medicine.     It  was  in  that  year  that 
liebreich,  of  Berlin,  introduced  it,  and  the  use 
of  the  drug  soon  became  enormous  and  has 


continued  so.  Liebreich's  idea  was  founded 
upon  the  knowledge  that  chloral  hydrate  in 
contact  with  alkaline  solutions  was  converted 
into  chloroform  and  formic  acid,  and  he  was 
under  the  impression  that  this  decomposition 
would  occur  after  the  absorption  of  chloral  by 
the  blood,  on  account  of  the  alkalinity  of  that 
fiuid.  The  effect  of  the  chloral  was  therefore 
believed  to  be  due  to  the  action  of  chloroform 
thus  generated.  As  a  matter  of  fact,  there  are 
many  reasons  which  contradict  this  belief,  but 
it  will  suffice  to  say  here  that  there  is  no  chem- 
ical evidence  of  the  presence  of  chloroform  in 
the  blood  of  one  to  whom  chloral  has  been 
given,  though  it  is  readily  detected  in  the 
blood  after  it  has  been  administered  as  chloro- 
form. Liebreich's  theory  is  therefore  not  en- 
tertained at  the  present  time. 

The  local  action  of  chloral  hydrate  is  highly 
irritating  as  well  as  ansesthetic,  and  its  appli- 
cation in  crystals,  or  in  concentrated  solution, 
to  mucous  membranes,  or  even  to  the  skin,  will 
result  in  blistering.  Its  use  as  a  vesicant,  how- 
ever, is  objectionable,  for,  though  it  causes  less 
pain  than  cantharis  does,  it  is  apt  to  cause 
sloughing,  an  accident  all  the  more  likely  to 
occur  by  reason  of  the  anassthesia  it  produces. 
Irritating  effects,  too,  may  follow  its  internal 
administration  in  large  though  not  concen- 
trated doses,  and  occasionally  it  produces  nau- 
sea, vomiting,  and  diarrhoea.  Chloral  hydrate 
is  also  an  antiseptic  of  considerable  power. 

The  physiological  effects  of  chloral  hydrate 
which  follow  its  internal  administration  are 
most  important.  Upon  the  brain  it  acts  to 
diminish  its  activity,  and  is  a  hypnotic  of  great 
power.  Large  doses  depress  the  centres  at  the 
base  of  the  brain  and  those  of  the  spinal  cord, 
and  circulatory  and  respiratory  disturbances 
follow,  together  with  muscular  weakness,  di- 
minished refiex  irritability,  and  some  degree  of 
anesthesia.  These  muscular  phenomena  must, 
however,  be  attributed  to  the  central  action  of 
the  drug,  for  upon  the  muscles  it  has  practically 
no  effect.  Upon  the  heart  small  doses  produce 
little  or  no  effect,  though  the  condition  of  that 
organ,  as  well  as  idiosyncrasy,  has  much  to  do 
with  the  circulatory  phenomena  caused  by  chlo- 
ral. Large  doses,  on  the  other  hand,  slow  and 
weaken  the  heart's  action,  while  the  effect  of 
poisonous  doses  is  to  make  it  rapid,  feeble,  and 
irregular,  and  finally  to  cause  cardiac  arrest  in 
diastole.  The  cause  of  these  symptoms  is  prob- 
ably nervous,  though  some  ascribe  to  the  drug 
a  paralyzing  action  upon  the  cardiac  muscle. 
Upon  the  blood  pressure  the  effect  of  chloral 
hydrate  is,  first  and  temporarily,  to  cause  its 
increase,  but  this  is  soon  followed  by  a  fall  due 
both  to  a  depression  of  the  vaso-motor  centre 
and  to  a  weakening  of  cardiac  force.  The  action 
of  full  doses  of  chloral  hydrate  upon  the  respira- 
tory centre  results  in  a  slowing  of  breathing,  and 
poisonous  doses  may  kill  by  respiratory  paraly- 
sis. Large  doses  cause  a  fall  of  temperature 
which  may  be  considerable,  but  the  antipyretic 
effect  of  chloral  hydrate  is  purchased  only  by 
the  administration  of  doses  so  large  as  to  be 
dangerous.  Upon  the  secretions  the  drug  has 
little  effect,  though  glycosuria  has  been  thought 
to  follow  its  use  in  some  cases.    Its  excretion 
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takes  place  principally  from  the  kidneys,  and 
mainly  in  the  form  of  nrochloralic  acid.  An 
effect  upon  the  kidneys  which,  it  is  said,  is 
occasionally  observed  is  the  production  of  renal 
irritation  and  even  of  haemorrhage. 

The  action  of  chloral  hydrate  which  makes  it 
a  drug  of  such  value  is  that  of  cerebral  and 
spinal  sedation,  and  its  therapeutic  applications 
are  therefore  mainly  to  produce  sleep  and  to 
oppose  spasm.  The  administration  of  a  thera- 
peutic dose  is  usually  followed  in  from  a  quar- 
ter to  Jialf  an  hour  by  a  quiet  and  natural  sleep 
which  lasts  from  three  to  six  or  even  eight 
hours.  This  sleep  as  a  rule  is  refreshing  and 
dreamless,  and,  though  it  is  light  and  the 
patient  may  easily  be  aroused  to  complete  con- 
sciousness, he  soon  passes  again  into  his  natu- 
ral sleep.  The  production  of  sleep  by  chlbral 
hydrate  is  not  invariable  and  is  affected  by 
many  things,  especially  the  size  of  the  dose, 
the  nature  of  the  disease,  and  the  idiosyncrasy 
of  the  patient,  but  it  is  sufficiently  constant, 
and  the  sleep  is  so  natural  that  chloral  hydrate 
is  to  be  considered  the  most  valuable  pure 
hypnotic  we  possess.  Small  doses  are  not  sel- 
dom unreliable  in  action,  and  even  large  doses 
are  at  times  unproductive  of  sleep  and  occa- 
sionally, too,  apparently  the  cause  of  the  great- 
est excitement.  Exceptionally  also  the  sleep 
caused  by  chloral  hydrate  is  not  quiet  and  re- 
freshing, but  restless  and  disturbed  by  disa- 
greeable dreams.  Though  anorexia,  nausea, 
headache,  and  nervous  depression  are  unusual 
sequels  of  its  administration,  they  are  observed 
at  times,  but  certainly  less  often  than  from  the' 
use  of  the  hypnotic  drugs  in  general,  and  when 
they  do  occur  they  sometimes  appear  to  be  the 
result  of  the  impurities  the  drug  contains. 
The  therapeutic  use  of  chloral  is  usually  un- 
accompanied by  circulatory  and  respiratory 
disturbance,  but  large  doses  produce  a  deeper 
and  more  stuporous  sleep,  with  slowed  pulse 
and  respiration,  somewhat  lowered  tempera- 
ture, and  muscular  relaxation.  Chloral  hy- 
drate, however,  is  at  times  erratic,  and  small 
doses  may  produce  most  pronounced  symp- 
toms ;  poisoning  even  has  resulted  from  doses 
not  unusually  large. 

Poisoning  ty  chloral  hydrate. — ^Two  forms 
of  poisoning  are  recognised,  the  acute  and  the 
chronic.  The  latter  is  generally  described  as 
"  the  chloral  habit "  and  sometimes  as  chloral- 
ism. 

The  amount  of  chloral  hydrate  necessary  to 
produce  acute  and  fatal  poisoning  can  not  be 
stated  definitely,  for,  though  10  grains  are  said 
to  have  caused  death  in  one  case  and  30  grains 
have  certainly  done  so  in  several  oases,  yet  the 
effects  of  a  dose  so  laree  as  480  grains  have 
been  recovered  from.  Habit,  too,  would  seem 
in  some  degree  to  afford  tolerance. 

The  symptoms  in  persons  acutely  poisoned 
are  stupor,  deepening  into  coma ;  pallor,  with 
a  moist  and  clammy  skin ;  a  rapid,  feeble,  and 
irregular  pulse,  which  may  become  impercepti- 
ble ;  slow  and  shallow  respiration ;  lowered 
temperature ;  great  muscular  relaxation,  with 
loss  of  reflex  irritability ;  the  pupils  at  first 
contracted  but  afterward  dilated ;  and,  finally, 
paralysis  and  anaesthesia.     Death  results  from 


paralysis  of  the  respiration  or  of  the  circula- 
tion. In  treating  such  eases,  if  they  are  seen 
sufficiently  early,  the  stomach  should  be  emp- 
tied, preferably  by  the  stomach-tube,  and 
stimulants,  both  circulatory  and  respiratory, 
should  be  administered  freely.  At  first  the 
diffusible  stimulants,  alcohol,  ether,  and  am- 
monia, are  to  be  given  hypodermically,  and 
soon  followed  by  digitalis,  the  effect  of  the 
former  serving  to  support  the  patient  until 
the  digitalis  has  time  to  act.  Atropine  and 
strychnine  are  especially  valuable  because  of 
their  power  to  stimulate  the  respiratory  cen- 
tre, and  should  be  given  freely  by  hypodermic 
injections.  Heat  should  be  applied  to  the  sur- 
face, and,  as  in  opium  poisoning,  the  patient 
should  be  aroused  from  his  stupor  as  much 
as  possible,  though,  owing  to  the  embarrass- 
ment of  the  circulation,  the  greatest  care  must 
be  observed  to  prevent  exhaustion.  For  this 
reason  walking  the  patient  about  is  seldom 
applicable  in  poisoning  by  chloral  hydrate. 
Careful  watch  must  be  kept  of  the  breathing, 
and  if  it  shows  signs  of  failing,  artificial  respi- 
ration must  be  practised  before  it  ceases. 

The  chronic  form  of  poisoning  results  from 
the  habitual  use  of  the  drug.  The  symptoms 
are  not  the  same  in  all  cases,  but  the  victim 
will  present  various  combinations  of  the  fol- 
lowing: Intellectual  weakness  and  sluggish- 
ness, which  are  usually  present  and  may 
amount  to  dementia ;  disturbances  of  motion 
and  sensation,  especially  of  the  lower  extremi- 
ties, which  are  common ;  dizziness  and  tinnitus. 
The  digestion  is  generally  impaired  and  dys- 
peptic symptoms  are  present,  while  the  stool's 
are  often  clay-coloured  and  pasty.  Jaundice 
occurs  at  times  and  even  more  commonly  bile 
pigment  is  present  in  the  urine.  Sleep  vrith- 
out  the  customary  dose  of  the  drug  is  practi- 
cally impossible,  and  nervousness  and  excited 
restlessness  take  its  place.  There  is  severe 
dyspnoea  present  in  many  eases  and  disturb- 
ances of  the  circulation  are  very  common, 
especially  cardiac  irritability,  palpitation,  and 
syncope.  Many  of  these  patients  present  cu- 
taneous eruptions,  particularly  erythemata. 
This  flushing  is  especially  likely  to' occur  on 
the  face  and  is  more  pronounced  when  alcohol 
is  taken.  Besides  erythema  there  often  occur 
dilatation  of  the  cutaneous  vessels  and  very 
often  those  of  the  conjunctivaB,  urticaria,  pur- 
pura, and  spongy  and  bleeding  gums,  while 
ulcerations  about  the  nails  even  have  been  at- 
tributed to  the  prolonged  use  of  chloral  hy- 
drate. The  treatment  of  chloralism  requires 
the  gradual  diminution  and  final  relinquish- 
ment of  the  drug  and  the  temporary  substi- 
tution for  it,  if  necessary,  of  mild  soporifics, 
such  as  lupulin  and  hyoscyamus.  Hygienic, 
tonic,  and  moral  remedies  also  are  almost  in- 
variably required. 

The  condition  most  appropriately  treated  by 
chloral  hydrate  is  pure  nervous  insomnia,  if 
not  habitual  or  requiring  the  continued  use  of 
a  drug.  The  administration  of  the  drug  is 
our  surest  means  for  the  relief  of  this  condi- 
tion. In  the  restlessness  and  delirium  of  fever, 
too,  it  will  be  beneficial,  but  should  never  be 
employed  if  the  fever  is  asthenic,  on  account 
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of  its  depressing  action  upon  the  circulation. 
Some  slight  benefit,  too,  may  occur  in  the 
febrile  state  from  its  power  to  reduce  tempera- 
ture, but  as  an  antipyretic  it  requires  to  be 
given  in  large  doses,  and  such  employment  of 
it  is  therefore  dangerous  and  not  to  be  al- 
lowed. In  the  excitement  of  insanity  it  often 
works  well,  and  in  delirium  tremens  it  is  our 
greatest  reliance,  especially  if  given  together 
with  a  bromide.  The  doses  required  for  this 
condition  are  rather  larger  than  usual,  and  the 
best  way  to  give  it  is  in  doses  of  from  15  to  20 
grains,  which  may  be  repeated  once  or  even 
twice  at  intervals  of  an  hour.  A  special  cau- 
tion, however,  must  be  observed  in  giving  it 
to  old  alcoholics,  on  account  of  the  almost  in- 
variable presence  of  circulatory  disease  in 
"•them.  The  relief  of  alcoholic  delirium  by 
chloral  hydrate  is  certainly  not  invariable,  but 
it  is  more  certain  than  from  any  other  drug. 
Occasionally,  however,  chloral  not  only  fails 
to  quiet  the  patient,  but  even  seems  to  be  the 
cause  of  an  increased  excitement.  The  use  of 
chloral  hydrate  for  the  relief  of  insomnia  due 
to  pain  is  irrational  and  dangerous,  for  the 
drug  produces  anaesthesia  only  when  given  in 
toxic  (loses.  For  such  cases  opium  is  invariably 
to  be  preferred. 

The  relief  of  convulsions  is  an  application 
of  chloral  hydrate  second  only  in  value  to  its 
action  as  a  hypnotic.  In  the  convulsions  of 
tetanus  and  strychnine  poisoning  it  is  our  most 
valuable  agent  and  must  be  given  freely.  In 
puerperal  convulsions  it  is  serviceable,  and  for 
the  convulsions  of  childhood,  which  are  so  often 
reflex,  it  is  of  the  greatest  value,  especially  if 
given  together  with  a  bromide.  The  dose  of 
chloral  hydrate  for  children  is  1  grain  for  each 
year  of  age.  It  may  be  used  for  the  convul- 
sions of  epilepsy,,  but  is  less  valuable  than  the 
bromides.  Other  spasmodic  conditions  are 
often  much  benefited  by  the  administration  of 
chloral  hydrate,  especially  laryngismus  stridu/- 
lus,  asthma,  whooping-cough,  and  hiccough.  Its 
occasional  administration  is  thought  to  be  of 
benefit  in  paralysis  agitans  and  chorea.  Akin 
to  this  employment  of  the  drug  is  its  action  in 
promoting  the  relaxation  of  the  rigid  os  uteri 
in  the  first  stage  of  labour,  an  action  of  which 
the  value  is  not  to  be  overestimated^  It  is 
occasionally  used  also  to  diminish  the  violence 
of  the  uterine  contractions  in  the  first  stage  of 
labour  and  for  the  relief  of  after-pains. 

Other  ailments  are  often  benefited  by  the 
use  of  chloral  hydrate,  and  among  them  sea- 
sickness. In  this  condition  the  administration 
of  from  15  to  30  grains  at  intervals  of  four 
hours,  together  with  a  suitable  diet  and  the 
maintenance  of  the  recumbent  posture  for  a 
time,  is  held  by  Bartholow  to  be  of  great  serv- 
ice. Other  forms  of  reflex  vomiting  are  also 
occasionally  treated  by  the  use  of  chloral  hy- 
drate. The  hypodermic  administration  of 
chloral  hydrate  was  recommended  by  Hall  in 
the  algid  stage  of  cholera,  but,  apart  from  the 
objections  to  its  subcutaneous  administration, 
there  is  the  more  valid  objection  that  it  does 
little  or  no  good.  Chloral  hydrate  has  recently 
been  advanced  as  a  specific  in  scarlet  fever,  but 
its  value  in  this  disease  remains  to  be  proved. 


The  use  of  chloral  hydrate  as  a  vaso-dilator 
is  one  seldom  referred  to  in  text-books,  but  is 
none  the  less  one  of  the  utmost  value.  For 
this  purpose  the  usual  dose  is  5  grains,  given 
as  often  as  every  three  hours,  though  not  sel- 
dom a  lesser  frequency  will  sufiice.  Its  power 
to  cause  arterial  relaxation  is  a  pronounced 
one  and  far  greater  and  more  reliable  than 
that  of  nitroglycerin,  and,  though  the  potency 
of  the  drug  and  its  treachery  are  not  to  be  lost 
sight  of,  it  is  indicated  in  all  cases  in  which 
arterial  tension  is  greatly  increased  and  cardiac 
aclion  is  thereby  obstructed,  especially  if  the 
milder  vaso-dilators,  such  as  nitroglycerin  have 
failed.  For  this  purpose  the  drug  is  highly 
recommended  by  Delafield.  Though  organic 
circulatory  disease  is  generally  held  a  contra- 
indication to  the  use  of  chloral  hydrate,  the 
arterial  contraction  is  often  a  more  imminent 
danger  in  such  cases  than  the  disease  which  it 
accompanies,  and  therefore  is  a  direct  indication 
for  vaso-dilatation,  and,  if  necessary,  by  chloral. 

Besides  its  internal  use,  chloral  hydrate  is 
occasionally  used  locally.  Thus,  a  solution  of 
from  5  to  30  grains  to  1  oz.  may  be  applied  as 
a  stimulant  to  foul  ulcerations,  and  acts  also 
to  some  degree  as  an  antiseptic.  Its  antiseptic 
and  sedative  properties  make  the  application 
of  similar  solutions  to  wounds  and  hums  at 
times  desirable,  and  in  skin  diseases  attended 
with  itching  the  use  of  solutions  varying  in 
strength  from  1  to  4  per  cent,  is  exceedingly 
sedative.  The  an£esthetic  action  of  chloral 
hydrate  is  made  use  of  in  the  treatment  of 
toothache,  from  which  great  relief  will  often 
follow  the  packing  of  a  cavity  in  a  carious 
tooth  with  cotton  soaked  in  a  concentrated 
solution  of  the  drug.  A  solution  of  from  1  to 
4  grains  to  1  oz.  may  be  employed  as  an  injec- 
tion in  gonorrhma.  The  antiseptic  action  of 
the  drug  is  also  made  use  of  in  the  preservation 
of  anatomical  specimens  (a  solution  of  80  grains 
to  1  oz.  will  do  this)  and  urine,  and  the  preven- 
tion of  fermentation  and  a  foul  odour  in  uri- 
nals is  accomplished  by  placing  the  undiluted 
drug  in  them. 

The  contra-indications  to  the  use  of  chloral 
hydrate  are  asthenia,  nervous  instability,  cir- 
culatory weakness,  cardiac  degeneration,  and 
arterial  disease,  unless,  as  has  already  been 
shown,  arterial  contraction  is  present  and  suf- 
ficient to  be  in  itself  a  danger.  Its  administra- 
tion is  also  inadvisable  in  pulmonary  disease, 
especially  if  extensive  or  advanced,  on  account 
of  the  effect  of  the  drug  in  favouring  pulmo- 
nary congestion. 

The  dose  of  chloral  hydrate  will  vary  with 
the  circumstances.  Wood  puts  the  highest 
safe  dose  at  20  grains,  but  allows  its  hourly 
repetition  until  60  grains  have  been  given.  Its 
administration  is  then  to  be  suspended  for 
several  hours  unless  the  necessity  is  great. 
The  first  dose  for  an  adult  should  not  ex- 
ceed 15  grains,  and  if  there  is  the  slightest 
question  of  circulatory  impairment  10  grains 
must  be  the  limit.  The  administration  should 
at  first  be  infrequent  also,  though  a  single 
repetition  after  an  hour  or  two  is  allowable  if 
necessary.  As  has  been  said,  the  dose  for  chil- 
dren is  1  grain  for  each  year  of  age.    The  drug 
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should  be  given  largely  diluted  to  avoid  its 
irritating  effects,  and  water  or  sweetened  or 
orange-flavoured  water  or  millc  is  tiie  usual 
veiiicle.  It  is  active  also  if  given  by  enema, 
but  its  employment  thus  should  be  in  large 
dilution.  The  hypodermic  administration  of 
chloral  hydrate  has  been  practised,  but  is  pain- 
ful in  the  extreme  and  is  lilcely  to  be  followed 
by  phlegmonous  inflammation.  It  is,  there- 
fore, not  to  be  recommended.  Intravenous 
injections  were  at  one  time  done,  especially  by 
the  French,  but  the  dangers  of  this  practice 
are  so  great,  both  from  thrombosis  and  from 
the  sudden  precipitation  of  the  entire  dose 
upon  the  nerve  centres,  that  it  is  inadmissible. 
There  exists  but  one  official  preparation  of 
chloral  hydrate,  the  syrup,  syrupus  chloral 
(Br.  Ph.),  which  contains  10  grains  of  the  drug 
in  each  fl.  drachm.  The  dose  is  from  ^  to  3  fl. 
drachms.  There  are  several  unofficial  prepa- 
rations, however,  and  one  especially  popular  in 
France  is  "  chloral  cream."  This  is  composed 
of  5  parts  of  chloral  hydrate,  15  of  water,  and 
100  of  powdered  white  sugar,  and  flavoured 
with  mint  or  vanilla.  One  grain  of  chloral 
hydrate  is  contained  in  24  grains  of  the  cream. 
It  is  given  in  water.  Chloral  liniment  con- 
tains 6  parts  of  chloral  hydrate  dissolved  in  30 
parts  of  oil  of  sweet  almonds.  Chloral  oint- 
ment contains  6  parts  of  chloral  hydrate,  3  of 
white  wax,  and  37  of  lard.  Chloral  plaster,  a 
counter-irritant  and  vesicant,  is  made  by 
spreading  powdered  chloral  hydrate  upon 
Burgundy-pitch  plaster.  [Cf.  Hypnotics.] 
Henry  A.  Griffin. 

CHLORALAMIDE,  chloral  formamide, 
chloralum  formamidatum  (Ger.  Ph.),  CCU— 

CH  -j  nnjTjT  .  is    formed    by    the    action    of 

formamide  upon  chloral.  It  occurs  in  lus- 
trous, colourless  crystals,  somewhat  bitter, 
soluble  in  about  30  parts  of  cold  water  or  in 
1^  part  of  96-per-cent.  alcohol.  It  is  decom- 
posed by  water  at  140°  F.  and  by  alkalies,  but 
not  by  dilute  acids. 

From  experiments  upon  animals  it  appears 
that  the  physiological  action  of  chloralamide 
is  similar  to  that  of  chloral  upon  the  cerebrum, 
producing  drowsiness  and  sleep,  but  its  action 
upon  the  circulation  is  ordinarily  so  slight  as 
to  ofEer  a  marked  contrast  to  the  depression 
produced  by  chloral.  In  very  large,  poisonous 
doses  only  does  chloralamide  depress  the  heart 
and  produce  a  fall  in  the  blood-pressure.  A 
moderate  degree  of  respiratory  depression  may 
follow  the  administration  of  large  amounts, 
and  death  in  animals  results  from  paralysis  of 
respiration.  It  has  been  thought  to  have  a 
soothing  effect  upon  the  spinal  centres  and 
thus  to  diminish  reflex  excitability,  but  its  ac- 
tion upon  the  nervous  system  other  than  the 
cerebrum  is  hardly  appreciable.  It  is  excreted 
as  urochloralic  acid. 

Poisoning  by  chloralamide  is  occasionally 
seen  but  hardly  ever  reaches  a  severe  grade. 
The  symptoms  noted  in  such  cases  as  have 
been  described  are  usually  chilly  and  febrile 
sensations,  sweating,  disturbances  of  cardiac 
rhythm  and  force,  nausea,  vomiting,  and  re- 


spiratory depression ;  but  such  ill  effects  have 
never  occurred  save  after  doses  unusually 
large. 

Though  some  have  thought  chloralamide 
useful  in  spasmodic  and  painful  affections,  it 
must  be  confessed  that  the  use  of  this  drug  is 
practically  limited  to  the  production  of  sleep. 
As  a  hypnotic  it  is  fairly  efficient,  acting  well 
in  the  slighter  grades  of  insomnia,  especially 
if  purely  nervous  in  origin,  generally  failing 
in  sleeplessness  of  greater  severity,  and  rank- 
ing in  value  and  reliability  rather  below  sul- 
phonal.  It  certainly  can  not  be  compared 
with  chloral  in  effectiveness,  though  it  has  the 
appreciable  advantage  o%'er  that  drug  of  caus- 
ing little  or  no  circulatory  depression  when 
given  in  ordinary  doses.  For  this  reason  it  is 
safer  than  chloral  for  persons  with  embarrassed  ■ 
circulation.  It  not  only  oftener  fails  entirely 
to  produce  sleep,  but  is  of  far  slower  action 
than  chloral.  If  sleep  is  produced  it  is  usually 
quiet  and  natural,  and  its  duration  is  from 
four  to  eight  hours. 

It  has  too  often  been  said  that  chloralamide 
has  no  disagreeable  or  objectionable  after- 
effects, but,  while  they  are  not  so  common  as 
to  militate  strongly  against  the  use  of  the 
drug  in  suitable  cases,  headache,  confusion, 
dizziness,  anorexia,  and  nausea  are  sequels  of 
more  than  occasional  occurrence.  Eruptions, 
too,  have  been  reported  as  following  the  ad- 
ministration of  chloralamide,  but  they  are  not 
common.  Their  character  is  usually  erythe- 
matous or  macular. 

In  administering  chloralamide  for  its  hyp- 
notic effect  the  usual  dose  is  from  30  to  45 
grains,  given  in  water,  wafer,  or  capsule  about 
an  hour  before  the  time  when  sleep  is  desired. 
Exceptionally  a  more  rapid  effect  will  be  per- 
ceived, but  not  uncommonly  the  action  is  con- 
siderably slower.  The  drug  is  also  efficient 
when  given  by  the  rectum. 

The  insomnia  in  which  chloralamide  acts 
best  (and  here  it  is  often  of  considerable  value) 
is  that  of  moderate  grade  and  due  to  pure 
nervous  influences,  for  here  it  seems  just  suffi- 
cient to  (juiet  the  cerebrum,  the  over-activity 
of  which  is  functional  and  not  organic  or  symp- 
tomatic of  grave  disease.  In  the  insomnia  of 
acute  febrile  disease  it  is  not  infrequently 
effective,  but  less  so  than  in  nervous  insomnia 
and  generally  only  in  mild  or  moderately  se- 
vere cases.  In  insomnia  due  to  pain  it  gener- 
ally fails.  Chloralamide  is  utterly  powerless 
against  the  severer  grades  of  insomnia,  what- 
ever their  cause,  and  in  delirium  tremens  and 
the  insomnia  occurring  in  the  various  forms 
of  insanity  it  is  practically  worthless. 

The  usefulness  of  chloralamide  in  painful 
diseases  is  generally  denied,  and  yet  there  are 
those  who  think  highly  of  it  even  in  such 
painful  conditions  as  the  severer  forms  of  neu- 
ralgia. There  seems  no  reason  to  accord  to 
chloralamide  any  other  than  a  most  unreliable 
and  occasional  action  as  an  analgetic.  Chlo- 
ralamide has  been  thought  to  be  of  benefit  in 
certain  spasmodic  diseases,  notably  chorea,  epi- 
lepsy, and  spasmodic  asthma,  but  it  is  not  to  be 
relied  on.  Like  many  another  drug,  chlorala- 
mide has  been  tried  and  thought  effective  in  the 
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treatment  of  seasickness.  The  use  of  it  for  this 
purpose  is  so  new,  however,  that  as  yet  definite 
conclusions  as  to  its  merit  are  not  warranted, 
but,  as  it  is  given  in  such  cases  in  combination 
with  potassium  or  sodium  bromide  (30  grains 
of  each),  either  of  which  rather  more  than  any 
other  drug  has  seemed  to  affect  this  obstinate 
condition,  and,  moreover,  is  administered  on  an 
empty  stomach  at  the  time  of  sailing,  subse- 
quent rest  and  sleep  being  insisted  on,  success 
may  be  due  to  something  else  than  the  chlo- 
ralamide. — Henry  A.  Gbiffin. 

CHLORALOSE,  CsH.iClOe,  is  formed  by 
heating  a  mixture  of  glucose  and  anhydrous 
chloral.  It  occurs  in  fine  white  crystals, 
slightly  bitter,  soluble  vrith  difficulty  in  cold 
water,  but  readily  soluble  in  hot  water.  It 
has  recently  been  introduced  as  a  hypnotic 
and  analgetic.  Mr.  Charles  Flemming  [Prac- 
titioner, July,  1894)  has  used  it  successfully  in 
uterine  pains,  hysterical  headache,  sleepless- 
ness, hysterical  chorea,  and  neurasthenia.  It 
has  one  very  important  defect,  and  that  is  that 
it  occasionally  provokes  toxic  symptoms  which 
manifest  themselves  by  an  exaggeration  of  the 
reflex  excitability  of  the  medulla  oblongata 
amounting  almost  to  convulsions ;  in  addition 
to  this  it  is  very  difficult  to  decide  upon  the 
proper  dose,  as  its  action  varies  not  only  in 
different  persons,  but  even  in  the  same  person. 
It  seems,  however,  from  observations  made  by 
M.  Khraelewsky  in  cases  of  different  forms  of 
lunacy  and  in  others  ot  psychical  trouMes,  that 
frequently  the  dose  of  8  grains  is  sufficient  to 
produce  quiet  sleep.  In  cases  of  secondary 
psychosis  without  much  agitation  the  hyp- 
notic effect  may  be  obtained  with  6  grains. 
If  the  dose  of  10  grains  is  exceeded,  toxic 
symptoms  are  observed  in  the  majority  of 
cases,  and  in  subjects,  too,  whose  nervous  sys- 
tem is  normal.  These  symptoms  may  appear 
also  after  the  use  of  smaller  doses  in  weak  or 
hysterical  persons  or  in  the  subjects  of  alco- 
holic poisoning.  In  other  forms  of  psychical 
or  nervous  disorders  doses  of  from  4  to  8 
grains  of  chloralose  rarely  give  rise  to  acci- 
dents. These  toxic  symptoms  are  convulsions 
more  or  less  generalized,  and  they  are  accom- 
panied by  involuntary  emission  of  urine ;  but, 
notwithstanding  their  apparently  alarming 
character,  they  disappear  rapidly  and  do  not 
give  place  to  any  serious  or  lasting  nervous 
troubles  or  to  any  painful  sensations.  It  is 
best  to  administer  chloralose  in  very  moderate 
doses,  beginning  with  2  grains  and  increasing 
the  dose  to  3  and  then  to  4  grains. 

CHLOBAIiTTm. — See  Chlokal,  also  under 
Aluminum  and  its  salts. 

CHLORANODYNE.— An  American  pro- 
prietary compound  resembling  chlorodyne, 
said  to  consist  of  1  part  each  of  morphine 
hydrochloride  and  oil  of  peppermint,  5  parts 
of  tincture  of  cannabis  indica,  30  parts  of 
chloroform,  4  parts  of  hydrocyanic  acid,  60 
parts  of  alcohol,  and  120  parts  of  glycerin. 

CHLORIC  ETHER.— The  spiritus  chlo- 
roformi  of  the  U.  S.  and  Br.  Ph's.  See  under 
Chloroform. 


CHLORINE  is  a  greenish-yellow  gas  with 
a  suffocating,  insupportable  odour,  about  two 
and  a  half  times  as  heavy  as  air,  with  a  strong 
affinity,  at  ordinary  temperatures,  for  nearly 
all  the  metals  and  a  powerful  decomposing 
action  upon  all  organic  matter,  which  action 
is,  however,  not  well  marked  except  in  the 
presence  of  inoisture.  If  present  in  the  air  in 
the  proportion  of  one  part  in  a  hundred,  it  is 
a  most  active  germicide  and  disinfectant,  pro- 
vided the  objects  subjected  to  its  influence  are 
damp  as  well  as  the  chamber,  etc.,  in  which 
they  are  contained,  and  provided  that  it  is 
allowed  to  exert  its  influence  for  at  least  an 
hour.  All  phosphoretted,  sulphuretted,  am- 
moniacal,  and  offensive  hydrogen  compounds 
are  rapidly  decomposed  into  inoffensive  bodies 
when  exposed  to  it,  and  hence  it  is  of  great 
value  as  a  deodorizer.  In  its  pure  state  it  is 
rarely,  if  ever,  used  save  when  set  free  by  the 
action  of  an  acid  upon  a  chloride,  the  most 
usual  method  being  to  add  a  small  amount  of 
dilute  sulphuric  acid  to  chlorinated  lime  or  to 
mix  alum  with  it,  which  latter  plan  is  rather 
more  desirable,  as  the  gas  is  evolved  more 
slowly  than  when  the  acid  is  used.  The  chlo- 
rinated lime  must  not  be  confounded  with 
calcium  chloride,  for  in  reality  it  is  a  mixture 
of  calcium  chloride  and  calcium  hypochlorite. 
Being  more  or  less  destructive  of  fabrics,  those 
of  silk  or  wool  resisting  its  action  the  least,  and 
rapidly  affecting  all  metals,  chlorine  is  not  gen- 
erally applicable  for  disinfecting,  and  for  ordi- 
nary purposes  is  not  so  desirable  as  the  fumes 
given  off  by  burning  sulphur.  Where,  however, 
as  in  stables,  outbuildings,  etc.,  from  which  all 
bodies  liable  to  be  injured  by  it  can  easily  be 
removed,  it  is  an  extremely  valuable  agent  on 
account  of  its  effectiveness  and  the  facility 
with  which  the  chlorinated  lime,  or  bleaching 
powder,  can  be  obtained  and  its  relatively  low 
cost.  In  many  cases  the  addition  of  sulphuric 
acid  or  of  alum  will  not  be  necessary,  as  there 
is  sufficient  carbonic  acid  in  the  air  to  decom- 
pose it.  Of  course  it  is  always  essential  to 
close  all  openings,  and  it  is  a  very  good  plan 
when^  practicable  to  introduce  a  small  amount 
of  steam,  so  as  to  saturate  the  air  with  moist- 
ure as  nearly  as  possible.  Also,  being  de- 
structive of  life,  chlorine  may  be  used  to  kill 
rats,  mice,  and  other  vermin,  and  this  use  of  it 
is  much  better  than  the  ordinary  method  of 
exposing  poisoned  food,  as  it  corrects  the  bad 
odours  arising  from  the  decomposing  animals. 
Being  heavier  than  air,  it  will  penetrate  all 
the  nooks  and  crannies,  if  the  lime  is  placed  in 
the  highest  portion  of  the  building,  ship,  or 
the  like,  submitted  to  its  action.  A  solution 
of  1  part  of  chlorinated  lime  in  100  parts  of 
water  forms  a  very  desirable  sprinkling  mix- 
ture for  use  in  all  places,  such  as  privy  vaults, 
stables,  etc.,  where  there  are  unpleasant  odours, 
and  it  may  be  employed  to  prevent  the  effluvia 
from  dead  bodies,  which  should  be  wrapped  in 
a  sheet  soaked  in  the  solution.  It  is  said  that 
a  solution  of  this  strength  is  suitable  for  soak- 
ing the  bedding,  etc.,  of  those  affected  with 
contagious  diseases,  but  it  is  more  than  prob- 
able that  it  would  injure  the  fabrics,  hence 
one  containing  zinc  chloride  or  corrosive  sub- 
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limate  is  much  to  be  preferred.  For  the  re- 
ception of  the  faeces,  sputa,  urine,  etc.,  of 
persons  having  contagious  diseases  there  is 
nothing  better  than  chlorinated  lime,  which 
should  be  placed  in  the  vessels  prior  to  their 
receiving  the  discharges  mentioned.  It  has 
sometimes  been  employed  to  correct  the  offen- 
sive odour  acquired  by  drinking  Vater  during 
long  sea  voyages,  1  oz.  to  each  barrel  being  the 
amount  generally  used. 

Chlorine,  when  inhaled  in  sufScient  quanti- 
ties, is  very  poisonous,  causing  marked  spasm 
of  the  glottis  and  speedy  asphyxia,  so  that  little 
probably  enters  the  lungs.  If  any  opportunity 
is  afforded,  ammonia  is  the  chemical  antidote 
to  be  used,  as  its  vapour  combines  with  the 
chlorine,  forming  the  relatively  harmless  am- 
monium chloride.  In  smaller  amounts  chlorine 
acts  as  a  stimulant  of  the  mucous  membrane  of 
the  respiratory  tract  and  excites  severe  cough- 
ing, increases  the  secretions,  and  may  give  rise 
to  hasmorrhages.  Combined  in  minute  quanti- 
ties with  air  and  inhaled,  it  has  been  employed 
in  the  treatment  of  phthisis  and  chronic  pul- 
monary affections  with  some  reported  good 
results. 

Chlorine  water,  aqua  Mori  (U.  S.  Ph.), 
liquor  Mori  (Br.  Ph.),  aqua  Morata  (Ger.  Ph.), 
is  intended  to  be  a  saturated  solution  of  chlo- 
rine in  water,  each  volume  of  which  should 
contain  about  31  volumes  of  chlorine.  It  is 
an  easily  decomposed  solution,  and  must  not 
be  mixed  with  other  substances ;  moreover,  it 
must  be  preserved  in  coloured  bottles  in  a 
dark  place.  It  has  the  same  antiseptic  prop- 
erties as  chlorinated  lime,  but  its  cost  and 
instability  render  it  less  available,  and  it  is 
chiefly  employed  as  a  stimulant  and  antiseptic 
application  to  ill-conditioned  and  foul-smelling 
ulcerations  and  gangrenous  tissues  or  to  wash 
out  abscesses  and  as  a  gargle  in  diphtheria, 
scarlet  fever,  and  aphthous  throat  affections. 
Formerly  it  was  employed  internally  in  the 
treatment  of  the  various  zymotic  diseases,  but 
is  of  little  or  no  value  in  those  conditions. 
It  may  be  given  in  doses  of  from  1  to  4  fl. 
drachms,  well  diluted.  To  wash  out  the  pleu- 
ral cavity  after  operations  for  empyema  it  is 
entirely  safe,  and  it  may  be  employed  as  a  vagi- 
nal douche  in  septic  conditions  after  childbirth. 
The  solution  of  chlorinated  soda,  liquor  sodcE 
chlorates  (U.  S.  Ph.),  liquor  sodce  chlorinatce 
(Br.  Ph.),  or  Labarraque's  solution,  owes  its 
properties  to  the  chlorine  compounds  it  con- 
tains. It  may  be  used  externally  for  the  same 
purposes  as  chlorine  water,  and,  being  cheaper, 
is  a  convenient  household  disinfectant. 

[The  chlorine  poultice,  cataplasma  sodm 
cMorinatcE,  of  the  Br.  Ph.  is  made  with  3  fl.  oz. 
of  this  solution,  4  oz.  of  linseed  meal,  and  8  fl. 
oz.  of  boiling  water.  The  meal  is  gradually 
mixed  with  the  water,  and  the  solution  of 
chlorinated  soda  is  added,  with  constant  stir- 
ring.] 

The  solution  of  chlorinated  potash,  liquor 
potassce  chlorates,  or  Javelle  water,  although 
possessing  the  same  properties  as  the  last- 
named  preparation,  is  rarely  used  except  for 
the  purpose  of  removing  stains  from  fabrics. 
On  account  of  its  astringent  properties,  a  solu- 


tion of  zinc  hypochlorite  has  been  used  where 
such  astringent  effect  as  well  as  an  antiseptic 
one  is  desirable  in  affections  of  the  mucous 
membranes,  etc. 

Ghlorifiated  cotton  is  prepared  by  subjecting 
absorbent  cotton  impregnated  with  glycerin  to 
the  fumes  of  chlorine.  It  may  be  applied  over 
gangrenous  parts,  etc.,  to  correct  the  foetor 
arising  from  them. 

The  chlorides  of  the  different  bases  have  no 
general  properties  in  common  save  those,  as  a 
rule,  of  being  soluble,  more  or  less  hygroscopic, 
and  irritating  to  mucous  membranes  or  raw 
surfaces.  Those  of  the  alkaline  bases,  taken 
in  considerable  quantities,  are  emetic  and  ca- 
thartic and  those  of  zinc  and  copper  caustic. 
Poisoning  may  sometimes  result  from  them, 
especially  from  those  of  zinc  and  copper,  and 
should  be  treated  by  the  administration  of 
demulcents,  albumen,  opium,  etc. 

Russell  H.  Kevins. 

CHLOEiOBROM.— This  fanciful  name  has 
been  given  to  a  solution  of  30  grains  each  of 
chloralamide  and  potassium  bromide  in  1  oz. 
of  water,  flavoured  with  extract  of  licorice, 
first  used  by  Charteris  as  a  remedy  for  seasick- 
ness (see  the  article  on  Antemetics,  p.  100).  It 
has  been  used  also  with  some  success  in  cases 
of  persistent  vomiting  not  due  to  seasickness. 
Dr.  John  Keay,  of  Edinburgh  {Lancet,  March 
18,  1893,  p.  587),  has  found  it  an  excellent 
remedy  for  insomnia  in  melancholiacs  and  in 
persons  who  are  exhausted  by  excessive  brain- 
work  or  by  worry  over  business  matters.  He 
thinks  it  particularly  valuable  in  active  melan- 
cholia, but  of  little  use  in  the  excitement  of 
mania,  general  paresis,  epilepsy,  etc.  On  the 
other  hand.  Dr.  J.  Percy  Wade,  of  the  Mary- 
land Hospital  for  the  Insane  (Am.  Jour,  of  In- 
sanity, Apr.,  1895,  p.  492),  has  found  it  valuable 
in  simple  melancholia,  but  not  in  active  mel- 
ancholia. In  general  terms,  he  agrees  with 
Dr.  Keay  that  it  is  a  safe  and  reliable  hyp- 
notic. The  dose  generally  employed  by  him 
was  1  oz. 

CHLORODYNE.— This  is  a  very  popular 
British  proprietary  anodyne  preparation  the 
formula  of  which  is  credited  to  Dr.  J.  Collis 
Browne.  It  is  said  to  consist  of  4  fl.  drachms 
of  chloroform,  20  grains  of  morphine  hydro- 
chloride, 2  fl.  drachms  of  rectified  ether,  8 
minims  of  oil  of  peppermint,  4  fl.  drachms 
of  dilute  hydrocyanic  acid,  6  fl.  drachms  of 
tincture  of  capsicum,  1  fl.  oz.  of  mucilage  of 
gum  arable,  and  enough  treacle  to  make  4  fl. 
oz.  (For  the  formula  of  a  similar  preparation, 
see  the  article  on  Chlorofokm.)  If  this  for- 
mula is  correct,  12  minims  (not  drops)  of 
chlorodyne  contain  -J  of  a  grain  of  morphine. 
The  dose  is  from  10  to  15  minims,  well  diluted 
with  water.  It  is  used  as  an  anodyne  and  car- 
minative in  acute  attacks  of  diarrhcea  and 
colic. 

CHLOKOFOBSI,  chloroformum(V.  S  .Ph., 
Br.  Ph.),  chloroformium  (Ger.  Ph.),  was  dis- 
covered independently  by  Guthrie  in  America 
and  Soubeiran  in  France  in  1831.  Neither 
had  any  suspicion,  however,  of  its  wonderful 
therapeutic  properties,  and  it  was  not  until 
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1847  that  it  was  first  used  in  medicine.  In 
the  summer  of  that  year  chloric  ether,  of 
which  chloroform  was  the  principal  ingredient, 
was  used  in  St.  Bartholomew's  Hospital,  Lon- 
don, to  produce  insensibility  to  pain ;  and  in 
November  Sir  James  Y.  Simpson,  of  Edin- 
burgh, administered  its  vapour  to  produce  an- 
aesthesia during  surgical  operations. 

Chloroform,  CHOls,  is  a  limpid,  colourless 
liquid  of  ethereal  odour  and  slightly  acrid,  in- 
tensely sweet  taste.  Its  density  is  1'499  at  60° 
F.,  and  it  burns  with  a  greenish  flame  when 
thrown  upon  red-hot  coals,  breaking  up  into 
free  chlorine,  hydrochloric  acid,  and  other  irri- 
tating compounds  of  chlorine.  This  action 
also  goes  on  where  the  vapour  has  access  to 
a  naked  light,  especially  if  the  atmosphere  is 
moist,  and  several  cases  have  been  reported  of 
bronchitis,  and  even  pneumonia,  following  its 
administration  in  a  small  closed  room  with  a 
gas  jet  burning.  In  these  cases  both  operators 
and  patient  were  affected.  Chloroform  is  read- 
ily soluble  in  spirit,  10  to  7 ;  freely  also  in  oils 
and  turpentine ;  and  but  slightly  in  water,  1  to 
200. 

When  applied  locally,  chloroform  acts  as 
an  irritant  with  mild  anjesthetio  properties. 
Where  the  vapour  is  confined,  as  by  applying 
it  under  a  cupping  glass  or  covering  the  part 
with  a  rubber  sheet,  the  irritant  action  is  suf- 
ficiently intense  to  cause  vesication.  Combined 
with  the  anodynes  in  the  form  of  a  liniment, 
it  allays  the  pain  of  chronic  rheumatism,  lum- 
bago, and  neiiyralgia.  Here,  besides  adding  the 
anassthetic  effect  of  the  chloroform  to  the  ano- 
dyne with  which  it  is  combined,  it  aids  in  the 
absorption  of  the  latter ;  and  to  obtain  the  full 
effect,  too  rapid  evaporation  of  the  chloroform 
should  be  prevented  by  a  covering  of  oiled  pa- 
per. Equal  parts  of  the  liniments  of  chloro- 
form and  of  belladonna  are  very  useful  in  this 
class  of  cases.  Two 'parts  of  camphor  rubbed 
up  with  1  part  of  chloroform  and  applied  on 
cotton  wool  answers  well  in  toothache. 

[The  linimentum  chloroformi  of  the  TJ.  S. 
Ph.  consists  of  3  volumes  of  chloroform  and  7 
of  linimentum  saponis  ;  that  of  the  Br.  Ph.,  of 
equal  volumes  of  chloroform  and  linimentum 
camphorcB.  The  British  preparation,  therefore, 
is  somewhat  stronger  than  the  American.] 

As  a  lotion,  in  the  proportion  of  1  fl.  drachm 
to  1  fl.  oz.  of  olive  oil,  it  allays  for  a  time  the 
intense  itching  of  urticaria  and  pruritus  gen- 
erally ;  the  same  strength,  with  the  addition  of 
^  a  fl.  drachm  of  ether,  has  been  highly  recom- 
mended for  application  to  a  rigid  perinmum  in 
labour. 

By  the  mouth  chloroform  is  given  in  doses  of 
from  3  to  10  minims,  freely  diluted.  Consider- 
able doses  of  pure  chloroform,  however,  may  be 
taken  into  the  stomach  without  causing  death 
by  poisoning ;  recoveries  following  1  fl.  oz.  and 
li  fl.  oz.  have  been  recently  reported.  Taken 
in  the  official  dose,  it  acts  as  an  antispasmodic 
and  sedative,  relieving  pain,  flatulency,  and 
vomiting ;  the  larger  dose  exerts  its  narcotic 
effect,  and  after  using  the  stomach-tube  the 
same  measures  for  relief  should  be  used  as 
alter  an  overdose  by  inhalation. 

Added  to  mixtures  in  the  form  of  aqua  or 
17 


spiritus  chloroformi  (U.  S.  Ph.,  Br.  Ph.),  it 
forms  one  of  the  best  means  of  disguising 
nauseous  or  bitter  drugs,  and  its  own  action 
is  never  contra-indicated.  The  spirit  is  a  valu- 
able remedy  in  persistent  hiccough,  and  it  has 
been  found,  when  taken  in  drachm  doses,  some- 
times to  avert  the  chill  of  intermittent  fever. 
Chloroform  forms  one  of  the  active  compo- 
nents of  a  popular  secret  remedy  sold  under 
the  name  of  chlorodyne,  to  which  the  follow- 
ing (Martindale)  bears  a  close  resemblance : 

Chloroform, 

Rectified  spirits,  each 2  fl.  oz. ; 

Treacle 4  fl.  oz. ; 

Liquid  extract  of  licorice . .  1|  fl.  oz. ; 

Hydrochloride  of  morphine  40  grains ; 

Sulphate  of  atropine 1  grain  ; 

Oil  of  peppermint 8  minims ; 

Dilute  hydrocyanic  acid. . .  160  minims ; 

Tragaoanth  in  powder  ....  20  grains ; 
Distilled  water,  enough  to 

make 10  ounces. 

Dose,  5  to  20  minims.  It  forms  a  useful  seda- 
tive in  diarrhoea.  The  mistura  chloroformi  et 
opii  (N.  F.)  and  the  tinctura  chloroformi  et 
morphinai  (Br.  Ph.)  are  intended  to  replace  the 
same  remedy. 

[The  emulsum  chloroformi  of  the  U.  S.  Ph. 
contains  4  per  cent,  of  chloroform,  6  per  cent, 
of  expressed  oil  of  almond,  and  1"5  per  cent, 
of  tragaoanth,  with  88'5  per  cent,  of  water. 
The  dose  is  from  1  to  8  fl.  drachms.  The 
tinctura  chloroformi  composita  of  the  Br.  Ph. 
is  made  with  2  volumes  of  chloroform,  8  of 
rectified  spirits,  and  10  of  compound  tincture 
of  cardamom.  The  dose  is  from  20  to  60 
minims.]  i 

The  hypodermic  injection  of  5  minims  or 
more  of  chloroform  by  a  needle  thrust  deep 
into  the  tissues  over  the  nerve  often  gives 
marked  relief  in  sciatica,  and  quite  recently  it 
has  been  used  for  the  radical  cure  of  hydrocele 
in  place  of  other  irritants.  It  has  the  advan- 
tage of  being  a  powerful  antiseptic. 

Inhaled  in  the  form  of  vapour,  chloroform 
produces  by  far  the  most  important  of  all  its 
effects,  namely,  ansesthesia ;  a  condition  of  un- 
consciousness with  muscular  relaxation  and 
loss  of  reflex  action.  It  is  usual  to  describe 
three  stages  in  the  production  of  anaesthesia — 
stimulation,  depression,  and  narcotism.  Prac- 
tically, it  is  not  always  possible  to  distinguish 
them.  The  first  stage,  that  of  stimulation,  is 
of  very  brief  duration,  and  consists  of  a  height- 
ening of  all  the  senses,  a  mild  form  of  intoxi- 
cation, which  insensibly  and  rapidly  passes  into 
the  next,  depression,  in  which  there  is  a  gradual 
numbing  and  fading  out  of  them  all,  often  ac- 
companied by  struggling.  Thus  the  second  has 
been  called  the  struggling  stage,  as  it  was  at  first 
supposed  to  be  a  direct  effect  of  the  drug  upon 
the  cerebral  cortex,  but  there  now  seems  to  be 
no  doubt  that  it  is  the  conscious  or  unconscious 
effort  of  the  individual,  in  a  stupefied  state,  to 
fight  against  some  of  the  symptoms  produced 
by  its  administration.  The  most  frequent  of 
these  is  spasm  of  the  glottis  from  the  irritating 
effects  of  too  highly  concentrated  vapour,  and 
where  the  drug  is  given  very  cautiously,  in 
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weak,  delicate  persons,  or  in  those  whose  whole 
attention  is  directed  to  other  more  immediate 
interests,  as  during  parturition,  the  second  may 
pass  into  the  third  stage  without  any  resist- 
ance. Once  the  third  stage,  that  of  narcotism 
or  general  anaesthesia,  is  reached,  further  ab- 
sorption of  the  drug  kills  by  paralyzing  the 
respiratory  centre  in  the  medulla  oblongata. 

The  exact  physiology  of  chloroform  anaes- 
thesia is  still  a  matter  of  discussion ;  all  ob- 
servers, however,  agree  that  it  always  causes  a 
marked  fall  in  the  blood  pressure  with  slowing 
of  the  heart  beat,  and  slowing  and  finally  ces- 
sation of  the  respirations,  after  a  sufficiently 
large  dose  has  been  administered.  This  fall  in 
blood-pressure  has  been  variously  explained  as 
due  either  to  vaso-motor  paralysis  produced 
centrally,  or  to  weakening  of  the  heart's  action. 
Probably  both  factors  play  a  part  in  producing 
it,  but  the  latter  is  the  main  one  and  the  most 
to  be  feared,  the  drug  acting  as  a  direct  poison 
to  the  heart  muscle.  Experiments  upon  the 
lower  animals  show  conclusively  that  where 
chloroform  is  pushed  to  a  fatal  issue  in  them, 
death  ensues  through  paralysis  of  the  respira- 
tory centre.  On  the  other  hand,  in  a  large 
majority  of  fatal  eases  in  human  beings  re- 
ported from  time  to  time  the  heart  has  stopped 
first,  and  in  many  instances  respiratory  efforts 
have  been  noted  for  some  minutes  after  it  had 
ceased  to  beat.  The  best  view  to  take  of  the 
case  at  the  present  writing  seems  to  be  that 
chloroform,  when  given  in  poisonous  doses, 
usually  kills  by  paralyzing  the  respiratory 
centre,  but  that  it  has  a  direct  toxic  effect 
upon  the  heart  muscle  itself,  and  under  cer- 
tain conditions  not  at  present  understood  this 
action  is  sufficiently  strong  to  cause  death  be- 
fore a  large  enough  dose  has  been  absorbed  to 
destroy  life  in  the  usual  way.  In  these  latter 
cases  the  heart  is  found  post  mortem  dilated 
and  its  cavities  filled  with  fluid  blood.  Failure 
of  the  heart,  when  occurring  in  this  way,  may 
be  gradual ;  but  oftener  it  stops  suddenly,  with- 
out warning,  and  resists  every  attempt  at  re- 
suscitation. General  fatty  degeneration  has 
been  noted  after  long-continued  chloroform 
administration. 

Before  giving  chloroform  for  the  production 
of  anaesthesia,  special  care  should  be  devoted 
to  the  proper  preparation  of  the  patient,  as  the 
risk  attending  every  ease  is  much  increased 
by  neglecting  a  few  easily  carried  out  precau- 
■  tions.  All  solid  food  should  be  withheld  for 
at  least  five  hours  previous  to  the  administra- 
tion ;  and,  except  in  cases  of  emergency,  the 
non-compliance  with  this  rule  should  be  con- 
sidered sufficient  cause  to  forbid  the  opera- 
tion. The  reason  for  this  rule  is  that  vomiting 
occurs  in  many  cases  during  antesthesia  suffi- 
ciently deep  to  render  the  laryngeal  mucous 
membrane  (juite  insensitive  to  "the  presence  of 
foreign  bodies,  and  thus  the  deep  mspirations 
which  follow  temporary  cessation  of  breathing 
during  retching  may  draw  the  vomited  matters 
into  the  larynx  and  cause  suffocation.  In  this 
connection  it  is  well  to  remember  that  milk 
must  be  considered  a  solid  food,  as  it  often 
forms  in  the  stomach  a  tough  mass  of  curd  of 
considerable  size.     The  state  of  high  nervous 


tension  which  often  exists  in  a  person  about 
to  undergo  a  serious  operation  may,  too,  cause 
the  process  of  digestion  to  be  entirely  sus- 
pended, and  food  which  ordinarily  would 
have  left  the  stomach  within  two  hours  may 
be  found  to  have  lain  for  double  that  length 
of  time  without  having  even  been  altered  in 
appearance.  As  far  as  possible,  all  fear  of  the 
operation  should  be  removed  and  mental  ex- 
citement allayed,  and  where  the  dread  of  the 
ansesthetie  is  unduly  great  a  hypodermic  of  ^ 
of  a  grain  of  morphine  sulphate  may  be  given 
half  an  hour  before  beginning  the  inhalation. 
Everything  tending  to  add  to  the  patient's 
fears,  such  as  a  display  of  instruments  or  dis- 
cussion of  the  details  of  the  operation  before 
him,  should  be  rigorously  avoided.  The  an- 
assthetic  should  always,  if  at  all  possible,  be 
given  in  a  quiet  room  other  than  that  in  which 
the  operation  is  to  be  performed ;  where  the 
operating  table  itself  is  the  only  available 
place,  all  noises  of  preparation  should  be 
hushed  and  the  room  kept  absolutely  quiet 
until  the  patient  is  quite  unconscious.  Above 
all,  the  practice  of  beginning  to  wash  up  the 
patient  as  soon  as  the  inhaler  has  been  placed 
upon  the  face  is  to  be  strictly  forbidden.  The 
anaesthetist  alone  is  responsible  for  the  pa- 
tient's condition  and  has  the  right  to  demand 
from  the  surgeon  compliance  with  all  proce- 
dures which  tend  to  lessen  the  risk  of  accident. 
Artificial  teeth,  when  they  are  not  securely 
fixed  in  the  mouth,  should  be  removed,  and  all 
sharp  brooches,  pins,  and  ornaments  for  the 
hair  taken  off.  With  regard  to  the  time  of 
day  most  favourable  for  operations,  pi'actical 
experience  seems  to  show  that  patients  bear 
anaesthetics  better  in  the  early  morning  after 
a  night's  fast.  It  is  well  in  chloroforming 
adult  males  to  have  one  or  two  assistants 
within  call,  as  the  violent  struggles  which  at 
times  take 'place  are  quite  beyond  the  power 
of  one  man  to  control ;  and  in  any  case  it  is 
most  important  that  the  chloroformist  should 
not  have  his  attention  divided  between  re- 
straining his  patient  and  his  proper  duties. 
The  anaesthetist  should  be  equipped  with  a 
drop  bottle  to  hold  the  chloroform ;  one  of  the 
long,  old-fashioned  sponge  holders  with  split- 
wire  end  and  sliding  ring,  fitted  with  a  folded 
piece  of  gauze  or  small  round  sponge  of  close 
texture;  a  tongue-forceps;  two  small  pieces 
of  soft-rubber  tubing  of  about  the  size  of  a 
No.  12  catheter;  a  hypodermic  syringe;  and 
tablets  of  strychnine,  atropine,  and  morphine. 
Concerning  the  method  of  administration 
opinions  differ  widely,  but  that  of  gradually 
increasing  the  strength  of  vapour  from  zero 
up  to  the  amount  necessary  to  produce  the 
required  effect  is  not  only  the  safest  but 
the  most  scientific.  Use  the  simplest  ap- 
paratus possible;  a  folded  handkerchief  or 
towel,  an  open  cone  or  cap  with  a  little  ab- 
sorbent cotton  stitched  into  the  apex,  or  a 
piece  of  gauze  stretched  over  a  wire  frame- 
work, answers  equally  well.  Always  have 
the  patient  in  the  recumbent  posture  and  with 
the  clothing  arranged  so  that  there  is  perfect 
freedom  of  respiration.  Put  a  few  drops  of 
chloroform  on  the  towel  and  cautiously  bring 
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it  near  enough  to  the  patient's  face  to  allow 
him  to  breathe  the  vapour  well  diluted  at  first. 
If  it  is  well  borne,  and  the  respirations  are  free 
and  quiet,  and  no  symptoms  of  irritation  of 
the  respiratory  mucous  membrane  occur,  keep 
adding  a  few  drops  at  a  time,  in  such  a  man- 
ner that  the  vapour  given  off  does  not  ma- 
terially alter  in  strength,  until  loss  of  the 
corneal  reflex  and  muscular  relaxation  show 
full  ansesthesia  to  be  present.  If  coughing 
occurs  or  holding  the  breath,  it  is  evidence 
that  the  vapour  is  being  given  too  highly  con- 
centrated, aTid  it  should  be  at  once  withdrawn 
entirely  and  the  administration  cautiously  be- 
gun again,  using  less  than  formerly.  Strug- 
gling in  the  vast  majority  of  cases  is  due  to 
this  irritating  effect  of  the  vapour,  and  care 
exercised  in  the  prevention  of  the  latter  will 
prevent  the  former.  When  it  does  occur,  the 
towel  should  be  moved  farther  away  from  the 
patient's  face,  not  only  to  lessen  the  laryngeal 
irritation,  but  because  from  the  increased  rate 
and  depth  of  the  breathing  at  the  time  an 
overdose  may  be  given.  As  soon  as  the  signs 
of  ansesthesia  are  complete,  remove  the  towel 
from  the  patient's  face  altogether  lor  a  few 
moments;  the  residue  of  chloroform  remain- 
ing in  the  lungs  will  cause  the  ansesthesia  to 
deepen  still  more.  Then  keep  up  the  condition 
by  the  addition  of  a  few  drops  of  chloroform 
to  the  towel  from  time  to  time  as  required. 

During  full  ancBsthesia — that  is,  the  condi- 
tion under  which  surgical  operations  can  be 
safely  performed — there  should  be  deep,  steady 
breathing ;  a  slow,  regular  pulse  (generally 
about  60  a  minute) ;  moderately  contracted 
pupils ;  and  general  muscular  relaxation  with 
abolition  of  the  corneal,  cutaneous,  and  tendon 
reflexes.  There  is  a  wide  difference  of  opinion 
with  regard  to  the  mode  of  death  in  fatal  ac- 
cidents from  chloroform  administration.  The 
Hyderabad  Commission,  after  making  numer- 
ous and  very  elaborate  experiments  upon  dogs, 
maintain  that  it  is  always  through  paralysis 
of  the  respiratory  centre,  whereas  clinical  evi- 
dence points  to  the  heart  rather  than  the  res- 
piration as  the  primary  cause  in  most  cases. 
An  analysis  of  the  fatal  cases  reported  from 
time  to  time  shows  that  both  pulse  and  res- 
piration are  credited  with  failing  first,  but  the 
former  more  frequently.  It  is  difficult  to  esti- 
mate the  value  of  observations  of  the  kind 
usually  recorded  in  medical  journals  regarding 
deaths  from  chloroform.  Few  deaths  occur 
in  the  practice  of  any  one  anaesthetist,  and 
until  such  an  accident  does  happen,  but  little 
attention  is  paid,  it  is  to  be  feared,  by  the  ma- 
jority of  persons  who  administer  chloroform, 
to  systematic  observation  of  the  patient's  con- 
dition through  the  pulse  and  respiration. 
With  regular,  deep  breathing,  the  repeated 
addition  of  a  few  drops  of  chloroform  to  the 
towel  is  sufficient  to  keep  up  the  state  of  an- 
aesthesia. Sighing  is  evidence  that  the  patient 
is  getting  too  much,  and  is  to  be  considered  a 
danger  sigTial,  calling  for  an  entire  cessation  of 
the  administration  for  a  few  moments.  Bapid 
breathing  may  occur  from  two  causes:  first, 
return  of  cutaneous  sensibility;  second,  deep 
reflex  during  full  ansesthesia.     If  the  first, 


partial  return  of  the  cutaneous  sensibility,  is 
the  cause,  more  chloroform  is  required ;  but 
great  care  must  be  exercised  in  checking  it  at 
the  proper  moment.  If  the  second,  the  reflexes 
are  produced  by  certain  manipulations  on  the 
part  of  the  surgeon.  They  occur  under  full 
surgical  ansesthesia  during  operations  which 
involve  stretching  of  the  sphincter  ani,  work- 
ing with  the  mucous  membrane  of  the  rectum, 
compression  of  the  testes  or  ovaries,  rough 
handling  of  the  peritonaeum,  and,  above  all, 
breaking  down  of  old  peritoneal  adhesions. 
They  cause,  in  varying  degree  according  to  the 
personal  equation  of  the  individual,  either  sim- 
ply increased  rapidity  of  the  breathing,  increase 
of  both  depth  and  rate  with  laryngeal  stridor, 
or  more  rarely  complete  arrest  of  the  respirar 
tion  from  a  marked  degree  of  laryngeal  spasm. 
Notwithstanding  this  pronounced  effect  upon 
the  respiration,  the  pupils  and  pulse-rate  are 
not  disturbed  in  the  least,  except  indirectly, 
when  the  quickened  respiration  is  kept  up  for 
some  time.  During  their  production  no  chlo- 
roform should  be  given,  as  with  the  increased 
rate  of  breathing  an  increased  dose  would  be 
absorbed.  Pushing  the  chloroform,  from 
falsely  attributing  the  quickened  respiration 
to  partial  recovery  of  the  patient,  would  ne- 
cessarily lead  to  a  dangerous  overdose  being 
administered.  Where  the  pulse  shows  any  signs 
of  weakness,  stimulants  should  be  given  hypo- 
dermically — either  from  30  to  60  minims  of 
brandy  or,  better,  ^V  of  a  grain  of  strychnine 
sulphate,  repeating  the  dose  every  fifteen  or 
twenty  minutes  if  the  symptom  persists.  The 
pupils,  when  the  full  effect  of  the  chloroform 
has  been  obtained,  should  be  moderately  con^ 
traded  and  remain  so ;  the  light  reflex  is  not 
entirely  lost,  but  is  often  very  slow.  Dilata- 
tion may  mean  either  that  the  effect  of  the 
drug  is  beginning  to  pass  off  or  that  too  much 
is  being  given ;  sudden  wide  dilatation  is  a 
very  bad  sign  and  in  many  cases  means  that 
the  patient  is  beyond  recovery. 

All  deaths  under  chloroform  are  not  neces- 
sarily deaths  from  the  poisonous  action  of 
chloroform.  It  has  been  shown  beyond  ques- 
tion that  death  may  occur  from  fright,  and 
in  several  well-authentioated  fatal  oases,  where 
not  more  than  5  or  10  minims  of  the  drug 
had  been  inhaled,  this  was  probably  the  true 
cause,  although  reflex  arrest  of  the  heart,  from 
irritation  of  the  mucous  membrane  in  the  nose 
and  larynx,  has  been  urged  in  explanation. 
Another  cause  assigned  for  death  during  the 
first  and  second  stages  is  interference  with  the 
respiration,  spasm  of  the  larynx  preventing 
the  ingress  and  egress  of  air.  Such  a  condi- 
tion is  not  uncommon,  but  it  is  extremely  im- 
probable that  it  is  ever  sufficiently  severe  or 
sufficiently  prolonged  to  cause  death  by  suffo- 
cation. Where  the  air  passes  freely  through, 
the  rima,  inspiration  may  become  impossible 
by  reason  of  the  alse  nasi,  during  the  muscular 
relaxation  of  the  third  stage,  collapsing  like  a 
curtain  valve  and  completely  closing  the  nos- 
trils. To  relieve  spasm  of  the  larynx,  the  anses- 
thetist  stands  behind  the  patient  and  grasps  the 
head  so  that  the  palms  of  his  hands  cover  the 
patient's  ears,  and  his  index  fingers  lie  behindi 
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the  angles  of  the  patient's  lower  jaw.  He  then 
lifts  the  lower  jaw  up  by  his  fingers  in  such  a 
manner  as  to  close  the  patient's  mouth  and 
partially  dislocate  his  lower  jaw  forward,  and 
at  the  same  time  makes  extreme  extension  of 
the  neck  by  bending  the  head  backward.  This 
procedure  never  fails  to  give  relief,  and  is  much 
more  effectual  than  grasping  the  tongue  with 
a  forceps  and  pulling  it  out  of  the  mouth,  as 
is  generally  recommended.  Closure  of  the 
nostrils  is  easily  relieved  by  inserting  two 
short  pieces  of  soft-rubber  tubing  of  the  proper 
calibre. 

Syncope,  brought  about  by  the  direct  action 
of  chloroform  itself,  may  be  a  cause  of  death 
even  during  the  first  and  second  stages ;  here 
it  must  act  directly  upon  the  cardiac  muscle. 
During  the  operation — i.  e.,  during  full  an»s- 
thesia— accidents  are  attributed  to  shock,  syn- 
cope, and  respiratory  failure.  The  first  has 
always  been  given  a  prominent  position,  al- 
though it  is  difficult  to  conceive  of  nervous 
shock  occurring  during  the  complete  abolition 
of  all  but  the  one  set  of  reflexes  such  as  we 
know  the  state  of  full  anaesthesia  produces. 
Hzemorrhage  and  fall  in  the  body  temperature 
are  the  only  causes  which  can  produce  it,  pro- 
vided the  narcotism  is  deep  enough  to  destroy 
the  sensory  reflexes.  It  is  noteworthy  that 
the  cases  in  which  it  has  been  considered  to 
have  caused  the  fatal  issue  have  been  precisely 
those  in  which  the  respiratory  reflexes  already 
alluded  to  occur,  namely,  operations  upon  the 
anus,  prepuce,  rectum,  etc.,  and,  as  the  reflexes 
thus  produced  are  liable  to  be  mistaken  for 
returning  consciousness,  and  the  pulse  and 
general  condition  are  not  disturbed  by  them, 
the  explanation  suggests  itself  that  an  over- 
dose, given  in  the  attempt  to  quiet  these  re- 
flexes, and  not  shock,  has  been  the  cause  of 
death.  For  the  two  other  causes  chloroform 
must  be  held  directly  responsible,  as  already 
stated  in  discussing  its  physiological  action. 
The  question  then  arises  as  to  which  source, 
pulse  or  respiration,  the  ansesthetist  is  to  look 
to  for  the  first  indication  of  coming  danger. 
It  is  impossible  in  most  instances  for  one  man 
to  follow  both  carefully  and  at  the  same  time 
take  an  occasional  look  at  the  state  of  the  pu- 
pils, as  one  is  advised  in  most  text-books. 
The  Hyderabad  Commission,  believing  that  the 
respiration  invariably  fails  first,  consider  that 
it  alone  should  receive  attention.  Others, 
again,  among  whom  are  included  almost  all 
the  leading  anesthetists  of  the  present  day, 
depend  upon  the  pulse  as  the  more  frequent 
indicator  of  trouble.  For  several  reasons  it  is 
best  to  watch  the  pulse  carefully,  if  possible 
by  keeping  a  finger  on  the  radial  as  the  artery 
in  which  we  are  most  accustomed  to  judge  of 
both  rate  and  volume.  Failing  this,  the  tem- 
poral artery  can  always  be  used,  and  a  little 
practice  soon  renders  the  detection  of  small 
differences  in  volume  comparatively  easy  here 
too.  No  doubt  in  the  human  being  as  well  as 
in  lower  animals  death  from  respiratory  paraly- 
sis due  to  an  overdose  of  chloroform  is  occa- 
sionally met  with,  and  numerous  accidents  in 
which  a  fatal  result  is  averted  by  proper  treat- 
ment follow  its  administration  by  careless  or 


incompetent  persons.  Failure  or  cessation  of 
the  breathing  can  not  help  but  become  evident 
to  the  careful  chloroformist  even  while  his  at- 
tention is  mainly  directed  to  the  pulse,  and  if 
it  should  occur,  he  has  the  power  of  producing 
respiration  artificially,  whereas  when  once  the 
heart  has  ceased  to  beat  he  has  no  artificial 
means  of  driving  on  the  blood  current. 

When  an  accident  does  happen,  methods  of 
resuscitation  should  be  practised  without  de- 
lay. Those  of  most  value  are  artificial  respira- 
tion, inversion,  and  the  hypodermic  injection 
of  strychnine.  Artificial  respiration  and  in- 
version are  well  combined  in  the  manner  de- 
scribed by  Kelly  :  "  On  the  first  indication  of 
failing  respiration  the  administration  of  the 
ansesthetie  should  be  instantly  suspended  and 
the  wound  protected  by  a  fold  of  gauze.  An 
assistant  steps  upon  the  table  and  takes  one  of 
the  patient's  knees  under  each  arm  and  thus 
raises  the  body  from  the  table  until  it  rests 
upon  the  shoulders.  The  ansesthetizer  in  the 
meanwhile  has  brought  the  head  to  the  edge 
of  the  table,  where  it  hangs  extended  and 
slightly  inclined  forward.  The  patient's  cloth- 
ing is  pulled  down  under  the  armpits,  com- 
pletely baring  the  abdomen  and  chest.  The 
operator,  standing  at  the  head,  institutes  respir- 
atory movements  as  follows:  Inspiration,  by 
placing  the  open  hands  on  each  side  of  the 
chest  posteriorly  over  the  lower  ribs,  and  draw- 
ing the  chest  well  forward  and  outward,  hold- 
ing it  thus  for  about  two  seconds ;  expiration, 
reversing  the  movement  by  replacing  the 
hands  on  the  front  of  the  chest  over  the  lower 
ribs  and  pushing  backward  and  inward,  at  the 
same  time  compressing  the  chest.  The  success 
of  the  manoeuvre  should  be  demonstrated  by  the 
audible  rush  of  the  air  in  and  out  of  the  chest." 
Another  form  of  artificial  respiration  may  be 
more  suitable  in  certain  cases,  but  care  should 
always  be  taken  not  to  work  too  rapidly ;  the 
anaesthetist  often  loses  his  head  and  performs 
the  respiratory  movements  at  double  or  treble 
the  normal  rate,  thereby  nullifying  any  gain 
that  may  follow  his  efforts.  At  the  first  sign 
of  failure  of  either  pulse  or  respiration  a  hypo- 
dermic injection  of  ^  of  a  grain  of  strych- 
nine, alone  or  combined  with  y^  of  a  grain 
of  atropine,  should  be  given  as  a  routine  mat- 
ter. 

Rhythmic  tractions  on  the  tongue  at  the 
rate  of  about  twenty  to  the  minute  have  lately 
been  strongly  recommended  by  French  writers 
in  all  forms  of  asphyxia.  Sufficient  data  have 
not  yet  been  obtained  to  determine  their  value, 
but  the  procedure  is  not  difficult  of  perform- 
ance and  should  be  given  a  trial  in  chloroform 
poisoning.  Other  methods  of  resuscitation 
are :  Forcibly  and  sharply  compressing  the  pras- 
cordium  to  directly  stimulate  the  heart ;  plung- 
ing a  needle  into  the  ventricle ;  dashing  cold 
water  in  the  face ;  and  holding  the  vapour  of 
amyl  nitrite  to  the  nostrils.  The  two  latter 
depend  upon  sensory  reflexes,  and  would  only 
be  of  use  before  actual  cessation  of  the  heart 
and  respiratory  movements.  Theoretically, 
stretching  of  the  sphincter  ani  would  also  be 
of  value  in  respiratory  failure,  and  may  be 
tried.    In  a  desperate  case  all  means  should  be 
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used  and  artificial  respiration  persisted  in  lor 
an  hour  before  losing  all  hope. 

It  is  generally  stated  that  the  mortality  from 
chloroform  is  much  less  in  the  extremes  of 
life ;  recent  experience,  however,  must  modify 
this  view  as  regards  infancy:  the  deaths  re- 
ported within  the  last  five  years  have  included 
a  considerable  number  of  those  of  children 
under  five  years,  and  two  of  them  were  only 
five  months  old.  Temperature  is  shown  to 
exert  an  infiuence,  much  fewer  deaths  rela- 
tively to  administrations  being  reported  from 
hot  countries.  Long  experience  has  shown 
that  chloroform  is  relatively  much  safer  in  the 
parturient  woman  than  under  any  other  con- 
ditions. Here,  however,  it  is  not  usual  to  push 
it  to  the  full  narcotic  effect.  The  conditions 
of  disease  which  strongly  contra-indicate  chlo- 
roform anaesthesia  are :  Fatty  degeneration  of 
the  heart,  disease  of  the  coronary  arteries,  and 
dilatation  without  compensatory  hypertrophy 
— weak  heart,  in  other  words.  Valvular  disease 
in  itelf  is  not  necessarily  a  contra-indication 
except  where  the  lesion  is  of  such  a  nature  that 
the  attendant  excitement  is  likely  to  be  danger- 
ous. Advanced  renal  disease  should  be  held 
to  forbid  all  forms  of  general  ansesthesia ;  the 
mere  presence  of  albumin  in  the  urine,  how- 
ever, is  not  to  be  regarded  as  likely  to  cause 
any  untoward  after-effects.  In  many  cases  in 
which  it  is  present,  and  the  operation  removes 
the  determining  cause,  it  disappears  promptly 
by  the  following  day.  Certain  operations 
seem  to  be  especially  fraught  with  danger. 
They  are :  Extraction  of  the  teeth,  perhaps 
from  the  sitting  posture  being  so  often  used, 
the  removal  of  post-pharyngeal  adenoids,  di- 
vision of  the  muscles  of  the  eyeball,  and  op- 
erations on  the  anus,  spermatic  cord,  etc.,  as 
already  mentioned. 

The  inhalation  of  chloroform  vapour  is  of 
great  value  also  in  controlling  convulsions,  of 
whatever  origin,  renal  and  biliary  colic,  and 
hysterical  spasm  of  the  larynx,  also  during  the 
second  stage  of  labour.  It  is  not  necessary  in 
these  conditions  to  produce  full  surgical 
anaesthesia.  For  hysterical  spasm  of  the 
larynx  it  is  a  dangerous  drug  to  use,  unless 
sufficient  for  a  single  dose  only  is  given  to  the 
patient  at  one  time.  Glass  pearls  inclosed  in  a 
little  silken  bag  and  containing  tlie  desired 
quantity  are  a  new  and  very  convenient  means 
of  administering  it.  During  parturition  suf- 
ficient chloroform  to  deaden  the  sensibility  of 
the  soft  parts  in  no  way  interferes  with  the 
pains  of  labour,  and  aids  rather  than  retards 
the  progress  of  the  case. 

In  every  case  in  which  anaesthesia  of  longer 
than  a  few  minutes'  duration  is  called  for,  a 
choice  must  be  made  between  chloroform, 
ether,  and  the  two  combined.  The  advan- 
tages alleged  for  chloroform  are  that  it  is  much 
more  agreeable  to  take  and  convenient  to 
administer,  no  special  apparatus  being  re- 
quired in  order  to  get  the  best  results ;  that 
it  is  much  less  irritating  to  the  respiratory 
mucous  membrane,  and  is  thus  less  apt  to 
cause  troublesome  secretion  of  mucus  and 
struggling  on  the  part  of  the  patient ;  that  it 
is  less  bulky,  less  being  required  to  produce 


the  same  effect;  and  that  it  is  non-inflam- 
mable. The  only  point,  however,  which  should 
have  weight  in  making  a  choice  is  that  of 
safety,  and  here  it  must  be  admitted  that  in 
a  comparison  of  the  relative  numbers  of  fatal 
cases  to  administrations  ether  is  seen  to  have  a 
decided  advantage.  Putting  the  matter  as 
favourably  for  chloroform  as  possible,  includ- 
ing the  large  number  of  cases  reported  from 
India  without  a  single  death,  the  proportion 
is  about  1  in  4,500  to  1  in  15,000  for  ether. 
Furthermore,  careless  and  ignorant  administra- 
tion of  chloroform  largely  increases  the  risk 
attending  every  exhibition  of  it,  whereas  with 
ether  it  does  not  so  much  add  to  the  danger  as 
to  the  patient's  discomfort.  Again,  death 
from  chloroform  may  occur  at  any  time  and 
in  several  different  ways  without  giving  the 
slightest  warning,  even  during  the  most  skil- 
ful and  careful  administration.  Therefore  in 
the  majority  of  cases  ether  is  to  be  preferred 
to  chloroform,  but  in  the  following  chloroform 
answers  best:  During  parturition,  in  serious 
pulmonary  affections,  in  individuals  with 
atheromatous  vessels  or  aneurysm,  and  in  hot 
countries  or  where  no  assistance  at  all  can  be 
obtained,  and  the  patient  would  be  unmanage- 
able in  the  event  of  a  struggle.  Various 
combinations  of  chloroform  and  ether  are 
used  with  the  object  of  overcoming  the 
cardiac  depressant  action  of  the  former  by 
the  marked  stimulant  effect  of  the  latter. 
The  most  popular  of  these,  known  as  the 
A.  C.  E.  mixture,  contains  1  part  of  alcohol, 
3  parts  of  chloroform,  and  3  parts  of  ether. 
It  is  an  excellent  anaesthetic,  but  has  not  been 
shown  to  be  as  free  from  danger  as  ether 
alone,  which  it  has  therefore  not  replaced. 

In  conclusion,  it  can  not  be  too  strongly 
insisted  on  that  chloroform  should  never  be 
administered  for  aneesthetic  purposes  except 
by  a  properly  trained  individual,  and  that 
practical  training  in  the  administration  of 
anjesthetios  ought  to  form  a  part  of  the 
curriculum  in  every  medical  school. 

G.  GoEBON  Campbell. 

CHIiOROL  is  a  fanciful  name  for  a  solution 
of  1  part  each  of  corrosive  sublimate,  so- 
dium chloride,  and  hydrochloric  acid,  and  3 
parts  of  copper  sulphate  in  1,000  parts  of  dis- 
tilled water.  It  is  for  external  use  only,  as  a 
disinfectant,  and  should  be  diluted  largely  with 
water.  The  copper  salt  is  said  to  be  added 
for  the  purpose  of  causing  vomiting  in  case 
the  solution  should  be  swallowed  by  accident. 

CHIiOROPEKCHA.— A  solution  of  gutta 
percha  in  chloroform  (see  under  Gutta 
peroha). 

CHLOBOPHENOLS,         CHLORPHE- 

NOIiS. — These  are  chlorine  derivatives  of  phe- 
nol. Orthochlorophenol,  or  monochlorophenol, 
CoHiCl.OH,  and  parachlorophenol  have  been 
found  useful  as  an  application  to  parts  affected 
with  erysipelas,  in  the  form  of  an  ointment  of 
from  1  to  3  per  cent.,  rubbed  gently  upon  the 
inflamed  surface  for  about  a  minute  twice  a 
day.  Glycerin  solutions  of  from  5  to  30  per 
cent,  have  been  used  locally  in  tubercular  and 
other  affections  of  the  larynx,  but  the  reports 
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of  results  are  somewhat  contradictory.  Mono- 
chlorophenol  has  been  used  also  in  the  form 
of  a  spray  for  inhalation  in  pulmonary  tuber- 
culosis, and  remarkable  benefit  from  this  em- 
ployment of  it  has  been  reported.  All  the 
chlorophenols  seem  to  have  decided  germicidal 
properties.  Parachlorophenol  has  been  used 
by  Blsenberg  {Arch.  f.  Derm.  u.  Syph.,  xxviii, 
1 ;  Brit.  Med.  Jour.,  Jan.  19,  1895  [Epitome, 
p.  17])  as  a  topical  application  in  lupus.  If  the 
surface  is  not  ulcerated  he  rubs  it  vigorously 
and  repeatedly  with  cotton  soaked  in  para- 
chlorophenol, and  then  applies  an  ointment  of 
equal  parts  of  parachlorophenol,  lanolin,  vas- 
eline, and  starch.  After  ten  or  twelve  hours 
the  ointment  is  removed  and  the  part  is  painted 
with  an  ointment  of  salicylic  acid  or  iodoform. 
After  a  few  applications  of  this  succession  of 
remedies,  at  intervals  of  two  days,  slow  im- 
provement is  usually  seen.  The  treatment  is 
somewhat  painful  and  apt  to  induce  inflam- 
mation. 

CHOLAGrOQTJES  are  drugs  which  are 
thought  to  act  as  stimulants  to  the  liver,  pro- 
ducing an  increased  flow  of  bile.  The  hepatic 
chemistry  is  so  little  understood,  however, 
and  so  defiant  of  investigation,  the  activity  of 
the  liver  is  so  closely  connected  with  the  ac- 
tivity of  the  small  intestine,  and  the  effects  of 
drugs  upon  it  are  so  open  to  confusion  and 
error  in  observation,  that  cholagogues  are  such 
rather  by  belief  than  by  proof.  In  deficiency 
of  bile  secretion  we,  of  course,  give  certain 
remedies  that  we  expect  will  act  as  hepatic 
stimulants,  and  these  we  call  cholagogues,  but 
our  reasons  for  doing  so  are  rather  that  experi- 
ence has  taught  us  that  their  use  is  followed 
by  an  amelioration  of  symptoms  and  an  in- 
creased amount  of  bile  in  the  dejections  than 
that  these  effects  are  proved  to  depend  upon 
any  power  the  drugs  exert  upon  the  liver 
itself.  Our  knowledge  of  cholagogues,  there- 
fore, is  mainly  clinical  and  empirical.  Experi- 
mental investigation  of  the  subject  is  not 
wanting,  it  is  true,  but  it  is  beset  with  so  many 
difficulties  and  attended  with  so  many  contra- 
dictions that,  with  the  exception  of  some  few 
agents  for  whose  cholagogue  power  clinical 
evidence  is  already  very  strong,  its  results  are 
neither  conclusive  nor  satisfactory.  In  these 
experiments  it  is  customary  to  establish  biliary 
fistulae  in  dogs  and  then  to  observe  the  dis- 
charge of  bile  through  them  as  it  occurs  after 
the  administration  of  various  drugs.  To  the 
accuracy  of  these  observations,  however,  there 
are  the  two  very  valid  objections  that  operative 
procedures  upon  the  biliary  tract  can  scarcely 
be  expected  to  preserve  the  normal  and  physi- 
ological condition  in  an  organ  so  delicate  as 
the  liver,  and  that  the  hepatic  digestion  of  the 
dog  appears  to  differ  in  no  small  degree  from 
that  of  man.  The  often-quoted  experiments 
of  Rutherford  are  probably  better  known  than 
others  upon  this  subject,  and,  though  open  to 
the  objection  raised  by  Wood  of  not  being 
sufficiently  numerous,  as  well  as  to  those  al- 
ready mentioned,  they  are,  nevertheless,  inter- 
esting. According  to  Rutherford,  podophyllin 
and  aloes  produce  a  great   increase   in   the 


amount  of  bile  secreted  when  they  are  not  used 
in  decidedly  purgative  doses ;  euonymin,  san- 
guinarine,  and  ipecac  have  a  great  effect  upon 
the  production  of  bile  and  do  not  purge ;  ii- 
chloride  of  mercury  is  cholagogue,  while  calo- 
mel is,  as  concerns  the  liver,  inert ;  rhubarb, 
colchicum,  iridin,  colocynth,  Jalap,  sodium 
phosphate,  sodium  sulphate,  and  sodium  and 
potassium  tartrate  increase  the  flow  of  bile 
and  also  purge  ;  while  as  cholagogues,  leptait- 
drin,  sodium  chloride,  and  potassium  bicarbon- 
ate have  a  moderate  effect ;  senna,  gamboge, 
scammony,  castor  oil,  magnesium  sulphate,  and 
ammonium  chloride  have  little  effect,  and  cro- 
ton  oil  has  none. 

From  the  clinical  standpoint,  the  difficulties 
which  attend  the  study  of  cholagogues  are  as 
great  as  those  which  surround  the  experimental 
tion.  Especially  does  confusion  arise  because 
of  the  complexity  of  the  relations  which  exist 
between  cholagogues  and  purgatives,  for  most 
purgatives  of  violent  action  produce  increased 
discharge  of  bile  for  mechanical  reasons ;  many 
purgatives,  too,  have  probably,  in  addition  to 
purgation,  a  specific  action  as  hepatic  stimu- 
lants ;  and  all  cholagogues  pure  and  simple 
must  necessarily,  to  some  degree,  promote 
catharsis  by  virtue  of  the  increase  in  biliary 
flow  from  the  liver,  for  bile  is  itself  cathartic. 
The  division  of  cholagogues,  therefore,  into  two 
classes  is  not  unnatural,  and  many  authors 
describe  a  class  of  direct,  or  true,  cholagogues 
and  a  class  of  indirect  cholagogues,  or  chola- 
gogues by  virtue  of  catharsis.  The  direct 
cholagogues  are  those  whose  action  is  exerted 
directly  upon  the  gall-bladder,  bile-ducts,  and 
liver-cells,  while  the  indirect  cholagogues  are 
purgatives  whose  action  it  is  to  sweep  from 
the  intestine  the  bile  it  contains,  and  thus 
give  occasion  for  the  production  of  a  new 
supply.  Though  many  writers  make  this  dis- 
tinction more  or  less  evident,  it  is  Bruce  in 
particular  who  dwells  upon  it,  and  as  examples 
of  direct  cholagogues  he  cites  podophyllum, 
rhubarb,  and  sodium  sulphate,  while  as  exam- 
ples of  indirect  cholagogues  he  mentions 
cathartic  drugs  and  especially  the  mercurials. 
His  examples  of  direct  cholagogues,  however, 
are  not  well  taken,  for  all  three,  when  given  in 
sufficient  doses,  are  cathartics  by  virtue  of 
actions  quite  independent  of  hepatic  stimula- 
tion. Probably  the  best  example  of  a  chola- 
gogue pure  and  simple  is  offered  by  dilute 
nitro-hydrochloric  acid,  though  sodium  salicyl- 
ate and  bichloride  of  mercury  are  almost  equally 
apt,  and  sulphurated  antimony,  arsenous  acid, 
the  mineral  acids,  the  alkalies,  especially  the 
sodium  salts,  and  benzoic  acid  might  not  im- 
properly be  classed  with  them.  If,  therefore, 
we  take  these  as  drugs  devoid  of  intestinal 
action  other  than  cholagogue  unless  given  in 
toxic  doses,  there  remains  a  large  number  of 
drugs  intermediate  between  our  pure  chola- 
gogues and  our  indirect  cholagogues,  or  chola- 
gogues by  purgation.  These"  also  are  direct 
cholagogues  because  they  exert  a  specific  effect 
in  biliary  production,  and,  if  they  are  given  in 
small  doses,  this  is  their  only  intestinal  effect, 
but  when  the  doses  are  increased  there  are 
added  other  actions  as  well,  catharsis  in  par- 
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ticular,  and  thus  they  may  also  become  indi- 
rect cholagogues  or  cholagogues  by  purgation. 
To  this  intermediate  group  belong  ipecac,  colo- 
cynth,  podophyllum,  euonymin,  iridin,  aloes, 
colchicum,  jalap,  scammony,  rhubarb,  magne- 
sium sulphate,  sodium  phosphate,  and  sodium 
sulphocarbolate. 

An  interesting  contribution  to  our  knowl- 
edge of  cholagogues  has  been  made  by  S. 
Rosenberg,  who  experimented  upon  dogs  with 
gall-bladder  fistulse.  Prom  him  we  learn  that 
olive  oil  in  large  doses  is  actively  eholagogue, 
that  sodium  salicylate  is  little  less  so,  that 
water  produces  a  temporary  increase  in  biliary 
flow,  and,  mirabile  dictu,  that  Carlsbad  water 
causes  its  diminution.  These  experiments, 
though  interesting  and  to  some  degree  con- 
firmatory of  our  clinical  knowledge,  are  never- 
theless open  to  the  objections  already  made 
against  similar  experiments — namely,  that  the 
natural  conditions  were  not  preserved  and  that 
what  is  true  of  the  dog's  digestion  is  not  ne- 
cessarily or  probably  true  of  that  of  man. 

The  contra-indications  to  the  use  of  chola- 
gogues are  few  ;  practically  they  are  forbidden 
only  by  acute  inflammations  of  the  liver  it- 
self, the  gall-bladder,  or  the  gall-ducts,  and 
the  indications  are  also  few  and  covered  by 
the  condition  of  deficiency  of  bile  production 
or  excretion.  This  deficiency  of  bile  may  be 
the  result  of  a  mere  functional  disturbance 
of  the  liver,  a  condition  often  vaguely  de- 
scribed as  "bilious,"  or  it  may  accompany 
serious  organic  changes  in  that  organ,  such  as 
cirrhosis,  cancer,  and  fatty  and  waxy  degener- 
ations. The  "  bilious  "  condition  is  the  one  in 
which  cholagogues  are  most  frequently  em- 
ployed. Failure  of  the  liver  to  produce  a  suf- 
ficient quantity  of  bile  is  regularly  followed 
by  a  characteristic  train  of  occurrences.  These, 
according  to  Delafield,  are  as  follows :  Deficient 
digestion  of  fats  and  peptones  and  consequent 
malnutrition,  the  patients  losing  flesh  or,  if 
not  that,  becoming  anaemic  and  flabby,  the 
decomposition  of  the  intestinal  contents  with 
symptoms  of  intestinal  fermentation  and  pos- 
sibly those  of  systemic  poisoning  from  absorp- 
tion, and  finally  constipation.  The  more 
detailed  symptomatology  of  biliousness  in- 
cludes constipation,  with  hard  and  light-col- 
oured faeces,  flatulence  and  abdominal  distress, 
perhaps  the  occasional  occurrence  of  diarrhoea 
with  irritating  and  offensive  movements,  a 
capricious  appetite,  a  pale,  sallow,  and  muddy 
skin,  headache,  a  mental  condition  of  dulness, 
drowsiness,  forgetfulness,  "  nervousness,"  irri- 
tability, neurasthenia,  and  even  melancholia, 
disturbances  of  sensation  at  various  portions 
of  the  body,  pains,  or  parjesthesise,  a  coated 
tongue  which  is  apt  to  be  pale,  flabby,  and 
tooth-marked,  a  bitter  taste  in  the  mouth,  and 
the  urine  often  pale  and  large  in  amount,  con- 
taining phosphates  in  abundance  and  some- 
times oxalate  of  calcium.  Bilious  vomiting 
may  occasionally  occur,  sometimes  with  head- 
ache, body  pains,  and  malaise,  constituting  the 
condition  popularly  known  as  a  "  bilious  at- 
tack." These,  then,  are  the  symptoms  which 
may  be  present ;  they  occur,  however,  in  all 
grades  of  severity  and  in  various  combinations. 


from  those  mild  cases  where  constipation  and 
flatulence  are  about  the  only  ailments  to  those 
very  severe  ones  in  which  the  patients  suffer 
from  a  majority  of  the  symptoms  described, 
even  to  the  degree  of  becoming  melancholic. 
It  is  in  these  conditions  that  cholagogues  find 
their  chief  application,  at  first  given  freely, 
subsequently  diminished  as  improvement  oc- 
curs, and  finally  withdrawn,  the  persistence  in 
healthful  diet  and,  above  all  things,  exercise  in 
plenty  (for  that  in  itself  is  eholagogue)  accom- 
panying the  drug  treatment  and  being  con- 
tinued after  its  withdrawal,  serving  to 
accentuate  and  to  maintain  the  good  effect.  Al- 
cohol, too,  must  be  diminished  or  even  stopped 
entirely,  for  there  seems  abundant  proof  that 
this  drug  is  actively  anticholagogue.  Tobacco, 
also,  is  usually  injurious.  Of  cholagogues  use- 
ful in  such  conditions,  Delafield  prefers  small 
amounts  of  magnesium  sulphate  given  in  a 
glass  of  hot  water  an  hour  before  meals,  or, 
instead,  podophyllum,  aloes,  rhubarb,  ipecac, 
sodium  phosphate,  sodium  sulphocarbolate, 
bichloride  of  mercury,  or  the  mineral  acids, 
given  separately  or  variously  combined.  If 
nitro-hydrochloric  acid  is  the  eholagogue  pre- 
scribed, and  it  is  one  of  the  most  valuable  we 
possess,  care  should  be  had  that  the  freshly 
combined  and  deep-red  acid  is  used,  for  the 
acid  which  has  been  kept  long  and  has  become 
of  a  lighter  colour  (even  the  golden-yellow 
acid  of  the  .  U.  S.  Ph.)  is  relatively  and  per- 
haps wholly  inert.  This  caution  is  especially 
emphasized  by  Wood. — Henry  A.  Geiffin. 

CHONDRXJS  (U.  S.  Ph.),  carrageen  (Ger. 
Ph.),  Irish  moss,  has  been  usea  in  decoction  as 
a  demulcent  in  pectoral  affections,  diarrhosa, 
dysentery,  gastritis,  and  irritated  conditions 
of  the  urinary  tract.  A  solution  made  by 
boiling  it  for  ten  minutes  with  30  parts  of 
water  gelatinizes  on  cooling,  and  this  jelly, 
being  free  from  starch,  constitutes  an  eligible 
article  of  food  for  the  sick  when  for  any  rea- 
son starchy  food  is  to  be  avoided. 

CHBOMIC  ACID,  acidum  chromicum 
(U.  S.  Ph.,  Br.  Ph.,  Ger.  Ph.),  CrOs,,  occurs  in 
small  acicular  or  rhombic  crystals  of  a  dark 
purplish-red  colour,  odourless,  deliquescent, 
and  very  soluble  in  water.  It  is  obtained  by 
heating  neutral  potassium  chromate  to  redness 
in  chlorine.  It  should  be  kept  in  glass-stop- 
pered bottles,  and  great  caution  should  be 
observed  to  avoid  bringing  it  in  contact  with 
organic  substances,  such  as  cork,  alcohol,  su- 
gar, etc.  The  acid  used  medicinally,  especially 
externally,  should  be  free  from  sulphuric  acid 
in  order  to  avoid  its  spreading  over  surround- 
ing healthy  tissue. 

A  solution  of  chromic  acid,  liquor  acidi 
chromici,  is  official  in  the  Br.  Ph.,  and  is 
prepared  by  dissolving  1  part  of  anhydrous 
chromic  acid  in  3  fl.  parts  of  distilled  water. 

Dr.  H.  Pander,  of  Dorpat,  found  that 
chromic  acid  and  its  salts  produced  both 
acute  and  chronic  poisoning  when  admin- 
istered internally,  and  that  the  acid  was  a 
hundred  times  as  poisonous  as  chromium 
oxide.  In  the  acute  forms  of  poisoning  there 
are  disturbances  of  the  central  nervous  system 
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and  of  respiration.  The  chronic  form  affects 
particularly  the  skin  and  the  raucous  mem- 
branes, through  which  the  acid  is  absorbed ; 
it  causes  a  parenchymatous,  followed  by  an 
interstitial,  nephritis.  Locally,  it  is  a  power- 
ful escharotic,  effecting  speedy  and  complete 
disorganization  of  animal  tissues ;  in  a  pure 
state  it  rapidly  destroys  the  capillaries, 
coagulating  their  contents  and  thus  pre- 
venting its  absorption.  This  power  of  coagu- 
lating albumin,  and  the  readiness  with  which 
it  parts  with  its  oxygen,  oxidizing  organic 
matter  and  decomposing  ammonia  and  sul- 
phuretted hydrogen,  make  it  a  powerful  dis- 
infectant and  deodorizer.  A  solution  of  1  to 
10,000  hinders  and  one  of  1  to  5,000  prevents 
the  development  of  micro-organisms. 

These  latter  properties  are  made  use  of  in 
the  manufacture  of  chromicized  catgut  liga- 
tures. Five  parts  of  No.  0, 1,  2,  or  3  catgut  are 
stretched  and  immersed  for  twelve  hours  in  a 
solution  of  chromic  acid,  1  part  in  100  parts  of 
distilled  water,  then  the  catgut  is  transferred 
to  100  parts  of  sulphurous  acid,  in  which  it 
remains  for  twelve  hours,  after  which  it  is 
taken  out  and  dried. 

This  acid  is  rarely,  if  ever,  administered 
internally.  Locally,  it  is  applied  either  in 
crystalline  form,  or  mixed  with  equal  parts  of 
water,  or  made,  with  great  caution,  into  a 
paste  with  glycerin,  as  an  escharotic  in 
neoplasms  of  the  skin  or  mucous  membranes. 
It  is  an  excellent  application  to  condylomata 
and  other  warty  growths,  especially  of  the 
genitalia.  It  may  be  applied  pure  to  ncevi 
and  fungus  hcematodes,  the  tumour  being  first 
surrounded  by  a  film  made  by  painting  on  a 
solution  of  gutta  percha.  It  has  been  used 
pure  and  in  solutions  of  from  10-  to  'iS-per- 
cent.  strength  in  the  treatment  of  lupus, 
carcinoma,  and  malignant  ulcers.  In  solu- 
tion, the  application  is  made  by  means  of 
pointed  glass  rods,  and  after  the  application 
lead  lotion,  or  a  solution  of  aluminum  acetate  or 
sodium  bicarbonate,  may  be  applied  to  remove 
any  superfluous  acid.  In  the  treatment  of 
uterine  cancer,  the  necrotic  shreds  should  be 
removed  from  the  cervix  and  the  vaginal  wall 
by  means  of  absorbent  cotton,  the  uterus  and 
vagina  irrigated  with  a  hot  normal  salt  solu- 
tion, and  the  entire  diseased  surface  cauterized 
with  a  solution  of  chromic  acid,  1  part  in  3 
parts  of  water.  The  solution  must  not  come 
in  contact  with  healthy  tissues,  and  the  latter 
are  best  protected  by  painting  them  with  a 
saturated  solution  of  sodium  bicarbonate ; 
after  the  application,  which  may  be  made  three 
times  a  week,  tampon  the  vagina  with  iodoform 
gauze.  The  discharge  and  pain  decrease,  and 
the  appetite  and  general  health  are  improved. 
A  solution  of  from  3-  to  10-per-cent.  strength 
is  a  useful  application  to  ulcerated  gums,  espe- 
cially those  due  to  cachexia  or  mercurialism. 
These  solutions  are  also  useful  as  washes  in 
syphilitic  glossitis,  pharyngitis,  and  laryngitis. 
Dr.  E.  Woakes  has  reported  that  a  saturated 
solution  of  chromic  acid,  injected  or  passed  by 
means  of  a  probe  into  the  cyst  of  a  goitre  or  ran- 
ula,  after  evacuating  the  "fluid  contents,  pro- 
duced a  rapid  cure.    In  chronic  hypertrophic 


rhinitis,  pharyngitis,  and  naso-pharyngeal 
adenoid  vegetations  applications  of  the  pure 
acid  fused  on  a  probe,  after  preliminary  cocaine 
anaesthesia,  produce  cicatrization  or  absorption 
of  tissue.  Sycosis  has  been  cured  by  the  ap- 
plication of  a  10-per-eent.  solution.  It  has 
been  used  as  an  application  for  the  cure  of 
hcBmmrhoids.  A  5-  or  10-per-cent.  solution, 
applied  daily,  will  often  cure  bromidrosis.  It 
is  an  excellent  application  in  chronic  endo- 
metritis and  intra-uterine  growths. 

The  applications  must  be  made  with  cau- 
tion, as  poisoning  has  followed  the  topical 
use  of  the  remedy.  Sodium  borate  or  bicarbo- 
nate will  neutralize  it,  and  stimulating  hypo- 
dermic or  rectal  injections  counteract  the  toxic 
symptoms. — Samuel  T.  Aemstkong. 

CHRYSAE.OBIN',  the  chrysarobinum  of 
the  pharmacopoeias,  is  a  mixture  of  proximate 
principles  forming  the  largest  and  most  im- 
portant constituent  of  Goa  powder  (araroba, 
pulvis  ararobce),  a  substance  found  deposited 
in  large  cavities  or  clefts  in  the  heartwood  of 
Andira  Araroba,  a  large  papilionaceous  tree 
growing  in  the  province  of  Bahia,  Brazil.  Lo- 
cally the  powder  is  known  as  po  de  Bahia  and 
the  tree  as  angelim  amargoso.  This  powder 
was  formerly  exported  from  Brazil  to  Portu- 
gal, and  thence  to  Portuguese  colonies  in 
Africa  and  Asia.  From  the  Goa  settlement 
on  the  Malabar  coast  it  found  its  way  into  the 
pharmacy  of  the  East  Indies,  and  subsequently 
into  that  of  Europe  and  America,  under  the 
name  of  Goa  powder.  As  found  in  commerce, 
it  is  a  rough  powder  containing  irregular  pieces 
and  mixed  with  bits  of  wood,  at  first  of  a  bright- 
yellowcolour,  becoming  afterward,  through  ex- 
posure to  light  and  moisture,  of  a  brownish  or 
purplish  colour.  In  the  tropics  it  has  long 
been  held  in  high  repute  as  a  topical  remedy 
for  various  cutaneous  diseases,  especially  for 
ringworm,  and  was  commonly  used  in  the  "form 
of  a  paste  made  with  water,  lemon-juice,  or 
vinegar.  It  was  first  introduced  to  English 
physicians  by  Fayrer  and  da  Silva  Lima.  In 
1875  Attfield  first  extracted  the  substance  for 
which  he  proposed  the  name  chrysarobin,  and 
which  he  supposed  to  consist  chieflv  of  chrys- 
ophanic  acid.  It  constitutes  over  80  per  ceiit. 
of  Goa  powder,  from  which  it  is  extracted  by 
hot  benzol.  In  1878  it  was  shown  by  Lieber- 
mann  and  Seidler  that  this  extract  was  a  pre- 
viously unknown  compound,  CsoHjbO,,  which, 
though  distinct  in  character  from  chrysophanie 
acid  (C1BH10O4),  was  readily  converted  into  it 
by  oxidation. 

Chrysarobin  is  "  a  pale  orange-yellow,  crys- 
talline powder,  permanent  in  the  air,  odourless 
and  tasteless,  almost  insoluble  in  water,  only 
slightly  soluble  in  alcohol,  readily  soluble  in 
ether  and  in  boiling  benzol  "  (U.  S.  Ph.).  Con- 
centrated sulphuric  acid  dissolves  it,  as  well  as 
a  strong  solution  of  caustic  potassa.  The  alka- 
line solution  rapidly  absorbs  oxygen  from  the 
air,  and  chrysophanie  acid  is  fo"rmed.  It  was 
ascertained  by  Lewin  and  Rosenthal  from  ex- 
periments on  animals  that  oxidation  of  chrysa- 
robin took  place  also  in  the  body.  By  the  same 
investigators  it  was  further  shown  that  the 
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drug  might  be  absorbed  through  the  sound 
skin  when  applied  as  an  ointment,  appearing 
in  the  urine  as  chrysophanic  acid,  and  when 
the  inunctions  were  continued  for  some  time 
the  animal  showed  symptoms  of  renal  disease 
and  perished.  In  the  human  subject,  however, 
renal  complications  have  rarely  been  observed 
even  after  prolonged  applications  of  the  rem- 
edy. 

When  applied  to  the  skiij,  chrysarobin  sooner 
or  later  causes  a  superficial  erythema,  which,  if 
the  applications  are  continued,  may  become  a 
severe  and  painful  dermatitis.  Papular,  pustu- 
lar, or  even  erysipelatous  inflammation  may  be 
produced.  Especially  on  the  face  and  in  the 
region  of  the  genitals  is  such  severe  inflamma- 
tion apt  to  occur.  The  face  becomes  swollen, 
the  eyelids  are  puffy,  and  the  eyes  are  inflamed, 
while  about  the  genitals  an  intense  and  intract- 
able form  of  eczema  may  be  produced.  The 
dermatitis  often  extends  beyond  the  area  to 
which  the  drug  has  been  applied,  and  is  fre- 
quently observed  on  the  face  when  applications 
have  only  been  made  to  the  trunk  and  extremi- 
ties. The  facial  inflammation  is  always  ac- 
companied with  conjunctivitis  that  is  attended 
with  much  photophobia  and  congestion,  though 
generally  without  much  secretion.  In  severe 
oases  the  ocular  conjunctiva  may  show  a  deep- 
red  coloration.  Not  infrequently  it  happens 
that  a  conjunctivitis  occurs  independently  of 
any  inflammation  of  the  skin  of  the  face,  due 
apparently  to  rubbing  the  eyes  with  fingers 
soiled  with  the  drug.  Sometimes  but  one  eye 
is  affected.  It  is  said  that  the  upper  lid  is  less 
liable  to  the  inflammation  than  the  lower  lid 
and  the  bulbar  conjunctiva.        ' 

Another  disagreeable  feature  attending  the 
external  use  of  chrysarobin  is  the  staining  of 
the  skin  and  clothing.  Dirty-brown  indelible 
stains  are  produced  in  the  underclothing  and 
bed  linen.  The  skin  surfaces  treated  become 
at  first  of  a  reddish-brown  colour,  afterward 
of  a  dusky-brown,  which  only  disappears  with 
gradual  exfoliation  of  the  cuticle.  The  nails 
acquire  a  deep  mahogany  hue,  and  if  the  drug 
has  been  applied  to  the  scalp  the  hair,  espe- 
cially when  light  coloured,  is  stained  dark.  It 
is  a  curious  fact  that  when  psoriasis  is  treated 
■with  chrysarobin  the  scaly  patches  remain  un- 
affected by  the  pigment,  so  that  after  the  dis- 
ease has  been  healed  by  the  remedy  the  spots 
previously  the  seat  of  psoriasis  remain  pale,  in 
striking  contrast  to  the  dusky-brown  hue  of 
the  surrounding  skin. 

Though  chrysarobin  has  been  used  in  small 
doses  internally,  it  is  seldom  if  ever  thus  era- 
ployed  now,  owing  to  its  intense  irritant  effect 
on  the  stomach.  Its  use  is  practically  limited 
to  the  external  treatment  of  certain  cutaneous 
diseases,  for  one  of  which  at  least — namely, 
psoriasis — it  is  pretty  generally  regarded  as 
the  remedy  ^ar  excellence.  It  is  used  also  with 
considerable  success  in  other  affections  at- 
tended with  abnormal  growth  of  the  epider- 
mis, as  well  as  in  pa/rasitie  diseases  of  the 
skin,  more  particularly  those  due  to  hyphomy- 
cetio  parasites.  Some  authorities  have,  how- 
ever, put  in  question  its  germicide  virtues. 
Thus,  Marianelli,  of  Pisa,   found,  after  very 


thorough  treatment  of  ringworm  of  tlie  scalp 
with  chrysarobin  ointment,  that  the  trichophy- 
ton was  still  living  and  could  bo  successfully 
cultivated  in  the  usual  media.  Campana 
treated  Sarcina  lutea,  Staphylococcus  pyogenes 
aureus,  black  and  red  ferment,  etc.,  with  chrys- 
arobin in  powder  and  in  ethereal  or  watery 
solutions,  without  any  effect  being  produced 
upon  the  course  of  development  of  these  or- 
ganisms; 

Chemically,  chrysarobin  is  a  strong  reducing 
agent,  and  upon  this  property  is  supposed 
chiefly  to  depend  its  therapeutic  action  in 
many  cutaneous  diseases  in  which  cornifica- 
tion  is  defective.  In  the  process  of  cornifiea- 
tion  a  deoxidation  of  the  epidermic  cells  is 
said  to  be  essential,  and  hence  the  indication 
for  a  reducing  agent. 

It  may  be  used  in  the  form  of  an  ointment 
(from  5  to  10  per  cent.)  in  vaseline  or  vaseline 
and  lanolin,  in  plaster,  in  the  mull  applica- 
tions of  Unna,  in  a  superfatted  soap,  in  collo- 
dion, in  liquor  gutta  perchse,  in  plasment  (a 
proprietary  jelly-like  substance  made  from  Ice- 
land moss),  or  in  a  paste  made  from  bassorin 
(the  so-called  bassorin  paste  of  Elliot).  None 
of  these  preparations  is  wholly  free  from  objec- 
tion on  the  score  of  staining  the  skin  and 
clothing.  The  ointment  is  perhaps  the  most 
objectionable  of  all  in  this  respect,  but,  on  the 
other  hand,  no  preparation  appears  to  be  quite 
so  efficacious  as  a  chrysarobin  ointment  well 
rubbed  in.  The  unguentum  chrysarobini  of 
the  IT.  S.  Ph.  contains  5  per  cent.,  and  that 
of  the  Br.  Ph.  4  per  cent,  of  chrysarobin  in 
benzoinated  lard.  The  drug  should  never  be 
applied  to  the  face  or  to  the  genitals.  When 
it  is  used  upon  the  scalp,  great  care  should  be 
taken  to  limit  its  action  to  the  seat  of  disease 
by  means  of  impermeable  dressings.  When- 
ever it  is  applied  the  effect  should  be  closely 
watched,  and  the  use  of  the  drug  suspended  as 
soon  as  the  skin  begins  to  show  signs  of  inflam- 
mation. Edward  B.  Bronson. 

CHBTSOPHANIC  ACID.— See  Chrys- 
arobin. 

CICATBIZANTS.— See  Vulneraries. 

CICUTA  is  a  name  formerly  given  to  Co- 
nium  maculaium,  but  now  applied  to  several 
plants,  particularly  Cicuta  maculata  and  Ci- 
cuta  virosa.    Cicuta  is  not  official. 

Cicuta  maculata,  spotted  cowbane,  musquash 
root,  beaver  poison,  American  water  hemlock, 
wild  parsnip,  resembles  the  European  variety, 
and  is  found  throughout  the  United  States, 
growing  in  damp  places  and  on  the  banks  of 
streams.  Its  action  is  almost  identical  with  that 
of  Cicuta  virosa.  Its  root  is  its  most  poisonous 
portion  and  somewhat  resembles  that  of  the 
parsnip  in  taste  and  smell.  This  resemblance 
to  the  parsnip  has  been  the  cause  of  the  poison- 
ing of  children,  cicuta  having  been  mistaken 
for  parsnip  and  eaten. 

Cicuta  virosa,  cowbane,  poison  turnip,  water 
hemlock,  is  a  perennial  European  plant  which 
grows  in  wet,  marshy  places,  and  especially 
along  the  borders  of  streams.  It  is  exceed- 
ingly poisonous  to  animals  as  well  as  to  man, 
though  it  has  been  said  that  some  few  animals 
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enjoy  immunity.  To  man  the  plant  is  a  vio- 
lent poison,  but  its  activity  is  said  to  be  some- 
what lessened  by  drying.  Its  action  is  that  of 
an  aoro-narcotic  poison,  resembling  that  of 
conium.  The  symptoms  produced  by  it  are 
gastric  irritation,  dizziness,  inco-ordination, 
convulsions,  stupor,  and  general  paralysis,  end- 
ing in  death,  though  vomiting  often  occurs 
and  serves  to  diminish  the  symptoms  of  poison- 
ing. The  active  principle  is  said  to  be  an 
amorphous  substance  of  slight  odour  and  very 
offensive  taste.  To  this  substance  the  name  of 
cicutoxin  has  been  given.  There  has  also  been 
described  a  volatile  alkaloid  occurring  in  the 
plant,  called  cicutme,  the  cicutina  of  the  Fr. 
Cod. 

The  physiological  actions  and  therapeutic 
effects  of  both  these  varieties  of  cicuta  strong- 
ly resemble  those  of  conium,  and  this  has  led 
to  their  employment  as  substitutes  for  that 
drug.  Cicuta  maculata,  in  particular,  has 
been  so  employed,  and  its  effect  in  migraine 
and  in  nervous  headache  has  been  thought  ex- 
cellent. The  internal  administration  of  cicuta 
has  now  been  entirely  abandoned,  however,  and 
its  only  use  in  medicine  is  its  rare  application  in 
the  form  of  an  anodyne  poultice  for  local  pains, 
especially  those  of  rheumatism.  Cicuta  virosa 
has  thus  an  occasional  employment.  This  dis- 
use of  cicuta  is  certainly  wise  and  Justified, 
for,  while  its  powers  are  almost  identical  with 
those  of  conium,  it  possesses  no  advantages 
whatsoever  over  that  drug,  and  its  toxicity  is 
even  more  to  be  feared  than  that  of  conium, 
from  the  fact  that  its  powers  have  been  less 
studied  and  are  therefore  less  known.  In 
poisoning  by  cicuta  the  stomach  should  be 
thoroughly  emptied  and  stimulants  freely  em- 
ployed. There  is  said  to  be  some  antidotal 
efficacy  in  an  infusion  of  galls. 

Henry  A.  Griffin. 

CIGARETTES,  CIGABS.— Medicinal 
substances  are  occasionally  prescribed  in  the 
form  of  cigarettes  or  cigars,  to  be  smoked  as  a 
rapid  way  of  introducing  their  volatile  princi- 
ples into  the  circulation  through  the  lungs  or 
for  their  topical  action  on  the  upper  air-pas- 
sages. They  are  chiefly  stramonium,  tobacco, 
hyoscyamus,  cubeb,  belladonna,  Indian  hemp, 
digitalis,  and  eucalyptus. 

CIMICIFUGA  (IT.  S.  Ph.),  cimicifugm  rhi- 
zoma  (Br.  Ph.),  is  the  rhizome  and  rootlets  of 
Cimicifuga  (or  Actma)  racemosa,  a  perennial 
herb  found  in  the  United  States  and  Canada, 
popularly  known  as  black  snakeroot  or  black 
eoihosh,  and  held  in  high  repute  by  the  aborigi- 
nes for  its  abortifacient  and  ecbolic  proper- 
ties. In  large  doses  it  may  cause  vertigo, 
frontal  headache,  amblyopia,  dilated  pupils,  a 
weak  action  of  the  heart,  and  nausea.  In  mod- 
erate doses  it  is  diuretic,  increases  the  bronchial 
and  cutaneous  secretions,  and  may  be  regarded 
as  a  mild  bitter  tonic ;  as  such,  however,  it 
is  rarely  used.  Its  effects  upon  invohmtary 
muscular  fibre  very  closely  resemble  those  of 
ergot,  for  which  it  may  be  substituted  in  ob- 
stetrical practice  where  the  latter  is  not  at 
hand.  In  some  cases  of  labour,  indeed,  it  ap- 
pears to  act  more  favourably  than  ergot,  as  the 


uterine  contractions  caused  by  it  are  rather 
more  like  the  natural  ones.  In  post-partum 
hcBmorrhage  it  may  be  used,  but,  as  a  rule,  it 
is  not  so  reliable  as  ergot.  Amenorrhcea  and 
dysmenorrhcea  of  the  congestive  type  are  both 
benefited  by  it,  also  the  variety  of  uncomfort- 
able symptoms,  such  as  headache,  flushing  of 
the  face,  nervousness,  etc.,  due  to  delayed  or 
arrested  menstruation.  In  some  eases  of  sub- 
involution of  the  uterus  and  uterine  fibroids  it 
has  been  employed  with  success,  but  in  such 
oases  the  results  are  better  if  it  is  combined 
with  ergot.  In  spermatorrhosa  unaccompanied 
by  congestion  it  is  very  useful,  and  on  account 
of  its  property  of  increasing  pelvic  congestion 
it  is  efficacious  in  functional  impotence  in  which 
the  erections  are  imperfect  and  the  testicles 
unduly  soft.  As  a  substitue  for  digitalis  it  has 
been  used  in  fevers,  and  in  weak  and  fatty 
heart,  but  is,  as  a  rule,  not  so  efficient,  except 
in  the  latter  condition,  in  which  it  has  some- 
times been  more  eflfectual.  As  an  expectorant, 
combined  with  small  amounts  of  opium,  it  has 
been  used  with  considerable  success  in  bron- 
chial catarrh  and  caseous  pneumonia.  Some- 
times when  everything  else  fails  it  will  relieve 
the  tremors  and  restlessness  of  delirium  tre- 
mens, at  the  same  time  giving  tone  to  the 
stomach  on  account  of  its  bitter  properties. 
Some  authorities  regard  it  as  being  almost  the 
best  remedy  for  chorea,  especially  when  the 
disease  is  dependent  upon  uterine  trouble  or 
rheumatic  taint.  Acute  rheumatism  itself  has 
been  treated  successfully  with  this  remedy 
alone,  but  it  is  hardly  to  be  relied  upon  in  this 
disease,  for  which  so  many  more  efficient  rem- 
edies exist.  All  forms  of  neuralgic  or  mus- 
cular pains,  such  as  lumbago,  pleurodynia, 
utry-neck,  etc.,  especially  when  associated  with  a 
rheumatic  history  or  with  menstrual  disorders, 
are  pretty  sure  to  be  relieved  by  its  adminis- 
tration. 

Whenever  this  drug  is  used  it  must  be 
given  in  such  quantities  as  to  cause  slight  cere- 
bral disturbance  and  all  preparations  must  be 
made  from  the  fresh  drug.  The  fluid  extract, 
extractum  cimicifugm  fluidum  (U.  S.  Ph.),  and 
the  liquid  extract,  extractum  cimicifugm  li- 
quidum  (Br.  Ph.),  are  the  best  preparations. 
The  dose  of  each  is  from  1  to  2  fl.  drachms. 
The  dose  of  the  tinctura  cimicifugm  of  the 
U.  S.  Ph.,  also  of  that  of  the  Br.  Ph.,  is  from 
15  to  60  drops.  The  dose  of  the  extractum 
cimicifugmot  the  U.  S.  Ph.  is  from  1  to  6  grains. 
Cimicifugin,  or  macrotin,  a  resinous  body  pre- 
cipitated from  a  tincture  by  the  addition  of 
water,  is  used  by  the  eclectics  in  doses  of  from 
1  to  2  grains.  The  plant  is  said  to  contain  also 
an  alkaloid,  cimicifugine. 

Russell  H.  Nevins. 

CINCHONA  (U.  S.  Ph.),  cinchonm  cortex 
(Br.  Ph.),  cortex  chinm  (Ger.  Ph.),  Peruvian 
bark,  Jesuit's  bark,  is  the  dried  bark  of  various 
species  of  Cinchona,  from  which  its  peculiar 
alkaloids  may  be  obtained.  The  U.  S.  Ph.  re- 
jects all  barks  which  yield  less  than  5  per  cent, 
of  total  alkaloids,  and  furthermore  requires  the 
official  barks  to  contain  at  least  2-5  per  cent, 
of  quinine.    No  quantitative  requirements  are 
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made  by  the  Br.  Ph.  The  name  cinchona  is  an 
incorrect  spelling  of  the  proper  name  Chin- 
chon,  for  it  was  given  to  the  bark  in  honour 
of  the  Countess  of  Chinehon,  the  wife  of  a 
viceroy  of  Peru,  who  herself  was  saved  by  its 
use  and  who  is  said  to  have  introduced  the  bark 
into  Europe.  The  trees  from  which  the  bark 
is  obtained  are  native  to  South  America  and 
grow  in  its  western  portions,  especially  upon 
the  slopes  of  the  Andes,  at  an  elevation  of  be- 
tween five  and  ten  thousand  feet,  and  through- 
out an  area  extending  from  the  nineteenth 
degree  of  south  latitude  to  about  the  tenth 
degree  of  north  latitude.  Though  found  wild 
exclusively  in  South  America,  the  cinchona 
trees  have  in  recent  years  been  cultivated  ex- 
tensively, not  only  in  South  America,  but  in 
other  parts  of  the  world  as  well,  and  especially 
in  Java,  in  India,  in  Ceylon,  and  to  some  ex- 
tent in  Jamaica.  The  cultivation  in  Java  has 
been  particularly  successful,  and  the  amount 
of  bark  exported  is  steadily  increasing.  The 
bark  of  the  cultivated  South  American  trees  is 
far  richer  in  alkaloids  than  that  of  the  wild 
trees,  and,  singularly  enough,  the  cultivation  of 
the  trees  in  countries  other  than  their  natural 
home  has  resulted  in  the  production  of  barks 
vastly  superior  to  the  South  American  barks 
in  alkaloidal  percentage ;  moreover,  species 
relatively  poor  in  South  America  have  become 
by  transplantation  and  cultivation  elsewhere 
producers  of  remarkably  rich  and  valuable 
loarks.  To  such  an  extent  has  this  successful 
foreign  cultivation  gone  that  but  5  per  cent, 
of  the  world's  supply  came  from  South  Amer- 
ica in  the  year  1890,  though  originally  the  bark 
had  not  been  obtainable  elsewhere,  and  of  this 
a  very  small  amount  was  from  wild  trees. 
Cultivation  has  therefore  resulted  in  a  wonder- 
ful enriching  of  cinchona  bark  in  alkaloid  val- 
ue, and  especially  cultivation  abroad.  Though 
the  genus  Cinchona  contains  a  number  of  spe- 
cies which  yield  barks  containing  the  alkaloids 
in  some  amount,  few  are  sufficiently  rich  in 
them  to  be  cultivated  profitably,  and  the  sup- 
ply at  present  is  almost  entirely  derived  from 
Cinchona  Calisaya,  Cinchona  succirubra,  and 
Cinchona  officinalis,  together  with  their  hy- 
brids, for  the  mingling  of  species  has  been 
found  highly  advantageous. 

Cinchona  flava,  yellow  bark,  calisaya  bark,  is 
obtained  from  Cinchona  Calisaya,  and  almost 
invariably  from  cultivated  trees.  In  commerce 
it  is  found  in  flat  pieces  as  well  as  in  quills,  and 
its  powder  is  of  a  pronounced  yellow  and  even 
of  an  orange  colour.  It  is  the  richest  of  the 
barks  in  quinine,  which  constitutes  three  quar- 
ters of  its  total  alkaloids.  As  compared  with 
the  other  barkg,  cinchona  flava  is  less  astrin- 
gent and  considerably  more  bitter. 

Cinchona  rubra  (D.  S.  Ph.),  cinchonce  rubra, 
cortex  (Br.  Ph.),  cortex  ehince  (Ger.  Ph.),  red 
cinchona  bark,  is  obtained  from  Cinchona  suc- 
cirubra, generally  of  the  cultivated  variety,  the 
Br.  Ph.  requiring  that  the  bark  used  be  from 
cultivated  plants,  while  the  U.  S.  Ph.  demands 
5  per  cent,  of  total  alkaloids.  This  bark  con- 
tains a  large  amount  of  alkaloids,  but  of  these 
the  quinine  amounts  to  but  about  one  fifth. 
In  the  market  it  is  found  in  quills  and  flat 


pieces  and  the  colour  of  its  powder  is  reddish 
brown. 

Pale  bark,  crown  bark,  Loxa  or  Loja  bark, 
is  obtained  from  Cinchona  officinalis,  both 
wild  and  cultivated.  The  cultivated  variety 
is  especially  plentiful  in  India,  and  the  wild 
bark  is  gathered  in  South  America,  particular- 
ly in  the  neighbourhood  of  Loxa,  Ecuador. 
The  amount  of  quinine  is  from  two  thirds  to 
three  quarters  of  the  total  alkaloids,  but  in 
these  the  bark  is  not  rich.  The  bark  in  com- 
merce comes  in  rolls  and  quills.  Its  powder  is 
of  a  pale  fawn  colour. 

Besides  these  there  have  been  and  still  are 
a  number  of  inferior  barks  in  the  market  which, 
though  in  no  way  comparable  in  value  to  those 
just  described,  are  nevertheless  sources  from 
which  the  alkaloids  may  be  derived.  Many  of 
them  formerly  came  from  the  northern  portions 
of  South  America,  and  amongthem  the  so-called 
Cartagena  barks,  while  at  the  present  time 
there  are  collected  in  Colombia  and  from  un- 
cultivated trees  barks  which,  though  low  in 
alkaloidal  value,  are  yet  of  service  in  the  man- 
ufacture of  preparations  of  which  the  value  is 
rather  in  bitterness  than  in  the  amount  of  qui- 
nine contained  in  them.  To  this  latter  variety 
is  generally  given  the  name  of  Maracaibo  bark, 
and  beyond  it  there  is  at  present  little  or  none 
of  the  inferior  wild  bark  collected  for  the 
market,  the  cultivated  barks  having,  for  the 
reasons  already  given,  supplanted  those  of  nat- 
ural origin. 

The  cinchona  barks  were  formerly  grouped 
according  to  their  appearances,  and  especially 
by  their  colour  or  the  colour  of  their  powders, 
and  much  time  and  study  were  devoted  to  their 
classification,  but  latterly  the  improving  in- 
fluences of  transplantation  and  cultivation 
have  effected  such  changes  in  their  quality, 
and,  moreover,  the  present  method  of  rating 
them  by  assay  has  provided  such  an  accurate 
means  of  determining  their  value,  that  botan- 
ical classification  has  become  of  comparatively 
little  commercial  importance,  and  to-day  it 
makes  little  or  no  difference  whether  the  speci- 
men presented  is  yellow  bark,  red  bark,  or  pale 
bark,  provided  only  it  is  cinchona  and  fur- 
nishes the  required  percentage  of  alkaloids  and 
of  quinine.  Of  these  alkaloids  peculiar  to  the 
cinchona  barks  and  their  active  principles 
there  are  a  number,  thirty-two  natural  ones 
having  received  recognition  up  to  1893,  besides 
seven  prepared  artificially.  None  of  the  arti- 
ficial alkaloids  are  recognised  by  the  pharma- 
copoeias, and  of  the  natural  ones  but  four  are 
official — quinina  (quinine),  quinidina  (quini- 
dine),  cinchonina  (cinehonine),  and  cinchoni- 
dina  (cinchonidine).  These  four  alkaloids  are 
found  in  cinchona  in  quantities  which  vary 
with  the  species  of  the  bark,  quinine  being 
most  abundant  in  the  yellow  bark,  cinehonine 
predominating  in  the  pale  bark,  and  the  red 
bark  containing  approximately  equal  amounts 
of  quinine  and  cinehonine.  As  for  quinidine 
and  cinchonidine,  they  are  most  plentiful  in 
the  pale  and  Cartagena  barks.  These  alkaloids 
occur  in  the  barks  in  combination  with  an  acid 
to  which  the  name  kinic  has  been  given.  Be- 
sides these  ingredients,  there  are  in  cinchona 
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tannic  aci(l,  or,  more  exactly  speaking,  its 
modification,  cinchotannie  acid,  Icinovio  acid, 
colouring  matter,  starch,  fatty  matter,  a  vola- 
tile oil  to  which  the  odour  of  the  bark  is  due, 
and  quinovin,  kinovin,  or  chinovin,  a  bitter 
principle.  Of  the  four  alkaloids,  quinine  and 
quinidine  have  the  same  formula,  CaoH^iNaOj, 
and  of  cinehonine  and  oinchonidine  the  same 
thing  is  true,  their  formula  being  CisHjaNsO. 
A  peculiar  result  follows  the  application  of  heat 
to  these  alkaloids,  for  quinine  and  quinidine 
are  changed  to  a  new  alkaloid,  quinicine,  which, 
however,  has  the  same  formula  as  its  anteced- 
ents. In  like  manner,  cinehonine  and  cincho- 
nidine,  when  heated,  are  changed  into  their 
isomeric  modification,  oinchonioine.  These 
transformations  take  place  to  some  degree  in 
the  process  of  extracting  the  alkaloids  from  the 
bark,  but  it  is  not  probable  that  the  modified 
alkaloids  exist  in  the  bark  in  its  natural  state. 

The  physiological  actions  of  cinchona  and 
its  official  alkaloids  vary  among  themselves  in 
degree  only ;  in  kind  they  are  identical.  No  ad- 
vantage would  therefore  result  from  their  sep- 
arate consideration,  and  it  is  consequently  my 
purpose  to  present  the  actions  and  uses  of  that 
one  of  them  most  commonly  employed,  quinine, 
and  subsequently,  while  speaking  of  their  ad- 
ministration, to  point  out  the  differences  of 
action  and  utility  which  may  exist  between  the 
various  alkaloids  and  preparations  and  the 
type  as  represented  by  quinine. 

Locally  applied,  quinine  and  its  salts  are  ir- 
ritants to  excoriated  surfaces  and  to  mucous 
membranes.  They  also  exert  a  considerable 
antiseptic  effect,  the  application  of  cinchona 
bark  in  powder  or  its  allcaloids  to  unhealthy 
wounds  being  followed  by  a  lessening  of  putre- 
faction and  an  acceleration  of  healing.  It  is 
only  upon  the  feebler  micro-organisms,  how- 
ever, that  this  power  is  pronounced ;  the 
stronger  ones  resist  destruction,  though  inhi- 
bition of  growth  ordinarily  results.  Of  all  the 
cinchona  alkaloids,  quinine  is  the  most  effect- 
ive in  antiseptic  action.  It  is  highly  destruc- 
tive to  the  fungi  which  cause  fermentation, 
and  the  preservation  of  meats,  milk,  butter, 
albumin,  and  urine  may  be  accomplished  by 
the  addition  of  quinine  to  them  in  the  propor- 
tion of  one  part  in  three  hundred.  In  the 
same  way  the  alcoholic  fermentation  of  sac- 
charine material  is  prevented.  These  effects, 
though  of  considerable  duration,  are  not  per- 
manent, however,  and  solutions  of  quinine 
salts  themselves  will  in  time  be  found  to  con- 
tain fungi.  These  actions  of  quinine  salts  are 
seldom  evoked  in  medical  practice,  for  their 
advautages  are  scarcely  comparable  to  those  of 
other  applications,  but  in  a  few  of  the  skin 
diseases  which  depend  upon  the  action  of  fungi 
these  salts  are  considerably  employed. 

Upon  the  stomach  the  cinchona  alkaloids  act 
as  simple  bitters,  increasing  appetite  and  the 
production  of  gastric  juice  and  promoting  di- 
gestion. Their  long-continued  action  has  the 
usual  efl:eet  of  bitters  when  so  employed — that 
of  causing  chronic  gastric  catarrh ;  and  their 
irritant  action  is  seen  in  the  production  of 
nausea  and  vomiting  and  occasionally  of  diar- 
rhoea following  their  administration  in  over- 


doses. For  this  reason  the  prohibition  of  bitters 
in  acute  gastric  and  intestinal  inflammations  is 
especially  necessary  in  the  case  of  quinine.  The 
action  of  cinchona  itself  upon  the  digestive 
tract  is  that  of  its  alkaloids,  with  the  addition- 
al quality  of  astringency  dependent  upon  the 
tannic  acid  it  contains.  Cinchona  is  there- 
fore to  be  classed  among  the  astringent  bitters 
and  a  constipating  tendency  attributed  to  it, 
though,  as  is  the  case  with  its  alkaloids,  diar- 
rhoea may  follow  its  continued  use  or  its  em- 
ployment where  intestinal  irritability  exists. 
The  largest  amount  of  tannin  is  contained  in 
the  red  bark. 

The  cinchona  alkaloids  are  soluble  in  solu- 
tions of  the  mineral  acids,  and  therefore,  what- 
ever the  form  of  administration,  are  taken  up 
by  the  gastric  juice  and  rapidly  absorbed  by 
the  blood,  those  portions  which  escape  gastric 
absorption  being  precipitated  by  the  alkaline 
secretions  of  the  intestine  and  voided.  Though 
they  are  precipitated  in  alkaline  media,  this 
does  not  take  place  in  the  blood,  the  carbonic 
acid  in  that  fluid  serving  to  maintain  the  solu- 
tion. Upon  the  blood  the  effect  of  quinine  is 
pronounced,  and,  though  the  matter  has  been 
much  discussed  and  the  statement  much  dis- 
puted, it  is  probable  that  by  its  action  the 
number  of  white  corpuscles  is  diminished  and 
their  emigration  stopped.  Moreover,  the  oxy- 
gen-carrying capacity  of  the  red  blood-corpus- 
cles seems  undoubtedly  to  be  diminished  by 
quinine,  a  fact  which  some  have  thought  ex- 
planatory of  the  antipyretic  action  of  the  drug. 
The  effect  of  small  therapeutic  doses  of  quinine 
is  to  slightly  accelerate  the  heart's  action,  but 
very  large  doses  exert  upon  it  a  pronounced 
sedation,  the  rate  usually  becoming  consider- 
ably slower  and  the  contractions  less  forcible. 
These  results  are  apparently  due  to  a  direct 
action  either  upon  the  myocardium  or  upon 
the  cardiac  ganglia.  The  blood-pressure  is 
lowered  by  the  administration  of  very  large 
doses  of  quinine.  While  a  portion  of  the  dimi- 
nution is  doubtless  a  result  of  the  less  power- 
ful contractions  of  the  heart,  there  seems  no 
doubt  that  it  is  largely  brought  about  by  a  di- 
rect action  of  the  drug  upon  the  vessels  them- 


Considerable  antipyretic  power  is  possessed 
by  quinine.  In  health  the  temperature  is  not 
at  all  diminished  by  small  doses  and  but  very 
slightly  by  large  ones,  but  in  febrile  diseases 
there  occurs  from  its  employment  a  considera- 
ble lessening  of  temperature.  How  this  result 
is  brought  about  is  not  understood,  but  circu- 
latory sedation  may  assist  in  its  production  and 
possibly  diminution  of  oxidation. 

The  action  of  quinine  upon  the  uterus  is  in- 
teresting and  important.  It  was  formerly 
taught  that  the  administration  of  quinine  to 
pregnant  women  was  hazardous,  for  it  was  be- 
lieved that  the  drug  had  the  power  to  origi- 
nate uterine  contractions  of  sufficient  violence 
to  bring  on  abortion.  This  belief,  however,  is 
contradicted  by  an  abundance  of  testimony, 
both  clinical  and  experimental,  and  as  mala- 
rial disease,  the  condition  in  which  quinine  is 
so  frequently  employed,  is  beyond  doubt  a  fre- 
quent cause  of  abortion,  it  appears  evident  that 
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the  remedy  has  been  the  innocent  recipient  of 
the  blame  which  should  have  been  borne  by  the 
disease.  Furthermore,  there  can  be  but  little 
doubt  that  quinine,  administered  to  those  in- 
fected with  malarial  disease  and  in  whom 
abortion  is  impending,  may  act  to  prevent  its 
occurrence.  As  a  result  of  a  considerable  ex- 
perience in  India,  Dymock  is  of  the  opinion 
that  quinine  is  possessed  of  little  initial  oxy- 
tocic power,  and  concludes  that  it  may  be 
given  in  large  doses  to  pregnant  women  who 
are  suffering  from  malarial  disease  and  with- 
out producing  abortion.  If  quinine  is  given 
in  labour,  however,  it  certainly  is  energetic  in 
stimulating  uterine  contractions,  but  this  is 
probably  due  rather  to  its  action  as  a  systemic 
nerve  tonic  than  to  any  direct  effect  produced 
upon  the  uterus.  Its  action,  too,  as  an  emmena- 
gogue  must  be  explained  in  the  same  way. 

Quinine  has  been  detected  in  almost  all  the 
secretions,  but  it  is  in  the  urine  that  its  main 
elimination  takes  place.  Its  appearance  in  the 
urine  rapidly  follows  its  administration,  and 
after  a  large  dose  given  by  the  mouth  it  is  said 
to  have  been  found  in  that  fluid  in  half  an 
hour,  while  ten  minutes  after  its  hypodermic 
injection  the  same  thing  took  place.  The  com- 
plete elimination,  however,  is  a  slower  process, 
but  Wood  is  of  the  opinion  that  if  but  few 
doses  have  been  taken  it  is  excreted  within  two 
days,  though  a  portion  of  it  may  be  discovered 
in  the  urine  for  a  considerably  longer  time  if 
the  administration  has  been  prolonged,  if  there 
is  renal  disease,  or  if  the  circulation  is  feeble. 
The  effect  of  quinine  upon  the  urine  is  a  pro- 
nounced one,  for  by  its  employment  in  con- 
siderable doses  there  is  produced  a  marked 
diminution  of  all  the  nitrogenous  constituents, 
especially  uric  acid,  and  there  is  good  reason  to 
believe  that  this  is  not  due  to  nitrogenous  re- 
tention, but  to  diminution  of  tissue  change 
throughout  the  body.  The  drug  leaves  the 
body  mainly  unchanged  in  form,  though  to 
some  extent  also  as  quinicine.  An  occasional 
though  rare  result  of  its  elimination  is  the  oc- 
currence of  renal  and  vesical  irritation. 

Though  the  effects  of  quinine  upon  the  spi- 
nal cord  and  peripheral  nerves  in  man  are  as 
yet  undetermined,  its  action  upon  the  cere- 
brum is  well  known.  This  action  is  to  cause 
hyperaemia,  which,  after  the  administration  of 
small  doses,  is  moderate  in  amount  and  pro- 
diictive  of  nothing  save  mental  stimulation 
and  even  exhilaration.  From  the  action  of 
larger  doses,  however,  there  results  a  train  of 
cerebral  symptoms,  probably  dependent  upon 
congestion,  which  indicate  the  over-effect  of 
the  drug ;  though  the  severer  symptoms  are 
uncommon,  they  nevertheless  may  occur  and 
the  condition  even  become  one  of  fatal  poison- 
ing. What  is  to  be  considered  the  smallest 
fatal  dose  of  quinine  it  is  most  difiicult  to  say, 
for  though  death  has  followed  the  taking  of  5 
oz.  in  ten  days,  on  the  other  hand  single  doses 
of  1  oz.  have  on  several  occasions  caused 
scarcely  more  serious  consequences  than  incon- 
venience. The  milder  of  these  symptoms  are 
of  frequent  occurrence,  and  collectively  are  re- 
ferred to  as  cinchonism,  though  the  name  is 
equally  applicable,  if  less  often  applied,  to  the 


dangerous  degrees  of  poisoning  by  cinchona 
and  its  alkaloids.  Cinchonism  of  the  degree 
commonly  observed  follows  the  administration 
of  a  full  therapeutic  dose  of  quinine  (10  grains) 
or  an  equivalent,  though  individuality  will  ex- 
ert a  considerable  influence  upon  the  amount 
necessary  to  cause  it.  The  first  symptoms  to 
appear  are  fulness  in  the  head,  tinnitus  auiium, 
and  giddiness ;  deafness,  too,  is  a  common  oc- 
currence and  varies  in  intensity  with  the  case. 
It  may  persist  for  a  considerable  time,  but  it  is 
rarely  permanent.  If  the  dose  has  been  larger 
these  symptoms  are  intensified  and  there  may 
be  disturbances  of  vision,  amblyopia  or  amau- 
rosis. In  the  cases  of  severe  poisoning  by 
quinine,  which  are  exceedingly  rare,  there 
occur  severe  headache,  vertigo,  dimness  or 
disturbances  of  vision  or  blindness,  deafness, 
delirium  or  stupor,  dilated  pupils,  shallow 
breathing,  weak  and  rapid  pulse,  convulsions, 
collapse,  and  death.  The  relief  of  milder 
grades  of  cinchonism  is  accomplished  by  with- 
drawing the  drug  or  lessening  the  amount  of 
its  dose  ;  but  if  persistence  in  large  doses  is  re- 
quired, the  administration  of  a  bromide  or  of 
diluted  hydrobromic  acid  is  thought  by  many 
to  prevent  the  occurrence  of  the  symptoms. 
For  the  severer  grades  of  poisoning  the  stomach 
should  be  emptied  if 'the  case  is  seen  suflBcient- 
ly  early;  further  than  that  the  treatment  is 
supporting  and  symptomatic. 

A  peculiar  effect  is  sometimes  seen  as  a  re- 
sult of  giving  quinine  even  in  the  smallest  of 
doses — namely,  the  occurrence  of  various  cu- 
taneous eruptions,  especially  erythema,  roseola, 
eczema,  and  purpura.  These  eruptive  compli- 
cations, however,  bear  no  relation  whatever  to 
the  physiological  effects  of  the  drug,  and  seem 
to  be  determined  purely  by  the  idiosyncrasy  of 
the  individual. 

The  therapeutic  applications  of  the  cinchona 
alkaloids  are  numerous.  Locally,  they  are  oc- 
casionally employed  as  mild  antiparasitics,  and 
internally  they  are.  much  used  as  tonics,  anti- 
periodics,  antipyretics,  and  uterine  stimulants. 

Though,  as  has  been  said,  the  application  of 
cinchona  in  powder  to  unhealthy  wounds  and 
ulcerations  will  often  result  in  diminution  of 
discharge  and  greater  rapidity  of  healing,  these 
effects  of  the  drug  are  seldom  sought,  since 
other  agents  are  more  efficacious.  As  a  mild 
antiparasitic  for  the  cure  of  cutaneous  diseases 
depending  upon  the  action  of  vegetable  para- 
sites the  local  application  of  quinine  is  often 
of  considerable  value.  Tinea  circinata  and 
pityriasis  versicolor  in  particular  are  thus 
benefited.  The  application  of  a  5-per-cent. 
ointment  of  quinine  sulphate  will  be  found 
efficient.  Insufflations  of  quinine  have  been 
employed  in  the  treatment  of  whooping-cough 
by  those  who  have  thought  the  disease  depend- 
ent upon  the  presence  of  a  fungus  in  the  upper 
respiratory  passages,  and  for  the  same  purpose 
considerable  amounts  have  been  given  in  solu- 
tion to  be  slowly  swallowed.  For  similar  rea- 
sons a  solution  of  the  hydrochloride  of  quinine 
(from  4  to  8  grains  to  1  oz.)  has  been  painted 
upon  the  nasal  mucous  membrane,  or  applied 
by  spraying,  for  the  relief  of  hay  fever,  with 
asserted  good  results,  and  similar  solutions 
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have  been   employed    in    the    late   stages   of 
gonorrhoia. 

In  one  disease  the  local  employment  of 
quinine  is  of  very  great  importance.  This  is 
ammbic  dysentery,  in  which,  owing  to  its  toxic 
action  upon  the  amoeba,  rectal  irrigation  with 
a  solution  of  quinine  is  of  much  value.  The 
strength  of  the  solution  generally  used  is  1  to 
1,000. 

The  internal  administration  of  cinchona 
and  its  alkaloids  as  bitters  is  exceedingly  com- 
mon and  their  effectiveness  is  great.  It  must 
not  be  forgotten,  however,  that  an  astringent 
property  is  present  in  the  bark  itself  which 
does  not  occur  in  its  alkaloids ;  further  than 
this,  their  applications  are  the  same,  atonic 
dyspepsia,  chronic  gastric  catarrh,  debility, 
and  the  weakness  of  convalescence  being  the 
particular  conditions  treated  with  them.  It  is 
maintained  that  for  debility  the  alkaloids,  and 
particularly  quinine,  are  the  more  valuable 
since  they  are  thought  to  diminish  tissue  waste 
more  powerfully,  and  by  some  also  to  promote 
the  formation  of  red  blood  cells.  For  the 
relief  of  these  conditions  quinine  is  very  com- 
monly given  in  combination  with  iron  or  with 
mineral  acids.  Like  all  the  bitters,  cinchona 
and  its  alkaloids  are  decidedly  contra-indicated 
in  acute  gastro-intestinal  inflammation,  and 
their  administration  for  too  long  a  time,  it 
must  be  remembered,  is  competent  to  cause 
gastric  catarrh.     (See  Bitters.) 

The  most  important  therapeutic  application 
of  quinine  is  as  an  antiperiodic  in  the  preven- 
tion and  cure  of  intermittent  fever.  For  those 
who  are  unavoidably  exposed  to  the  malarial 
infection  quinine  is  an  efficient  prophylactic  ; 
though  it  may  not  invariably  prevent  the  oc- 
currence of  malarial  disease,  it  generally  does, 
and,  if  it  does  not,  it  probably  renders  the  sub- 
sequent malarial  manifestations  less  severe 
than  they  otherwise  would  have  been.  For  pro- 
phylactic purposes  in  cases  of  exposure  to  in- 
fection of  average  severity  a  daily  dose  of  from 
5  to  8  grains  will  be  sufficient,  and,  though 
this  may  be  given  divided  into  a  morning  and 
an  evening  dose,  there  seems  to  be  some  ad- 
vantage in  the  administration  of  the  entire 
amount  either  just  before  or  just  after  break- 
fast, in  the  morning,  in  a  cup  of  black  coffee, 
but  administering  it  in  a  pill  is  little  if  any 
the  less  efficient. 

Quinine  is  also  extremely  valuable  in  abort- 
ing the  paroxysms  of  intermittent  fever,  and, 
as  the  maximum  effect  of  the  drug  is  obtained 
in  about  five  hours  after  its  administration,  it 
should  be  given  at  least  as  long  as  that  before 
the  expected  time  of  the  chill.  By  some  it  is 
thought  wiser  in  such  cases  to  give  the  drug 
in  divided  doses,  beginning  about  eight  hours 
before  the  time  the  chill  is  expected,  and  then 
giving  it  hourly  until  two  or  three  hours  pre- 
vious to  the  time  for  the  paroxysm.  There 
seems  good  reason  to  believe,  however,  that 
the  single  large  dose  is  more  effective  for  the 
purpose,  and  it  should  be  given  at  the  time 
already  stated.  What  the  size  of  this  dose 
shall  be  will  depend  altogether  upon  the 
severity  of  the  case,  from  5  to  15  grains  being 
appropriate  for  cases  of   ordinary  intensity, 


while  the  severer  cases  require  doses  propor- 
tionately large.  If  time  suffices,  there  is  much 
to  be  gained  by  preceding  the  administration 
of  the  quinine  by  a  free  purgation,  preferably 
with  a  mercurial,  for  the  effect  of  this  is  un- 
doubtedly to  hasten  the  absorption  of  the 
quinine.  If  the  time  is  very  brief,  however,  and 
the  importance  of  preventing  the  expected  par- 
oxysm is  great,  as,  for  instance,  in  pernicious 
cases,  the  quinine  may  be  given  hypodermic- 
ally,  and  for  this  purpose  the  hydrochloride, 
the  hydrobromide,  or  the  bisulphate  of  qui- 
nine is  employed  on  account  of  the  insolu- 
bility of  the  alkaloid  and  its  sulphate.  Even 
these,  however,  are  irritants  when  injected  sub- 
cutaneously,  and  there  are  many  who  prefer 
always  to  give  the  drug  by  the  mouth,  for, 
even  if  there  is  not  time  tor  the  prevention  of 
the  paroxysm,  it  is  probable  that  a  sufficient 
quantity  may  be  absorbed  to  diminish  its  se- 
verity somewhat. 

The  cure  of  intermittent  fever  is  accom- 
plished by  the  daily  administration,  for  ordi- 
nary cases,  of  from  15  to  20  grains  of  quinine 
in  divided  doses.  For  pernicious  cases  doses 
much  larger  are  required,  and  from  the  outset 
the  attempt  must  be  made  to  cinchonize  the 
patient  and  to  maintain  his  quinine  saturation 
until  the  symptoms  have  abated.  In  all  cases 
the  use  of  the  remedy  must  be  persisted  in, 
not  only  between  the  paroxysms,  but  for  a 
considerable  time  after  their  disappearance. 
Then  the  dose  may  be  gradually  diminished 
until,  after  several  weeks  have  elapsed,  it  be- 
comes no  longer  necessary.  The  importance 
of  maintaining  the  free  action  of  the  bowels  in 
connection  with  treatment  by  quinine  has 
already  been  alluded  to  ;  not  only  is  the  treat- 
ment to  be  initiated  by  purgation,  but  during 
its  course  the  intestinal  activity  must  be  main- 
tained. It  is  not  necessary  that  this  should  be 
accomplished  by  a  mercurial,  but  there  is, 
nevertheless,  a  marked  advantage  in  using  the 
mercurials  for  the  purpose  rather  than  other 
cathartic  drugs,  for  not  only  is  absorption 
niore  rapid  after  their  adminis"tration,  but  the 
digestive  disturbances  resulting  from  malarial 
infection,  which  are  especially  likely  to  be  of 
hepatic  origin,  are  by  the  action  of  mercurials 
more  thoroughly  relieved.  Another  method 
of  giving  quinine  for  the  cure  of  intermittent 
fever  has  been  practised  and  is  said  to  be  most 
advantageous.  Its  efficiency  is  explained  by 
the  supposition  that  in  the  period  that  fol- 
lows the  paroxysm  the  organisms  of  malaria 
are  most  vulnerable  to  the  action  of  quinine. 
According  to  this  plan  an  ordinarv  case  of 
intermittent  fever  is  treated  as  follows:  On 
the  decline  of  temperature  in  the  first  par- 
oxysm after  the  patient  comes  under  treat- 
ment 20  grains  of  quinine  are  given,  generally 
in  one  dose.  By  this  the  second  paroxysm 
will  generally  be  prevented,  but  if  the  temper- 
ature should  rise  slightly  at  the  time  when  the 
second  paroxysm  is  due  10  grains  are  given. 
After  this,  as  a  rule,  no  quinine  is  needed  and 
none  is  given  until  the  seventh  day,  when,  to 
counteract  the  tendency  of  the  disease  to  re- 
cur on  the  seventh  day  and  its  multiples,  20 
grains  are  again  administered.    An  interval 
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without  treatment  succeeds,  and  then  another 
dose  of  20  grains  is  given  upon  the  fourteenth 
or  the  fifteenth  day,  and  similarly  upon  the 
twenty-first  or  the  twenty-second.  In  ordi- 
nary cases  this,  as  a  rule,  suffices,  though  the 
occurrence  of  slight  rises  of  temperature  dur- 
ing the  time  of  treatment  is  an  indication  for 
a  full  dose  of  quinine  and  the  longer  continua- 
tion of  the  treatment  upon  the  plan  described. 
As  compared  with  the  treatment  by  small  daily 
doses  of  quinine  this  method  certainly  seems 
more  reliable,  for  from  the  former  relapse  is 
common,  even  if  the  use  of  the  drug  is  per- 
sisted in  for  many  months,  while  from  the 
latter  it  is  apparently  less  frequent.  Moreover, 
it  is  the  more  reasonable  of  the  two,  for  large 
doses  of  quinine  appear  to  cause  the  death  of 
the  Plasmodium,  while  small  doses  seem  com- 
petent only  to  prevent  its  activity  and  develop- 
ment. 

In  quinine  we  are  possessed  of  the  only 
reliable  and  sure  antiperiodic,  for,  though 
other  drugs  are  credited  with  being  more  or 
less  efficient  in  the  cure  of  intermittent  fever, 
they  are  assuredly  less  potent  and  not  to  be 
relied  upon.  In  its  action  upon  intermittent 
fever  quinine  certainly  seems  entitled  to  be 
considered  a  specific,  and  its  power  appears  to 
depend  upon  a  direct  poisonous  effect  which  it 
exerts  upon  the  cause  of  the  disease,  the  Plas- 
modium malaricB.  To  this  conclusion  both 
reasoning  and  direct  experiment  point  most 
strongly. 

Though  the  effects  of  quinine  in  remittent 
fever  are  not  so  striking  as  they  are  in  intermit- 
tent fever,  they  are  nevertheless  pronounced, 
and  the  remedy  is  to  be  given  invariably.  It 
is  usually  given  in  daily  amounts  of  from  20  to 
40  grains,  in  one  or  two  doses,  and,  though 
there  is  no  objection  to  giving  it  at  the  height 
of  the  temperature,  and  indeed  by  virtue  of  its 
antipyretic  action  it  seems  when  so  adminis- 
tered to  cause  a  remission,  yet  the  best  time 
for  giving  it  is  that  of  a  remission,  for  then 
the  poison  of  the  disease  seems  most  vulner- 
able. With  this  end  in  view  many  have  used 
antipyretic  drugs  other  than  quinine,  also 
baths,  to  bring,  about  the  remission  (Maclean 
preferring  aconite),  and  then  upon  the  fall  of 
temperature  have  administered  a  large  dose  of 
quinine.  Under  this  treatment  the  tempera- 
ture generally  becomes  normal  within  a  few 
days  and  the  disease  subsides,  though  for  some 
time  the  use  of  quinine  must  be  persisted  in. 
In  such  patients  the  marked  gastric  disturb- 
ance generally  present  is  an  obstacle  to  the 
administration  of  quinine  by  mouth.  This, 
however,  may  be  practicable  in  some  cases, 
though  it  is  probable  that  in  all  of  them 
absorption  is  less  active  than  in  the  normal 
state,  and  this  gives  rise  to  loss  of  time  and 
diminishes  the  efl'ect.  The  drug  may  be  given 
by  enema,  however,  and  the  hypodermic  ad- 
ministration, too,  is  allowable,  especially  for 
the  first  few  doses,  where  rapidity  and  cer- 
tainty of  effect  are  all-important. 

In  malarial  cachexia  quinine  is  decidedly 
less  curative  than  in  the  acute  forms  of  ma- 
larial disease,  probably  on  account  of  the  vis- 
ceral alterations  present.     Its  use   in    such 


oases,  however,  will  certainly  be  of  some  bene- 
fit and  is  to  be  recommended,  especially  in 
connection  with  the  use  of  tonics,  particularly 
arsenic.  The  irregular  manifestations  of  ma- 
larial poisoning,  especially  neuralgias,  are 
often  difficult  of  diagnosis,  and  yet  recognition 
of  their  cause  is  all-important,  for  the  basis  of 
their  treatment  is  quinine,  which  is  generally 
required  in  doses  of  considerable  size.  Neu- 
ralgias not  of  malarial  origin,  though  rarely 
cured,  are  often  benefited  by  the  use  of  quinine. 
Hcematuria  is  occasionally  a  manifestation  of 
malarial  poisoning,  and  for  its  relief  large 
doses  of  quinine  are  required,  a  circumstance 
which  in  one  way  is  singular,  for  quinine 
seems  competent  itself  to  cause  hsematuria  at 
times.  Diarrhcea,  dysentery,  and  even  jaun- 
dice seem  sometimes  to  depend  upon  the  ma- 
larial poison  and  to  yield  to  the  employment 
of  quinine  alone. 

The  antipyretic  action  of  quinine  has  been 
much  discussed  and  the  value  of  its  applica- 
tion in  febrile  diseases  proclaimed  and  denied. 
There  seems  no  doubt,  however,  that  quinine 
is  an  antipyretic  of  considerable  power  if  given 
in  doses  sufficiently  large.  How  large  these 
doses  shall  be  will  depend  upon  circumstances, 
but  there  is  little  use  in  giving  for  antipyretic 
effect  a  dose  of  less  than  30  grains  to  an  adult. 
After  these  doses  the  temperature  usually  falls 
within  a  few  hours  and  remains  lower  for  a 
time,  varying  from  a  few  hours  to  a  day.  The 
routine  employment  of  these  large  doses  of 
quinine  in  fevers  is,  however,  objectionable,  for 
the  lowering  of  a  temperature  not  unduly  high 
is^  therapeutic  foolishness,  especially  when,  as 
with  the  use  of  quinine,  the  digestive  organs  are 
apt  to  suffer  decidedly  from  the  practice.  As  an 
antipyretic,  then,  quinine  should  rather  be  used 
for  the  reduction  of  temperatures  unusually 
high  and  manifestly  and  of  themselves  harm- 
ful. Thus  employed,  it  is  applicable  for  the 
hyperpyrexia  of  any  febrile  disease,  but  the 
antipyretic  drugs  more  recently  introduced, 
together  with  the  employment  of  hydrother- 
apy, have  rather  usurped  the  position  of  qui- 
nine used  for  this  purpose.  Given  in  connection 
with  the  antipyretic  bath,  quinine  in  full  doses 
often  seems  of  considerable  value  in  retarding 
the  subsequent  rise  of  temperature.  In  con- 
trast with  the  large  antipyretic  doses  of  qui- 
nine are  the  small  doses  of  the  drug  so  often 
employed  in  febrile  diseases.  These,  however, 
must  be  regarded  simply  as  tonics  and  restora- 
tives, and  a  high  value  placed  upon  them. 
Thus  given,  quinine  is  of  great  value  in  febrile 
diseases,  especially  if  they  are  prolonged  or  ac- 
companied by  a  tendency  to  asthenia.  A  pa- 
tient with  any  febrile  disease  may  thus  receive 
benefit,  but  it  has  been  thought  that  those 
with  typhoid  fever,  scarlatina,  or  erysipelas  are 
especially  improved.  In  reducing  the  tempera- 
ture of  general  septic  diseases  quinine  exerts 
its  usual  antipyretic  effect  if  given  in  doses 
sufficiently  large,  while  in  smaller  doses  it  has 
its  usual  tonic  and  supporting  action,  but  it 
has  been  employed  in  such  cases,  not  for  these 
effects  alone,  but  under  the  impression  that, 
as  it  is  a  local  antiseptic,  so  after  absorption  it 
may  have  an  antidotal  action  on  the  general 
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septic  infection.     Of  such  action  there  is  not  ' 
the  slightest  proof,  and  so  far  as  any  virtue  of 
this  kind  is  concerned  the  drug  is  apparently 
worthless. 

The  use  of  quinine  in  the  earliest  hours  of 
acute  inflammatory  diseases  is  often  apparent- 
ly beneficial,  and  by  some  authors  it  is  held  to 
be  competent  to  abort  such  inflammations. 
Of  these,  ordinary  coryza  is  the  most  familiar 
example,  and  the  practice  of  using  a  large 
dose  of  the  drug  to  "  break  up  a  cold  in  the 
head  "  is  common.  It  is  to  be  doubted  whether 
the  practice  is  so  efficient  as  is  generally  be- 
lieved, and,  though  it  may  sometimes  be  efEect- 
ive,  the  "breaking  up"  is  quite  as  likely  to 
happen  to  the  patient  as  to  the  disease.  The 
giving  of  small  doses  at  this  time  and  for  this 
purpose,  in  combination  with  belladonna  and 
camphor,  is  more  effective;  the  formula  of  a 
widely  used  pill  for  rhinitis  is  as  follows : 

5  Camphor i  grain ; 

Fluid  extract  of  belladonna  .  ^  grain ; 
Sulphate  of  quinine i  grain. 

Mix  and  make  into  a  tablet.  One  such  tab- 
let is  to  be  given  every  half  hour  until  the 
throat  becomes  dry,  then  one  at  intervals  suf- 
ficiently short  for  the  belladonna  to  maintain 
a  slight  dryness  of  the  throat. 

In  the  early  hours  of  amygdalitis,  pneumo- 
nia, pleurisy,  meningitis,  and  similar  inflam- 
mations the  administration  of  quinine  in  large 
doses  (30  to  40  grains)  is  by  some  regarded  as 
potent  to  abort  the  disease,  but  meningitis 
would  seem  rather  to  contra-indicate  than  to 
indicate  its  employment,  on  account  of  the  un- 
doubted action  of  the  drug  in  causing  cerebral 
hypersemia. 

"  In  various  diseases  of  the  respiratory  tract 
quinine  is  undoubtedly  effective.  Its  employ- 
ment in  asthma  and  laryngismus  stridulus  ap- 
pears to  diminish  the  spasmodic  attacks,  while 
the  profuse  expectoration  often  occurring  in 
chronic  bronchitis  seems  reduced  by  its  use  at 
the  same  time  that  the  tonic  effect  upon  the 
general  condition  is  exerted.  In  phthisis,  too, 
the  drug  is  effective,  serving  to  diminish  the 
hectic  symptoms  and  to  maintain  the  patient's 
strength.  In  a  similar  way  it  acts  as  a  tonic 
and  sustaining  agent  in  prolonged  suppurative 
processes  elsewhere  in  the  body,  and  its  appli- 
cation in  surgical  conditions  of  this  nature  is 
therefore  common.  In  the  slight  degrees  of 
surgical  fever  it  is  often  employed  witb  suc- 
cess, and  urethral  fever  may  be  prevented  or 
relieved  by  its  use  in  considerable  doses.  The 
use  of  quinine  as  a  uterine  stimulant  has  al- 
ready been  referred  to ;  though  as  an  abortifa- 
cient  it  is  of  little  or  no  effect,  in  the  condition 
of  uterine  inertia  often  seen  after  labour  has 
begun  a  full  dose  of  it  will  serve  to  strengthen 
the  pains. 

In  rheumatism  quinine  is  sometimes  effective 
in  reducing  hyperpyrexia,  but  a  more  valuable 
application,  as  in  convalescence  generally,  is  in 
the  treatment  of  the  debility  and  exhaustion 
which  are  so  apt  to  follow  rheumatism.  For 
this  purpose  it  is  given  in  small  tonic  doses. 

Besides  these  conditions,  there  are  many  for 
which  quinine  has    been' recommended    and 


used — in  fact,  so  many  that  it  would  probably 
be  easier  to  mention  those  in  which  it  has  not 
been  recommended  than  those  in  which  it  has. 

The  contra-indications  to  the  use  of  quinijie 
are  few  and  have  to  some  extent  already 
been  alluded  to.  Gastro-intestinal  irritation 
and  inflammation,  if  acute,  are  the  chief  of 
them.  Though  they  are  not  necessarily  prohib- 
itory, in  their  presence  the  use  of  cinchona  and 
its  alkaloids  must  be  cautious,  and  if  it  is  not 
well  borne  the  drug  must  be  withheld.  Acute 
inflammation  of  the  genito-urinary  tract  is 
contra-indicative  of  quinine,  for  some  degree  of 
irritation  of  the  urinary  passages  is  a  not  un- 
common effect  of  the  cinchona  preparations. 
An  exception  must  be  made  in  the  case  of 
haematuria  of  undoubted  malarial  origin,  for 
which  the  employment  of  quinine  is  urgently 
demanded.  Inflammation  of  the  middle  ear, 
too,  is  a  contra-indication,  on  account  of  the 
increased  vascularity  of  the  aural  region  that 
results  from  the  use  of  quinine. 

Quinine  may  be  given  as  such,  but  it  is  far 
more  commonly  employed  as  the  sulphate.  In 
the  administration  of  the  sulphate  several 
methods  are  open  to  us.  It  may  be  given  by 
the  mouth  in  powder,  in  pill,  or  in  solution. 
To  its  employment  in  powder  there  is  the  very 
strong  objection  of  its  having  a  very  bitter  and 
lasting  taste.  This  taste,  however,  is  never 
nauseating,  and  there  are  many  who  object  but 
slightly  to  taking  the  drug  in  this  way.  If  it 
is  desired  to  give  the  drug  in  powder,  the  taste 
may  be  disguised  by  encapsulating  it  in  a  choc- 
olate caramel  and,  to  some  degree,  by  its  incor- 
poration with  ordinary  chocolate.  Quinine 
chocolates,  indeed,  are  in  the  market  (the  salt 
contained  is  usually  the  tannate  of  quinine);  and 
though  they  can  scarcely  be  said  to  be  free  from 
a  disagreeable  taste,  some  mitigation  of  it  is  un- 
doubtedly obtained,  and  for  children  in  parties 
ular  they  are  often  serviceable.  If  quinine  or 
its  sulphate  is  given  in  pill,  care  must  be  ob- 
served that  the  pills  are  freshly  made.  This 
precaution  is  less  necessary  if  the  pills  are  un- 
coated,  but  even  then  tlie  old  and  stony  pill 
is  most  difficult  of  absorption.  Doubly  is  the 
precaution  necessary  if  coating  is  employed,  for 
the  coatings  used  are  generally  of  sugar  or  of 
gelatin,  and  unless  fresh  are  most  defiant  of 
solution.  The  same  objection  holds  good  in 
the  case  of  capsules,  which,  however,  if  fresh, 
provide  a  very  convenient  form  of  administra- 
tion. Compressed  tablets  are  employed,  but  if 
they  are  broken  up  in  the  mouth  they  are  of- 
fensive on  account  of  their  taste,  and  unless  so 
broken  up  are  liable  to  be  passed  from  the 
bowels  in  a  condition  almost  as  intact  as  a  sul- 
phonal  tablet  which,  in  the  writer's  experience, 
made  its  gastro-intestinal  journey  and  was  then 
found  to  present  the  name  of  its  maker  stamped 
upon  it  as  legibly  as  when  it  was  made.  The 
administration  of  quinine  or  its  salts  in  wafer 
is  an  excellent  method,  and  decidedly  less  open 
to  objection  than  the  others  I  have  named, 
though  there  are  some  inconveniences  con- 
nected with  it  not  possessed  by  pills.  If  prompt 
absorption  and  rapidity  of  action  are  desired 
the  remedy  must  be  given  in  solution,  and  to 
accomplish  this  thebisulphate  is  employed ;  to 
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render  an  aqueous  solution  of  not  unreasona- 
ble bulk  possible,  there  is  added  to  the  water 
to  be  employed  dilute  sulphuric  acid  or  aro- 
matic sulphuric  acid  in  the  proportion  of  one 
drop  to  each  grain  of  the  drug.  If  quinine 
itself  is  employed  a  solution  may  be  effected  by 
the  use  of  any  mineral  acid. 

If  the  administration  by  the  mouth  is  unde- 
sirable or  impossible,  as  not  infrequently  oc- 
curs in  gastric  inflammation,  the  rectum  may 
be  employed  for  giving  quinine  sulphate.  For 
this  purpose  it  is  customary  to  wash  out  the 
rectum  with  warm  water  and  then  to  inject 
slowly  and  carefully  the  required  amount  of 
quinine  dissolved  in  a  small  amount  of  acidu- 
lated starch  water,  generally  combined  with 
laudanum  for  the  purpose  of  diminishing  local 
irritability.  Expulsion  is  exceedingly  likely 
to  result  in  these  cases,  however,  and,  though 
the  absorption  is  undoubtedly  sufficient  to 
render  the  method  of  practical  value,  yet  the 
intolerance  of  the  rectal  mucosa  is  such  that 
the  practice  can  scarcely  be  long  continued. 
Indeed,  this  is  not  to  be  wondered  at  when  we 
remember  that  the  reaction  of  the  rectal  se- 
cretion is  alkaline  and  that  quinine  and  its 
salts  are  precipitated  by  alkalies.  Quinine 
suppositories  have  been  used  for  the  rectal  ad- 
ministration of  quinine,  but  they  are  of  little 
value,  being  not  even  so  well  borne  as  enema- 
ta.  The  hypodermic  administration  of  qui- 
nine is  rarely  necessary  in  the  cases  ordinarily 
seen  in  temperate  climates,  but  in  regions 
where  the  severer  and  the  malignant  forms  of 
malarial  disease  are  encountered  its  employ- 
ment is  often  necessary,  for  it  is  in  such  cases 
that  promptness  of  action  of  the  drug  is  all- 
important  if  life  is  to  be  preserved.  The  hy- 
podermic injection  of  quinine  is,  unfortunately, 
not  free  from  danger ;  induration  and  abscess 
are  common  sequels,  while  gangrene  and  even 
tetanus  are  not  unknown.  Moreover,  the  injec- 
tions are  invariably  painful.  Why  these  things 
occur  it  is  not  diificult  to  understand  when  it 
is  remembered  that  the  reaction  of  the  tissues 
Is  alkaline,  that  quinine  and  its  salts  are  pre- 
cipitated by  alkalies,  that  quinine  is  an  irri- 
tant to  the  tissues,  and  that  for  the  perfect 
solution  required  of  a  preparation  of  quinine 
for  hypodermic  injection  the  addition  of  an 
acid  is  generally  necessary.  Many  quinine 
salts  have  been  suggested  as  sufficiently  solu- 
ble for  subcutaneous  injection,  and  of  these 
the  hydrochloride,' the  hydrobromide,  and  the 
bisulphate  are  probably  the  best,  though  the 
sulphate  may  itself  be  given  in  an  emergency 
and  has  the  advantage  of  being  more  easily 
obtainable.  Of  these  a  10-per-cent.  aqueous 
solution  of  the  hydrobromide  is  recommended 
by  Gubler.  Perfect  solution  is  obtained  by 
the  employment  of  heat  if  necessary.  The 
bisulphate  of  quinine  is  soluble  in  ten  parts  of 
water,  and  is  therefore  suitable  for  hypodermic 
injection,  though  the  addition  of  a  small  pro- 
portion of  sulphuric  acid  seems  necessary  to 
effect  a  perfect  solution.  The  sulphate  itself 
may  be  used,  and  Dock  recommends  a  solution 
of  10  grains  in  the  fluidrachm.  This  he  pre- 
pares b)f  mixing  the  salt  with  distilled  water 
and  adding  dilute  sulphuric  acid  drop  by  drop 
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until  perfect  solution  is  obtained,  when  water 
is  added  to  the  required  amount.  Tartaric 
acid  in  excess  has  been  strongly  advised  by 
some  writers  to  preserve  the  quinine  in  solution 
when  injected  into  the  alkaline  tissues,  but 
Dock  thinks  the  solution  thus  prepared  far 
more  irritating  than  others.  The  part  selected 
for  the  hypodermic  administration  is  pref- 
erably the  back  or  loins,  and  the  injection 
should  be  made  deep  into  the  tissues.  The  dose 
of  the  drug  when  so  given  is  about  half  that 
suitable  for  administration  by  the  mouth. 

Though  originally  employed  for  the  pur- 
poses now  fulfilled  by  its  alkaloids,  cinchona 
manifestly  suffers  by  comparison  with  them 
for  application  to  the  larger  number  of  condi- 
tions I  have  named.  At  the  present  time, 
therefore,  the  preparations  of  cinchona  bark 
are  employed  rather  because  of  their  bitter 
taste  than  because  of  their  alkaloidal  ingredi- 
ents. As  bitters,  then,  they  are  mainly  useful, 
and  they  are  frequently  combined,  in  tonic 
mixtures,  with  the  mineral  acids  and  with 
iron.  Of  these  preparations  there  are  a  num- 
ber, those  of  the  Br.  Ph.  and  the  Ger.  Ph. 
being  made  from  the  red  bark,  while  the  U.  S. 
Ph.  allows  the  use  of  any  bark  which  fulfils  the 
5-per-cent.  requirement,  save  in  the  prepara- 
tion of  the  compound  tincture,  where  it,  too, 
demands  the  use  of  the  red  bark. 

The  dose  of  extractum  cinchonm  (U.  S.  Ph.), 
extract  of  cinchona,  is  from  5  to  15  grains. 
Extractum  cinchmim  fluidum  (U.  S.  Ph.),  fluid 
extract  of  cinchona,  and  extractum  cinchoncB 
Hguidum  (Br.  Ph.),  liquid  extract  of  cinchona, 
are  similar  in  strength  to  the  solid  extract. 
The  dose  is  from  5  to  10  minims.  Infusum 
cinchoncB  (U.  S.  Ph.),  infusion  of  cinchona,  is 
prepared  with  the  aid  of  1  per  cent,  of  aro- 
matic sulphuric  acid.  It  contains  1  part  of 
cinchona  in  16-6  parts.  The  dose  is  from  1  to 
2  fl.  oz.  Infusum  cinchoncB  acidmn  (Br.  Ph.), 
acid  infusion  of  cinchona,  is  prepared  in  the 
same  way.  It  contains  1  part  of  cinchona  in 
20  parts.  The  dose  is  the  same.  The  dose  of 
tinctura  cinchoncc  (U.  S.  Ph.,  Br.  Ph.),  tinctura 
chincB  (Ger.  Ph.),  tincture  of  cinchona,  is  from  -J 
to  2  fl.  drachms.  Tinctura  cinchonce  eomposita 
(U.  S.  Ph.,  Br.  Ph.),  tinctura  chince  eomposita 
(Ger.  Ph.),  compound  tincture  of  cinchona,  ■ 
Huxham's  tincture,  according  to  the  U.  S.  Ph., 
is  made  from  10  parts  of  red  cinchona,  8  of 
bitter-orange  peel,  2  of  serpentaria,  and  7-^  of 
glycerin  in  100.  The  dose  is  from  1  to  4  fl. 
drachms.  The  British  preparation  is  made 
from  2  oz.  of  red  cihchona  bark,  1  oz.  of  bitter- 
orange  peel,  i  oz.  of  serpentaria  rhizome,  55 
grains  of  saffron,  28  grains  of  cochineal,  and  1 
pint  of  proof  spirit.  The  dose  is  from  ^  to  2 
fl.  drachms.  The  dose  of  decoctum  cinchonce. 
(Br.  Ph.),  decoction  of  cinchona,  is  from  1  to  2 
fl.  oz.  The  dose  of  mistura  ferri  aromaiica 
(Br.  Ph.),  aromatic  mixture  of  iron,  is  from 
1  to  2  fl.  oz.  The  official  alkaloids  are  four 
in  number,  but  besides  the  alkaloids  them- 
selves several  of  their  salts  are  official.  Qui- 
nina  (U.  S.  Ph.),  quinine,  appears  as  a  white 
powder,  amorphous  or  crystalline,  without 
odour  but  having  a  very  bitter  taste.  It  is 
permanent  in  the  air  and  soluble  at  59°  P.  in 
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1,670  parts  of  water  and  in  6  parts  of  alcohol. 
The  dose  is  from  1  to  20  grains,  the  smaller 
doses  being  applicable  for  tonic  effect,  the 
larger  as  antiperiodics.  For  the  latter  pur- 
pose a  dose  as  large  as  60  grains  may  be  re- 
quired in  cases  of  great  severity.  Quinine 
itself  is  seldom  emploTed  in  medicine,  its  salts, 
particularly  the  sulphate,  being  preferred.      ^ 

QuiniruB  sulphas  (U.  S.  Ph.,  Br.  Ph.),  chim- 
num  sidfuricum  (Ger.  Ph.),  quinine  sulphate, 
is  more  used  than  any  of  the  other  salts  of  the 
alkaloid.  It  appears  as  white,  silky,  needle- 
shaped  crystals,  without  odour  but  of  a  very 
bitter  taste.  It  absorbs  moisture  from  damp 
air  and  becomes  coloured  on  exposure  to  light. 
It  is  therefore  to  be  kept  in  a  dark  place  and 
in  tightly  stoppered  bottles.  It  is  soluble  at 
59°  P.  in  740  parts  of  water  and  in  65  parts  of 
alcohol.  It  is  soluble  in  40  parts  of  glycerin 
as  well,  and  may  therefore  be  given  m  this 
menstruum  to  advantage.  The  dose  is  from  1 
to  24  grains,  though  larger  doses  may  occa- 
sionally be  required. 

Quininm  bisulphas  (0.  S.  Ph.),  quinine  bi- 
sulphate,  is  similar  to  the  sulphate  in  appear- 
ance, odour,  and  taste,  but  contains  13  per 
cent,  less  quinine.  It  is  much  more  soluble 
than  the  sulphate,  being  dissolved  at  59°  P.  by 
10  parts  of  water.  Por  this  reason  it  is  fre- 
quently administered  by  hypodermic  injection. 
The  dose  for  internal  administration  is  from  1 
to  24  grains. 

Quinines  hydrdbromas  (U.  S.  Ph.),  quinine 
hydrobromide,  also  strongly  resembles  the 
sulphate.  It  is  soluble  in  54  parts  of  water  at 
59°  P.  It  is  used  occasionally  for  hypodermic 
administration,  the  solution  being  generally 
aided  by  the  application  of  heat,  for  in  boiling 
water  it  is  very  soluble.  The  dose,  when  given 
internally,  is  from  1  to  24  grains. 

Quininm  hydrocMoras  (U.  S.  Ph.,  Br.  Ph.), 
chininum  hydrochloricum  (Ger.  Ph.),  quinine 
hydrochloride,  is  similar  in  appearance  to  the 
salts  already  described  as  well  as  in  its  other 
characteristics.  It  is  soluble  in  34  parts  of 
water  at  59°  P.  The  dose  is  from  1  to  24 
grains. 

Ghinintim  tannicum  (Ger.  Ph.),  quinine  tan- 
nate,  is  of  a  far  less  disagreeable  taste  than  the 
salts  already  mentioned,  but  is  much  less  solu- 
ble and  less  prompt  and  energetic  in  action. 
The  dose  is  rather  larger  than  that  of  the  sul- 
phate ;  accordmg  to  Wood,  the  amount  is  one 
third  greater. 

Quininm  valerianas  (U.  S.  Ph.),  quinine 
valerianate,  appears  as  white,  shining  crystals 
having  a  slight  odour  of  valerianic  acid  and 
a  bitter  taste.  It  is  soluble  in  100  parts  of 
water  at  59°  P.  It  is  generally  employed  in 
cases  of  neurasthenia  and  hysteria,  and  often 
seems  most  effective.  The  dose  is  from  1  to 
2  grains. 

The  dose  of  ferri  et  quininm  citras  (U.  S. 
Ph.,  Br.  Ph.),  citrate  of  iron  and  quinine,  is 
from  5  to  10  grains.  The  American  prepara- 
tion contains  12  per  cent,  of  quinine,  and  the 
British  15  per  cent.  The  chininum  ferro- 
citricum  of  the  Ger.  Ph.  is  a  similar  prepara- 
tion. The  ferri  et  quininm  citras  solubilis  of 
the  U.  S  Ph.,  soluble  citrate  of  iron  and  qui- 


nine, is  of  the  same  composition  as  the  simple 
citrate  with  the  addition  of  a  quantity  of 
ammonia  water  sufficient  to  make  the  product 
more  readily  dissolved. 

Quinidinm  sulphas  (U.  S.  Ph.),  quinidine 
sulphate,  appears  as  white,  silky  needles,  with- 
out odour  but  of  a  very  bitter  taste.  It  is 
soluble  at  59°  P.  in  100  parts  of  water.  Its 
actions  and  uses  are  the  same  as  those  of  qui- 
nine and  its  sulphate,  but  feebler.  The  dose  is 
therefore  one  third  larger  than  that  of  quinine. 

Cincho7iina  (U.  S.  Ph.),  cinchonine,  occurs 
as  white,  shining  needles  or  prisms,  without 
odour,  and  with  little  taste  at  first,  but  a  very 
bitter  after-taste.  It  is  very  insoluble  in  water. 
It  is  seldom  employed  in  medicine,  but  may  be 
given  as  quinine  is.     The  dose  is  rather  larger. 

Ginchoninm  sulphas  (U.  S.  Ph.,  Br.  Ph.), 
cinchonine  sulphate,  resembles  the  quinine 
salts  strongly.  At  59°  P.  it  is  soluble  in  66  parts 
of  water.  Its  uses  are  those  of  the  quinine 
salts,  but  it  is  less  efficient.  The  dose  is  about 
one  third  greater  than  that  of  quinine  sul- 
phate. 

Cinchonidinm  sulphas  (U.  S.  Ph.,  Br.  Ph.), 
oinchonidine  sulphate,  has  characteristics  simi- 
lar to  those  of  the  salt  last  mentioned,  and  its 
uses  and  doses  are  the  same.  At  59°  P.  it  is  sol- 
uble in  70  parts  of  water. 

Vinum  quininm  (Br.  Ph.),  wine  of  quinine, 
contains  1  grain  of  quinine  sulphate  in  a  fl.  oz. 
The  dose  is  from  ^  to  1  fl.  oz. 

Tinctura  quininm  (Br.  Ph.),  tincture  of  qui- 
nine, contains  1  grain  of  quinine  hydrochloride 
in  a  fl.  drachm.  The  dose  is  from  -J  to  2  fl. 
drachms. 

Tinctura  quininm  ammoniata  (Br.  Ph.),  am- 
moniated  tincture  of  quinine,  contains  1  grain 
of  quinine  sulphate  in  a  fl.  drachm.  The  dose 
is  from  I  to  2  fl.  drachms. 

Tinctura  antiperiodica,  antiperiodic  tinc- 
ture, Warburg's  tincture,  contains  about  10 
grains  of  quinine  sulphate  in  1  fi.  oz.  For  the 
method  of  its  administration  see  Antiperi- 
odics. 

Besides  the  official  preparations  of  quinine, 
a  large  number  of  its  salts  have  from  time  to 
time  been  recommended  as  possessed  of  par- 
ticular advantages.  These  advantages,  how- 
ever, are  not  strikingly  evident.  The  U.  S. 
Dispensatory  mentions  as  examples  of  these 
salts  the  phosphate,  citrate,  acetate,  lactate, 
camphorate,  ferrocyanate,  tannate,  arsenite, 
antiraonate.  urate,  hypophosphite,  chlorate, 
hydrochloride  with  urea,  citrothymate,  sulpho- 
vinate,  salicylate,  sulphosalicylate,  and  raeeo- 
nate.    (Cf.  Quinine.) — Henry  A.  Griffin. 

CINERARIA.— Several  species  of  this  ge- 
nus of  composite  plants  have  had  medicinal 
virtues  ascribed  to  them.  Cineraria  mariti- 
ma,  or  ragwort,  was  formerly  used  as  a  remedy 
for  ammorrhcea  and  hysteria.  Dr.  Cerna  speaks 
of  it  as  being  reputed  to  act  beneficially  in 
cases  of  cataract,  2  minims  of  the  juice  of  the 
fresh  leaves  being  dropped  into  the  eye  three 
times  a  day.  The  leaves  of  Cineraria  sibirioa 
are  esteemed  aphrodisiac  in  Switzerland. 

CINNABAR.— Red  mercury  sulphide  (see 
under  Mercury). 
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CINNAMON,  the  cinnamomum  of  the  phar- 
macopoeias, is  the  bark  of  several  species  of 
Cinnamomum.  The  U.  S.  Ph.  recognises  three 
varieties  of  cinnamon :  cassia  cinnamon,  cin- 
namomum cassia,  the  bark  of  the  shoots  of  one 
or  more  undetermined  species  of  cinnamomum 
that  grow  in  China,  whence  it  is  known  as 
Chinese  cinnamon,  fonnd  in  commerce  in  yel- 
lowish-brown rough  quills,  of  varying  length, 
which  have  a  fragrant  odour  and  a  sweet,  aro- 
matic taste ;  Saigon  cinnamon,  cinnamomum 
gaigonicum,  which  is  the  bark  of  an  undeter- 
mined Chinese  species,  and  is  supplied  in  quills 
about  six  inches  long ;  and  Ceylon  cinnamon, 
cinnamomum  zeylatiicum,  which  is  the  inner 
bark  of  the  shoots  of  a  ti-ee  of  the  same  name 
belonging  to  the  natural  order  Laurinece,  and 
occurs  in  long,  closely  rolled  quills,  composed 
of  eight  or  more  layers  of  yellowish-brown 
bark,  of  about  the  thickness  of  coarse  paper, 
that  has  a  smooth  outer  surface.  The  Br.  Ph. 
and  the  Pr.  Cod.  recognise  only  Ceylon  cinna- 
mon, and  the  Ger.  Ph.  only  the  cassia  cinnamon. 

Cinnamon  bark  contains  sugar,  mannite,  mu- 
cilage, and  from  I  to  IJ  per  cent,  of  volatile 
oil.  The  latter  contains  from  75  to  90  per  cent, 
of  cinnamic  aldehyde,  CoHsO,  and  from  6  to  8 
per  cent,  of  eugenol,  CioHijOj,  and  cinnamyl 
acetate.  The  cinnamic  aldehyde  oxidizes  to 
cinnamic  acid,  CbUbOi.  The  oil  obtained  from 
the  root,  the  bark,  and  the  leaves  differs ;  cam- 
phor is  most  prominent  in  the  root  oil,  cinna- 
mic aldehyde  in  the  bark  oil,  and  eugenol  in 
the  oil  from  the  leaves.  In  cinnamon-root  oil 
the  cinnamic  aldehyde  is  replaced  by  benzoic 
aldehyde,  and  safrol  and  terpenes  are  present. 

Oil  of  cinnamon,  oleum  cinnamomi,  of  the 
U.  S.  Ph.,  is  a  volatile,  yellowish,  or  brownish 
liquid,  distilled  from  cassia  cinnamon,  and 
hence  known  also  as  oil  of  cassia ;  that  of  the 
Br.  Ph.  and  the  Fr.  Cod.  is  the  oil  of  Ceylon 
cinnamon.  These  oils  resemble  each  other 
very  closely  in  all  their  properties,  except  that 
the  cassia  oil  has  a  browner  colour,  its  specific 
gravity  is  greater,  its  odour  is  less  delicate,  and 
its  taste  is  less  sweet.  It  is  sometimes  adul- 
terated with  oil  of  cloves  or  with  oil  of  cinna- 
mon leaves.  This  may  be  detected  by  heating 
or  by  testing  with  ferric  chloride.  The  dose  of 
the  oil  is  from  1  to  3  drops. 

[Cinnamon  water,  the  agua  cinnamomi  of 
the  pharmaeopceias,  is  employed  mainly  to 
mask  the  flavour  of  disagreeable  drugs.  Tinc- 
ture of  cinnamon,  tinctura  cinnamomi,  may  be 
given  in  doses  of  from  -j-  to  2  fl.  drachms.  The 
spiritus  cinnamomi  of  the  U.  S.  Ph.  is  a  10- 
per-cent.  solution  of  oil  of  cinnamon  in  alco- 
hol.    The  dose  is  from  10  to  30  drops. 

The  pidvis  cinnamomi  compositus  of  the  Br. 
Ph.  consists  of  equal  parts  of  cinnamon,  carda- 
mom, and  ginger.  The  dose  is  from  3  to  10 
grains.  The  analogous  pulvis  aromaticus  of 
the  U.  S.  Ph.  is  a  mixture  of  35  parts  each  of 
Ceylon  cinnamon  and  ginger  and  15  each  of 
cardamom  and  nutmeg;  a  fluid  extract  made 
from  it  by  percolation  and  evaporation  is  known 
as  extractum  aromaticum  fluidum.'] 

Cinnamon  is  an  aromatic  and  stimulant. 
Chamberland  (Ann.  de  I'Inst.  Past.,  i,  p.  153) 
stated  that  no  pathogenic  micro-organism  could 


resist  the  germicidal  action  of  essence  of  cin- 
namon for  more  than  a  few  hours.  Lucas- 
Championniere  (Jour,  de  med,  et  de  chir.  prat., 
1893)  and  J.  Chalmers  Da  Costa  and  D.  Braden 
Kyle  (Therap.  G-az.,  1894,  p.  332)  recommend 
the  use  of  cinnamon  oil  as  a  dressing  for 
wounds.  The  Ceylon  oil  causes  very  little  ir- 
ritation, and  retinol  added  to  ordinary  cinna- 
mon oil  prevents  that  from  irritating.  It  is  a 
good  antiseptic  in  suppurative  conditions  of 
the  mucous  membranes  of  the  nose,  larynx, 
and  ear. 

Landerer  (Therap.  Monat.,  Feb.,  1894)  rec- 
ommends a  solution  of  1  part  of  cinnamic  acid 
in  from  10  to  20  parts  of  glycerin  as  an  injec- 
tion in  tuberculosis  of  joint  cavities,  into  the 
fungous  mass,  or  the  joint,  or  into  the  gluteal 
muscles.  He  also  recommends  the  injection  of 
this  acid  or  its  salts  in  pulmonary  and  intesti- 
nal tuberculosis.  Leucocytosis  begins  in  from 
an  hour  and  a  half  to  two  hours  after  the  injec- 
tion, which  is  preferably  thrown  into  a  vein, 
and  reaches  the  maximum  in  eight  hours ;  the 
leucocytes  are  increased,  and  there  is  no  de- 
crease in  the  red  corpuscles  or  the  hEepioglobin. 

Internally,  cinnamon  is  a  carminative  in  di- 
arrhoea and  colic  and  a  haemostatic  in  uterine 
or  vesical  hmmorrhage.  Some  of  its  prepara- 
tions are  useful  as  stomachics  in  indigestion  or 
flatulence.  Surgeon  S.  T.  Avetoom  (Brit. 
Med.  Jour.,  1895,  vol.  i,  p.  530)  recommends 
1  drachm  of  finely  powdered  Ceylon  cinnamon 
bark  made  into  a  ball  with  water,  or  taken  in 
a  powder  wafer,  morning  and  evening,  as  supe- 
rior to  ipecac  in  the  treatment  of  acute  dysen- 
tery. It  causes,  he  says,  neither  nausea  nor 
vomiting.  He  states  that  he  obtained  the  idea 
from  a  Persian  medical  work. 

[Mr.  Charles  Graham  Grant  (Brit.  Med. 
Jour.,  March  16,  1895)  has  employed  oil  of  cin- 
namon, 2  drops  three  times  a  day,  in  influenza, 
with  much  apparent  relief  from  the  pain  and 
prostration  of  the  disease.  Mr.  H.  A.  Stonham 
has  observed  the  same  relief.  Mr.  James  Mac- 
Munn  (Brit.  Med.  Jour.,  Apr.  6,  1895)  reports 
the  successful  treatment  of  a  ease  of  fmtor  of 
the  urine  by  the  internal  administration  of  the 
oil.] — Samuel  T.  Armstrong. 

CINNAMYL  -  EUGENOL.  —  See  under 
Cloves. 

CISSAMPELOS.— See  Paeeira. 

CITBIC  ACID,  CeHaO,,  occurs  in  colour- 
less crystals  obtained  from  the  fruit  of  several 
members  of  the  genus  Citrus,  but  more  espe- 
cially from  the  lemon,  the  lime,  and  the  sour 
orange.  It  is  freely  soluble  in  water  and  in 
alcohol.  It  is  more  commonly  used  in  the 
shape  of  lemon-juice  or  lime-juice,  the  crystal- 
lized acid  being  employed  for  the  making  of 
various  pharmaceutical  products  and  in  the 
arts.  Combined  with  the  alkaline  bases  or 
with  the  majority  of  the  metals,  it  forms  salts 
which  are,  as  a  rule,  freely  soluble  and  easily 
absorbed.  With  the  alkaline  bases  of  carbon- 
ates it  readily  combines,  with  the  evolution  of 
carbonic  acid,  forming  salts  which  are  laxa- 
tive, diuretic  (increasing  the  amount  of  the 
water  in  the  urine  rather  than  its  solid  con- 
stituents), and  diaphoretic.    During  the  process 
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of  absorption  of  these  salts,  the  citrates,  they 
are  broken  up  and  the  carbonates  of  their  bases 
formed,  thus  increasing  the  alkalinity  of  the 
urine  and  blood.  For  this  purpose,  however, 
they  are  not  so  efBcient  as  the  carbonates,  ex- 
cept in  cases  in  which  the  amount  of  acidity  to 
be  overcome  is  not  great  and  those  in  which  a 
laxative  effect-  is  an  advantage.  Externally, 
the  acid  is  slightly  irritant  and  caustic,  but 
not  sufficiently  so  to  render  it  available  for 
practical  purposes.  In  all  gangrenous  and 
aphthous  afections  of  the  mouth  and  throat 
lemon-juioe,  freely  diluted,  forms  an  agreeable 
gargle  or  wash,  and  similar  solutions  may  re- 
lieve pruritus,  although  there  is  no  certainty 
of  their  acting  thus.  The  juice  from  a  cut 
lemon  or  lime,  squeezed  into  the  uterus,  is  of- 
ten effectual  in  arresting  post-partum  hcemor- 
rhage.  Internally,  large  doses,  either  of  the 
acid  itself  or  of  the  juice  of  fruits  containing 
it,  act  as  irritants  of  the  alimentary  canal, 
causing  colic,  diarrhcea,  and  other  disturbances 
of  digestion.  Like  all  acids,  if  given  before 
eating,  it  decreases  the  acid  secretions  of  the 
stomach,  but  is  inferior  for  this  purpose  to  the 
mineral  acids.  Free  uric  acid  in  the  urine  in- 
creases under  its  use,  and  uric-acid  calculi  may 
be  formed,  a  point  to  be  noted  when  it  is  to  be 
used  as  a  diuretic  or  drink  in  conditions  in 
which  there  is  an  excess  of  that  body  present. 
In  such  cases  the  addition  of  a  few  grains  of 
potassium  carbonate  will  counteract  that  tend- 
ency. At  one  time  it  was  highly  recom- 
mended in  the  treatment  of  acute  rheumatism, 
but  experience  has  shown  its  inferiority  to 
many  other  remedies  for  that  purpose.  Menor- 
rhagia is  sometimes  restrained  by  sucking  a 
lemon  or  lime,  and  for  all  other  forms  of 
hsemorrhage  it  may  be  used  if  nothing  else  is 
attainable.  Mild  cases  of  jaundice,  especially 
of  that  type  which  often  prevails  as  an  epi- 
demic in  warm  climates,  need  little  treatment 
beyond  the  free  use  of  lemonade  or  limeade. 
In  all  oases  in  which  there  is  to  be  a  continued 
use  of  these  last-named  beverages  as  little  su- 
gar as  possible  is  to  be  added,  as  it  is  apt  to 
disorder  the  digestion,  and  whenever  the  free 
acid  or  lemon-juice  or  lime-juice  is  employed 
the  mouth  must  be  rinsed  out  after  its  use 
with  a  weak  alkaline  solution,  to  prevent  its 
attacking  the  teeth.  In  malarial  regions  a 
teaspoonlul  of  lemon-juice  with  a  little  com- 
mon salt  or  an  equal  quantity  of  strong  cof- 
fee is  regarded  as  being  useful  in  preventing 
the  occurrence  of  intermittent  fever.  Scurvy, 
which  in  the  past  was  of  almost  universal  oc- 
currence on  long  sea  voyages,  has  been  entirely 
done  away  with  by  the  use  of  gill  doses  of  lime- 
juice  every  day,  lemon- juice  being  slightly  less 
effective.  The  scorbutic  condition  which  is 
sometimes  seen  in  infants  is  also  relieved  by  the 
free  use  of  lemonade,  the  exciting  causes  in 
the  shape  of  improper  or  insufficient  food  be- 
ing corrected.  The  use  of  these  juices  has 
been  suggested  to  sterilize  suspected  drinking 
water  in  epidemics  of  Asiatic  cholera,  but, 
while  more  or  less  efficient,  they  are  probably 
not  so  efficacious  as  sulphuric  acid.  A  tea- 
spoonful  of  lemon-juice  added  to  castor  oil  or 
cod-liver  oil  is  in  some  cases  an  effectual  means 


of  disguising  their  unpleasant  odour  and  taste. 
Quinine  and  other  bitter  drugs  may  be  given 
in  lemonade  made  to  effervesce  by  the  addi- 
tion of  a  few  grains  of  an  alkaline  carbonate. 
Equal  parts  of  lemon-juice  and  glycerin  are 
often  used  to  relieve  the  irritation  caused  by 
sunburn.  [A  teaspoonf ul  of  a  5-  or  10-per-eent. 
solution  of  citric  acid,  added  to  a  glass  of 
water,  has  been  recommended  as  a  gargle  in 
diphtheria,  on  the  germ  of  which  disease  the 
acid  is  said  to  exert  a  very  destructive  action. 
Slices  of  lemon  taken  into  the  mouth  have  been 
used  in  the  case  of  children.] 

The  citrate  of  any  alkaline  base  may  be  pre- 
pared extemporaneously  by  the  addition  of  the 
carbonate  to  lemonade  or  limeade,  and  is  most 
easily  and  pleasantly  taken  during  the  effer- 
vescence which  occurs.  Used  in  this  manner, 
the  carbonates  of  potassium  must  be  finely 
powdered,  as  they  dissolve  sloWly  when  in  their 
crystalline  form.  (Cf.  Effeevescing  Prepaea- 
TIONS.)  Lemon-juice  has  been  used  to  prevent 
or  reduce  corpluence,  but  when  it  does  so  it  is 
at  the  expense  of  the  digestion.  A  few  drops 
squeezed  on  either  raw  or  cooked  meats  render 
them  more  palatable  and  more  easily  digested 
by  invalids  or  those  with  a  feeble  appetite. 

A  solution  of  40  grains  of  the  acid  in  1  oz. 
of  water  is  of  about  the  same  strength  as  lemon- 
juioe,  but  becomes  mouldy  and  soon  decom- 
poses. The  syrupus  aaidi  citrici  (U.  S.  Ph.)  is 
used  as  a  vehicle  to  form  effervescing  solutions 
with  the  various  alkaline  carbonates  and,  mixed 
with  water,  as  a  beverage. 

Russell  H.  Nevins. 

CITRINE  OINTMENT.  —  See  under 
Mekoury. 

CITRTJLLUS      COLOCYNTHIS.  —  See 

COLOCYNTH. 

CLAVETHYIi. — A  solution  of  1  part  of 
salicylic  acid  and  3  parts  of  Venice  turpentine 
in  50  parts  of  collodion,  used  as  an  application 
for  softening  corns. 

CLIMATIC  TREATMENT.— The  sub- 
ject of  climate  is  so  broad,  being  now  made  to 
include  so  large  a  variety  of  atmospheric  con- 
ditions, made  variously  applicable  to  a  wide 
range  of  diseases  and  localities,  that  one  needs 
to  carefully  limit  his  field  if  be  is  not.  as  in  the 
present  case,  permitted  to  go  over  the  whole 
ground.  This  I  do  the  more  willingly  because 
I  believe  there  is  a  too  prevalent  tendency  to 
vaguely  scatter,  to  go  back  to  individual  sen- 
sations as  proof,  or  to  unreasonably  "  boom," 
so  to  speak,  given  localities.  At  the  recent 
Congress  of  Medico-Climatology  Auxiliary  of 
the  World's  Fair  reports  were  presented  from 
widely  separated  districts — high,  low,  inland, 
and  seaboard,  both  within  and  without  the 
boundaries  of  the  United  States — which  were  so 
fulsome  in  praise  of  each  special  locality  report- 
ed on  that  the  listener,  without  a  settled  basis  of 
judgment  as  to  preferable  climatic  attributes, 
naturally  comes  to  the  conclusion  that  nothing 
is  left  to  be  desired.  This  is  absurd,  and  leads 
to  confusion.  It  is  also  questionable  if  going 
into  the  minutise  of  weather  statistics  (such  as 
the  daily  range  of  temperature,  the  hottest  and 
coldest  day  in  a  given  month  or  year,  etc.)  ol 
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given  localities  is  the  proper  thing  to  do. 
Time  is  consumed  and  the  mind  becomes  be- 
wildered in  a  maze  of  unessential  particulars 
which  are  apt  to  lead  away  from  the  consensus 
of  knowledge  needed.  But  there  may  be  a  few 
who  wish  to  have  each  particular  point  studied 
out  for  them  on  such  a  detailed  basis,  and  for 
such  Dr.  Huntington  Richards,  in  the  Refer- 
ence Handbook  of  the  Iledical  Sciences,  has 
well  performed  the  laborious  task.  An  excel- 
lent historical  and  geographical  study  of  the 
climates  of  that  part  of  the  world  inhabited  by 
English-speaking  people  may  be  found  in  a 
late  work*  by  Dr.  Williams,  of  London,  than 
whom  there  is  no  more  celebrated  writer  on  the 
therapeutics  of  climate  in  lung  diseases.  For 
the  comparisons  of  the  various  climate?  of  the 
United  States,  so  far  as  they  may  be  made  from 
the  most  valuable  of  all  weather  statistics — the 
annual  and  seasonal  averages — the  reader  is 
Inferred  to  the  author's  Climates  of  the  United 
States  in  Colours.\  The  graphic  display  of  so 
many  signal- service  observations — some  eight 
million — representing  all  the  weather  stations 
in  the  United  States,  is  deemed  a  most  effective 
way  to  impress  the  mind  with  the  climatic  con- 
trasts afforded  within  our  own  boundaries,  and 
the  accompanying  tables  are  the  authority  for 
many  of  the  conclusions  reached  in  this  article. 

As  to  the  scope  and  purpose  of  this  present 
study,  the  treatment  of  kidney  and  kindred 
complaints  by  thermal  baths  and  mineral  wa- 
ters must,  for  obvious  reasons,  be  delegated  to 
the  one  who  writes  on  Mineral  Waters.  Dr. 
C.  W.  Purdyl  has  made  a  study  of  the  relations 
of  climate  to  Bright's  disease  in  the  United 
States.  Taking  the  census  of  1880  as  a  basis, 
he  finds  that  the  recorded  deaths  from  Bright's 
disease  are  greatest  in  the  Middle  and  Jfew 
England  States  and  the  smallest  in  the  South 
Atlantic  and  Gulf  States.  He  summarizes  the 
results  obtained  from  a  careful  statistical  study 
as  follows : 

1.  That  the  chief  features  of  the  climate  in 
the  United  States  which  most  strongly  tend  to 
increase  the  death-rate  from  Bright's  disease 
are  cold,  moisture,  and  changeability  of  tem- 
perature. 

8.  That  the  elements  of  climate  which  tend 
in  the  greatest  degree  to  decrease  the  death- 
rate  from  Bright's  disease  are  warmth,  dryness, 
and  equability. 

3.  That  cold  most  decidedly  increases  the 
mortality  from  Bright's  disease  when  associ- 
ated with  moisture,  a  comparatively  low  tem- 
perature being  well  borne  if  the  atmosphere 
is  a  dry  one. 

4.  That  a  comparatively  high  degree  of  hu- 
midity of  the  atmosphere  does  not  strikingly 


*  On  The  Treatment  of  Lang  Disease  by  Climate, 
heme  the  Lumleian  Lectures  for  1893.  Bv  Charles 
Theodore,  Wilhams,  M.  D.,  etc.  MacmiUan  &  Co.,  Lon- 
don and  New  York.  The  author's  Bocky  Mountain 
Health  Resorts  (Houghton,  Mifflin  &  Co.,  Boston)  is 
also  referred  to  for  a  description  of  the  interior 
health  stations  of  our  own  country 

t  The  W.  T.  Keener  Co.,  95  Washington  Street,  Chi- 
cago or  The  Denver  Surgical  Instrument  Co.,  1405 
Stout  Street,  Denver,  Col. 

*  ^^iSH!'*  -Annual  of  the  Universal  Medical  Sci- 
ences, 1891. 


increase  the  mortality  from  Bright's  disease  if 
accompanied  by  warmth  and  equability. 

5.  That  the  most  unfavourable  residence 
localities  for  patients  affected  with  Bright's 
disease  in  the  United  States  are  comprised 
within  the  Atlantic  Coast  region  and  the  north- 
eastern hills,  which  include  the  States  of  New 
Jersey,  New  York,  Connecticut,  Massachusetts, 
New  Hampshire,  and  Vermont. 

6.  That  the  most  favourable  residence  local- 
ities are  chiefly  comprised  within  the  Southern 
interior,  and  especially  include  the  States  of 
Tennessee,  Georgia,  North  Carolina,  Arkansas, 
and  Texas. 

Other  special  diseases,  also  the  influence  of 
climate  upon  the  nervous  system,  upon  age, 
sex,  and  occupation,  etc.,  must  necessarily,  for 
lack  of  space,  only  be  considered  here  incident- 
ally or  by  association,  and  I  shall  devote  myself 
more  particularly  to  that  class  of  diseases  with 
which  climate  has  both  the  greatest  causative  as 
well  as  curative  effect — namely,  chronic  pulmo- 
nary diseases.  However  interesting  the  history 
and  aetiology  of  such  diseases  are,  we  must  still 
further  abridge  our  present  work  to  a  study  of 
the  rationale  of  the  most  favourable  effect  of 
climate  upon  lung  diseases,  taking  pulmonary 
consumption  as  both  the  most  important  in  a 
statistical  sense  and  the  most  decidedly  influ- 
enced in  a  climatic  way.  This  study  of  the 
air  with  regard  to  the  production  and  cure  of 
the  human  air  organ's  diseases  ushers  us  im- 
mediately into  a  controversy  which  has  more 
than  any  other  occupied  the  attention  of  cli- 
matologists  for  the  past  thirty  years.  It  is 
the  question  of  air  pressure  and  the  suscepti- 
bility—or adaptability— of  the  human  organ- 
ism to  it  under  varying  states  of  health  and 
disease.  Without  seeming  to  controvert  the 
great  general  argument — that  of  '■'■purity  of 
atmosphere,"  always  used  by  those  who  do  not 
admit  the  importance  of  this  air-pressure  ques- 
tion (for  that  argument  is  a  side  issue  and  needs 
no  controversion)— the  question  of  altitude  or 
sea-level  pressure  can  not  be  ignored  in  the  cli- 
matic prescription  we  are  required  to  inscribe. 
In  many  parts  of  our  country  the  medical  mind 
is  so  much  at  variance  as  to  questions  of  fact, 
and  experience  that  conviction  through  a  logic- 
al presentation  of  both  fact  and  experience, 
seems  to  be  what  is  most  of  all  needed.  Let 
this  be  a  sufficient  excuse  for  any  argumentative : 
tone  in  the  following  presentation,  and  let  us, 
ignore  any  given  locality  and  consider  the  chief 
attributes — those  variously  considered  as  most 
effective  in  the  production  of  what  is  called 
climate. 

These  are :  1.  Elevation  above  the  sea  (rare-- 
faction).  2.  Dryness  of  the  air,  both  absolute 
and  relative.  3.  Temperature  otth.&sAr:,^'het'h-. 
er  cold,  cool,  or  warm.  4.  Sunshine — its  pre-, 
ponderanoe  or  average  daily  duration  at  a  given, 
place— which  introduces  the  important  ques- 
tions of  cloudiness  and  the  diathermancy  of  the 
air.  5.  TAe  wiwds,  which  introduces  many  cor- 
related causes,  such  as  the  seasonal  changes,  the. 
configuration  of  the  earth's  surface  at  a  given, 
place,  the  ocean  tide,  storm,  winds  daily,  or  peri-, 
odical  currents  of  mountain  or  sea  air,  etc.  6. 
The  character  of  the  soil—ot  greatJmportance^ 
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with  reference  to  the  proportion  of  forests  to 
dry  land,  the  contiguity  to  the  sea  or  large  bod- 
ies of  water,  and  the  general  configuration  of 
the  earth's  surface.  7.  The  variability  or  equa- 
hility  of  the  air  temperature,  which  have  here- 
tofore been  made  too  much  of,  as  they  are 
largely,  like  some  other  attributes,  relative— 
the  former  to  altitude  and  the  latter  to  the  sea. 
8.  The  electric  condition  of  the  atmosphere, 
which  is  also  decidedly  relative  to  mountain 
and  sea  air  currents,  but  which  is  none  the  less 
important  as  affording  desirable  stimulation. 

In  choosing  from  such  attributes  the  most 
desirable  combination  for  the  arrest  of  lung 
disease,  the  writer  feels  called  upon  to  explain 
why  he  does  not  place  altitude,  the  most  im- 
portant of  all,  at  the  head  of  the  list.     It  is — 

(1)  Because  altitude  shows  its  effect  upon 
each  important  attribute,  and  thus  in  a  fair 
analysis  gets  a  reasonable  allowance  of  praise  ; 
and 

(3)  Because  the  place  of  altitude  is  needed 
for  the  special  consideration  of  air  rarefaction 
as  a  potent  force  in  respiratory  diseases  hardly 
second  by  itself  to  any  other  attribute,  yet  at 
least  entitled,  in  the  minds  of  the  majority  of 
physicians,  to  hold  the  third  place  in  the  fol- 
lowing classification.  In  formulating  this  list 
of  preferable  attributes  of  climate  the  writer 
will  take  the  liberty  of  drawing  largely  upon  his 
own  argument,*  formulated  for  the  Ninth  In- 
ternational Medical  Congress  (1887)  and  based 
upon  principles  and  conclusions  presented  to 
the  previous  International  Medical  Congress 
(1876),  which  have  been  both  generously  and 
favourably  received  by  the  medical  profession. 

I.  Why  Dryness  is  Preferable  to  Moisture 
and  is  placed  First. — We  should  have  a  line  of 
demarkation  between  these  two  opposing  quali- 
ties of  the  atmosphere  —  a  subdivision  that 
would  be  fair  and  acceptable  to  all,  so  that 
there  could  be  no  confusion  in  the  use  of  the 
terms  dryness  and  moisture.  It  seems  to  the 
writer  that  the  average  of  the  combined  hygro- 
metric  conditions  of  the  atmosphere  for  the 
whole  inhabited  portion  of  the  country  is  a  fair 
division  line  between  these  two  opposite  con- 
ditions, and  we  will  accept  this  as  the  line  of 
definition.  Of  course,  temperature  must  be  ac- 
counted for,  as  the  capacity  of  the  air  to  hold 
moisture  varies  so  greatly,  according  to  this 
record  the  variation  being  from  about  -J  a  grain 
to  the  cubic  foot  at  zero  to  nearly  30  grains  at 
100°  P.  when  the  air  is  saturated.  This  was 
the  foundation  of  the  writer's  "rule  for  de- 
termination of  moisture  and  dryness."  f  This 
rule  was  based  upon  the  calculation  of  a  table 
representing  the  average  of  the  combined  hu- 
midities of  the  air  (cloudiness,  absolute  and 
relative  humidity)  for  the  whole  United  States 
and  for  every  degree  of  temperature.  The  av- 
erages of  these  three  evidences  of  humidity 
were  found  to  be  44"5  per  cent,  representing 
the  time  the  sky  was  clouded,  67  per  cent,  for 
relative  humidity,  and  consequently  67  per 
cent,    of    saturation    for    absolute    humidity 

*  The  Preferable  Climate  for  Consuwption. 

t  Moisture  and  Dryness.  Report  made  to  the  Amer- 
ican Climatological  Association,  1884.  Band,  McNaliy 
&  Co.,  Chicago. 


These  means  were  accepted  by  the  late  chief 
Signal  Service  officer.  General  Hazen,  to  be  as 
nearly  correct  as  could  be  determined.  A  rat- 
ing table  of  means  of  these  three  attributes 
having  been  constructed  for  every  degree  of 
temperature  (see  table  on  map  for  spring  in 
Climates  of  the  United  States,  previously  re- 
ferred to),  the  following  rule  was  formulated: 

"  First  find  for  the  given  time  and  place  the 
per  cent,  of  relative  humidity  and  cloudiness 
and  the  absolute  humidity  in  tenths  of  a  grain 
of  vapour  to  the  cubic  foot  of  air.  Then  com- 
pute the  difference  between  one  third  of  these 
three  and  the  standard  number  (the  mean) 
given  opposite  the  proper  temperature  in  the 
rating  table,  and  the  result,  plus  or  minus,  will  , 
show  the  relation  of  the  given  climate  to  the 
average  for  the  United  States.  An  excess  of 
sis  locates  a  place  in  moderate  moisture,  and 
over  six  in  extreme  moisture,  while  a  deficiency 
of  six  belongs  to  moderate  dryness,  and  of  more 
than  six  to  extreme  dryness."  The  graphic  il- 
lustration of  this  rule  on  coloured  maps  com- 
pared with  mortality  statistics  shows  that  the 
arrest  of  phthisis  is  far  more  surely  to  be  ac- 
complished as  you  go  toward  the  extreme  of 
dryness  from  the  mean  than  as  you  go  in  the 
opposite  direction  from  the  mean  toward  the 
extreme  of  moisture.  Indeed,  it  is  the  very 
moist  climates  which  furnish  most  of  the  cases 
to  be  arrested  in  the  very  dry  sections. 

In  the  writer's  opinion,  the  chief  argument 
in  favour  of  atmospheric  dryness  is  based  upon 
the  increased  transpiration  of  aqueous  vapour 
from  the  lungs  in  a  degree  according  to  the 
dryness  of  the  air  breathed.  The  germs  of  dis- 
ease need  warmth  and  moisture  in  which  to 
live  and  flourish — a  climate  tempered  and  con- 
stituted according  to  the  requirements  of  their 
peculiar  existence.  It  is  reasonable  to  infer 
that  the  preference  shown  by  tubercle  bacilli 
for  a  locus  habitandi  in  pulmonary  tissue  is  in 
no  small  degree  governed  by  the  catarrhal  or 
other  products  of  inflammatory  change  which 
clog  or  close  the  alveoli  and  connecting  bron- 
chioles. "Well,  then,  if  these  secretions  or  mor- 
bid products  could  be  removed  and  at  the  same 
time  the  bacilli  which  inhabit  them  thrown  off, 
the  result  would  certainly  be  salutary.  'These 
could  be  so  expelled  if  they  could  be  reached 
by  the  inhaled  air,  and  this  in  turn  had  the 
requisite  absorbent  power.  This  absorbent 
power  is  just  what  the  inhaled  air  possesses 
through  its  quality  of  dryness  and  in  propor- 
tion thereto.  Absorption  takes  place  through 
the  difference  in  percentage  of  saturation  (rela- 
tive humidity)  between  the  inspired  and  ex- 
pired air,  and  also  much  more  through  the 
difference  in  quantity  (absolute  humidity)  be- 
tween the  moisture  inhaled  and  that  expelled. 
This  especially  takes  place  if  cold  air  is  in- 
haled, which  is  then  raised  to  the  temperature 
of  the  body  and  has  greater  power  for  holding 
moisture.  Valentine,  Sanctorius,  Lavoisier, 
Seguin,  Dalton,  and  others  have  investigated 
the  subject  of  transpiration,  but  not  to  differ- 
entiate between  persons  at  different  altitudes 
and  temperatures.  In  his  analysis  of  humidity 
statistics  (Moisture  and  Dryness)  the  writer 
made  an  attempt  to  compute  this  difference  in 
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transpiration.  He  took  Draper's  statement  as 
the  basis  of  his  calculations — namely,  that  the 
dew  point  of  the  expired  breath  is  94°  P.  How- 
ever, candour  compels  expression  of  the  sus- 
picion, chiefly  based  upon  the  increased  thirst 
and  augmented  respiratory  activity  in  those 
who  live  in  elevated  and  very  dry  sections,  that 
the  dew  point  given  may  be  too  high  for  such 
dry  regions.  This  is  less  than  Dalton's  esti- 
mate, who  says  the  expired  air  is  in  a  state  of 
saturation.  So  it  was  concluded  that  the  ex- 
pired breath  was  94°  F.  Three  kinds  of  esti- 
mates were  made  by  way  of  comparison  : 

1.  Difference  in  vapour  transpiration  be- 
tween a  warm  moist  (Jacksonville,  Pla.)  and  a 
warm  dry  climate  (Yuma,  Ariz.)  of  about  the 
same  elevation.  These  two  signal  stations  were 
chosen,  and  for  the  autumn  of  1883,  because 
their  temperatures  were  the  same — i.  e.,  71'3°. 
An  ordinary -sized  man  was  assumed  to 
breathe  eighteen  times  in  a  minute  (Quintelet) 
and  to  expire  when  at  rest  20  cubic  inches  at 
each  breath  (Hutchison,  Flint,  Jr.,  and  others), 
and  that  the  loss  of  breathing — i.  e.,  the  used-up 
atmosphere — from  tV  to  jV  in  volume  (Davy 
and  Currier)  is  made  up  by  the  expansion  of 
the  air  in  the  lungs  through  its  being  raised 
from  71'3°  to  the  heat  of  the  body.  The  fol- 
lowing was  the  result :  The  mean  temperature 
being  the  same,  the  vapour  in  saturated  air  to 
the  cubic  foot  (Glaisher)  was  8'33  grains.  The 
mean  relative  humidity  for  Yuma  was  428 
grains,  and  774  for  Jacksonville.  The  cubic 
feet  of  air  breathed  in  twenty-four  hours  were 
the  same,  300.  Then  the  grains  of  vapour  in- 
haled were  in  Yuma  1,070  to  1,934  in  Jackson- 
ville, and  the  grains  of  vapour  exhaled  with 
the  dew  point  at  94°  were  5,007  for  each  place. 
This  gave  vapour  exhaled  more  than  inhaled 
for  Yuma  3,937,  and  3,073  for  Jacksonville,  or 
an  excess  for  Yuma  over  Jacksonville  of  864 
grains  a  day.  This  is  the  moisture  thrown  ofiE 
from  the  lungs  in  a  given  dry  climate  in  excess 
of  that  in  the  rather  moist  one  of  the  same 
temperature  and  no  exercise  taken.  When  one 
makes  allowance  for  the  increased  respiratory 
activity  due  to  exercise,  he  is  enabled  to  realize 
the  still  greater  difference  in  transpiration  as 
shown  by  Dr.  Edward  Smith's  calculation,  that 
"  one  at  sea  level,  walking  at  the  rate  of  three 
miles  an  hour,  consumes  three  times  as  much  air 
as  when  at  rest."  The  ordinary  every-day  exer- 
cise of  a  man  would  make  this  difference  in 
transpiration  under  the  given  conditions  equal 
to  about  a  gill  in  twenty-four  hours. 

2.  When  we  make  this  calculation  for  places 
of  different  temperatures  and  elevation  the  evi- 
dence becomes  still  more  conclusive,  for  cold 
is  probably  the  most  important  factor  in  the 
production  of  dryness,  and  elevation  is  not  far 
inferior,  because  it,  in  turn,  produces  cold  as 
well  as  expansion  in  the  volume  of  the  air.  It 
is  Just  to  allow  for  elevation  an  equivalent  to 
the  proportionate  rarefaction  of  the  air — i.  e.,  if 
the  pressure  is  one  fifth  less  (twelve  pounds  to 
the  square  inch)  at  Denver  than  at  Jackson- 
ville, then  one  fifth  more  air  will  be  breathed 
at  the  former  station.  In  this  calculation  we 
will  assume  a  good-sized  man,  thirty  years  old, 
as  breathing  in  both  Denver  and  Jacksonville 


twenty  breaths  a  minute  and  thirty  cubic 
inches  a  breath  (Dr.  Grehaut),  ordinary  exer- 
cise included,  and  for  the  same  season  as  that 
used  before.  This  gives,  by  the  same  method 
of  reckoning,  vapour  exhaled  above  that  inhaled 
in  twenty-four  hours,  8,900  grains  for  Denver 
and  4,939  for  Jacksonville.  This  is  the  excess 
of  transpiration  of  moisture  in  favour  of  Den- 
ver of  8,961  grains,  or  over  eight  ounces,  or  two 
gills,  in  twenty-four  hours.  Two  important 
considerations  would  further  add  to  this  dif- 
ference in  evaporation  of  moisture  from  the 
lungs  in  favour  of  the  high-altitude  station : 

a.  The  expansion  of  the  air  in  being  raised 
in  the  respiratory  tract  from  the  lower  tem- 
perature of  the  atmosphere  to  the  higher 
temperature  of  the  body. 

J.  The  increased  amount  of  exercise  nat- 
urally indulged  in  at  the  higher  station,  due 
to  the  stimulation  of  the  cold,  electrical  influ- 
ence, etc.,  and  the  augmented  effect  of  exercise 
upon  the  respiratory  functions. 

3.  For  the  purpose  of  still  further  compari- 
son, it  is  instructive  to  take  a  cold,  dry  place 
in  winter  (year  1883,  Cheyenne,  Wyoming)  and 
a  warm,  moist  one  in  summer  (Charleston, 
South  Carolina)  on  the  same  basis  (though 
Cheyenne  is  a  little  more  elevatfed  than  Den- 
ver). The  calculation  is  carried  out  on  the 
same  plan  as  before,  and  results  in  vapour  ex- 
haled above  that  inhaled  in  twenty-four  hours, 
9,881  grains  in  Cheyenne  and  3,615  in  Charles- 
ton ;  excess  of  respiratory  evaporation  in  fa- 
vour of  Cheyenne  in  winter  over  Charleston 
in  summer,  6,266  grains  or  13  ounces.  If  the 
two  modifying  effects  previously  mentioned 
were  to  be  taken  into  consideration,  together 
with  the  usually  increased  activity  of  the 
respiratory  organs  in  such  cold  as  compared 
with  such  warm  weather,  the  result  would 
show  for  Cheyenne  in  winter  a  daily  passing 
off  of  vapour  from  the  lungs  of  at  least  a  pint 
more  than  for  Charleston  in  summer.  This 
result  accords  with  the  sensations  and  the 
greatly  increased  thirst  experienced  in  cold 
dry  climates,  especially  when  exercising.  This 
proof  of  the  increased  pulmonary  evaporation 
due  to  the  coldness  and  dryness  of  the  air  can 
not  be  ignored,  though  the  stated  records  of 
pulmonary  transpiration  may  be  modified  by 
different  allowances  for  elevations  and  the 
dew  point  of  the  expired  air.  It  appears  as 
we  proceed  in  this  analysis  that  every  success- 
ful climatic  constituent  favours  or  produces 
this  one  which  we  have  placed  at  the  head  of 
the  list. 

II.  Why  Coolness  or  Cold  is  Preferable  to 
Warmth  or  Heat. — The  importance  of  cold  in 
the  composition  of  the  curative  atmosphere 
we  seek  is  hardly  less  than  that  of  dryness. 
In  fact,  the  two  are  so  interdependent  and 
necessarily  associated  that  they  can  not  be 
easily  separated.  If  the  thermal  units  coming 
from  the  combustion  of  effete  material  which 
should  be  thrown  off  through  the  lungs  may 
be  considered  as  indices  of  the  natural  cleans- 
ing of  the  system,  then  the  tremendously  aug- 
mented expenditure  of  heat  units  required  in 
cold  climates  to  maintain  an  equilibrium  of 
bodily  temperature  must  be  credited  foi-  this 
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great  purifying  influence.  Tliis  potent  effect 
is  still  further  augmented  by  the  greater  tran- 
spiration of  vapour  from  the  lungs  in  dry,  cold 
climates,  above  proved  to  take  place,  because 
such  transpiration  is  represented  by  the  latent 
heat  of  vapourization,  also  necessarily  thrown 
off.  This  temperature  problem  naturally  in- 
troduces the  following  considerations : 

1.  How  much  atmospheric  humidity  is  in- 
fluenced by  the  element  of  temperature  is 
shown  by  the  sensory  effect  of  cold.  It  is 
through  conduction,  chiefly,  that  the  body 
parts  with  its  heat.  Evaporation  and  radia- 
tion together  do  not  equal  this  power  of  con- 
duction which  the  atmosphere,  in  common 
with  everything  that  touches  the  body,  pos- 
sesses in  no  small  degree.  Now,  the  conduc- 
tivity of  the  air  depends  greatly  upon  its 
moisture.  It  is  with  the  air  as  it  is  with  solid 
substances.  A  bar  of  iron  feels  very  much 
colder  than  the  same-shaped  piece  of  dry  pine, 
though  they  both  may  be  of  the  same  tempera- 
ture. The  iron  is  by  far  the  better  conductor, 
just  as  moist  cold  is  compared  with  dry  cold  air. 
To  those  who  have  never  previously  experienced 
a  dry,  cold,  and  sunny  morning  on  the  eastern 
slope  of  the  Rocky  Mountains  there  is  a  de- 
ception in  the  sensation  of  cold  which  is 
equivalent  to  from  fifteen  to  twenty  degrees. 
One  seems  to  be  in  a  much  warmer  atmosphere 
than  that  in  which  he  really  is.  Temperature, 
then,  is  a  relative  attribute,  and  can  not  be 
considered  as  independent  of  humidity.  Be- 
sides the  drying  effect  of  cold  upon  the  atmos- 
Ehero  already  alluded  to,  low  temperature 
as  several  remarkable  as  well  as  useful  effects 
in  the  arrest  of  phthisis. 

3.  Heat  expands  the  air,  so  that  the  contrast 
between  the  temperature  of  the  atmosphere 
and  that  of  the  body  indicates  the  swelling 
effect  cold  air  produces  when  full  breaths  are 
taken.  Any  doubt  about  this  can  be  dispelled 
by  trying  the  simple  experiment  of  breathing 
one's  utmost  into  a  spirometer  in  a  heated 
room  when  the  air  is  frozen  outdoors.  Then 
step  to  the  door,  take  a  full  breath,  and  try 
again ;  the  difference  should  in  part  indicate 
the  expanded  force  heat  imparts  to  the  inhaled 
air.  This  lung-stretching  capacity  of  inhaled 
cold  air  is  especially  appreciated  by  those  of 
us  who  hold  that  it  is  most  often  the  lack  of 
use  which  paves  the  way  to  infiltrations  or 
tubercular  deposits  in  the  apices  or  other  por- 
tions of  the  lung  periphery.  It  is  to  these 
out-of-the-way  places  that  the  expanding  air 
carries  the  evaporating  influence  of  dryness. 

3.  Cold  stimulates  and  heat  depresses.  This 
is  a  generally  accepted  proposition  which  needs 
no  extended  elaboration.  The  sensations 
themselves  are  a  good  guide,  and  the  colder 
the  air  the  more  stimulating  it  is.  As  Dr. 
Wise  expresses  it,  when  speaking  of  the  winter 
climate  of  the  snow-covered  region  of  the 
Alps,  "  a  bright  sun  and  blue  sky  overhead,  a 
clear  and  quiet  atmosphere,  distant  sounds 
transmitted  to  the  ear  through  the  still  air, 
combine  with  the  charms  of  the  scenery  to 
produce  such  a  buoyancy  of  spirits  that  a  man 
is  braced  and  invigorated  for  almost  any  exer- 
tion."   It  is  in  harmony  with  this  stimulating 


effect  of  cold  that  the  respiratory  function 
should  be  diminished  in  activity  in  hot  cli- 
mates, and  an  increased  amount  of  blood  be 
found  in  the  lungs  of  those  who  live  in  cold 
countries,  as  is  shown  by  Parkes,  Rattray,  and 
Dr.  Francis,  of  the  Bengal  army.  The  last  of 
these  found,  from  a  large  number  of  observa- 
tions, that  the  lungs  were  lighter  in  Europeans 
in  India  than  the  European  standard.  The 
increased  quantity  of  blood  circulating  through 
the  lungs  of  course  means  increased  oxidation 
of  the  blood  and  renewal  of  tissue.  The  pul- 
monary lymphatics  join  in  the  increased  ac- 
tivity, the  nervous  system  is  exhilarated,  and 
the  whole  nutrition  is  improved. 

4.  Cold  not  only  is  stimulating  and  encour- 
ages needed  exercise,  but  under  certain  condi- 
tions may  result  in  a  desirable  sedative  effect. 
The  sleep  which  comes  at  night  after  a  day's 
exhilaration  and  excitement  induced  by  cold 
is  the  most  refreshing  of  all  rest.  Dr.  Wise 
refers  to  the  analogous  somniferous  effect  of 
cold  upon  animals  whicli  hibernate.  Dr.  George 
Bodington,  one  of  the  first  to  appreciate  the 
dry  cold-air  treatment  of  consumption,  wrote 
in  1840 :  "  The  application  of  cold  pure  air  to 
the  interior  surface  of  the  lungs  is  the  most 
sedative,  and  does  more  to  promote  the  healing 
and  closing  of  cavities  and  ulcers  of  the  lungs 
than  any  other  means  that  can  be  applied." 

5.  The  effect  of  cold  in  destroying  or  im- 
peding germ  life,  especially  the  life  of  the 
bacillus  of  tuberculosis,  is  a  most  important 
consideration.  This  is  diametrically  opposed 
to  the  fostering  of  nearly  all  germ  life  which 
is  the  effect  of  moisture  and  mild  heat.  If  one 
has  ever  "  camped  out  "  on  the  top  of  a  Rocky 
Mountain  pass,  as  the  writer  did  on  a  given 
occasion,  he  will  never  forget  the  noiselessness 
of  that  insectless  and  germless  locality.  The 
only  sound  heard  was  that  of  a  solitary  cricket ; 
and  as  for  bugs  and  flies,  it  would  have  been  a 
paradise  for  some  tormented  housewife  whose 
life  is  made  a  burden  by  these  evidences  of  at- 
mospheric vitality.  The  nightly  freezing  of  the 
air,  together  with  its  dilution  through  lessened 
air  pressure,  is  enough  to  render  germ  life  im- 
possible. But  the  best  evidence  is  that  which 
has  reference  to  the  climate  and  natural  life 
conditions  of  the  bacillus,  limited  as  they  are 
to  a  narrow  range  of  temperature.  This  most 
interesting  information  is  given  us  by  Dr. 
Weber  in  his  excellent -Croonian  Lectures  on 
Chronic  Pulmonary  Phthisis :  "  'The  air  we  in- 
hale does  not  perhaps  so  often  contain  the  fully 
developed  bacillus  as  is  supposed  by  many 
people,  for  this  microbe  does  not  thrive  in  the 
air  at  the  usual  temperature,  but  requires,  ac- 
cording to  Koch,  a  temperature  approaching 
that  of  the  human  body.  Its  growth  entirely 
ceases  below  about  82°  and  above  107°  P.,  and 
it  thrives  best  at  about  98°  to  100°,  while  other 
pathogenic  microbes  have  a  much  wider  field 
— for  instance,  the  anthrax  bacillus,  which 
grows  luxuriantly  between  67°  and  74°  and  up 
to  110°."  It  may  be  maintained  that  the  air 
being  warmed  immediately  on  entering  the 
upper  air-passages  prevents  the  operation  of 
cold  where  the  bacilli  are.  Yet  it  will  have 
to  be  admitted  that  the  temperature  of  the  air 
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■within  the  bronchi  must  always  be  related  to 
that  outside  the  body,  and  also  that  the  ex- 
panding effect  of  heat,  greatly  increasing  the 
absorbing  power  of  the  already  dry  air,  must 
bring  an  increased  number  of  tlie  bacilli  with- 
in the  range  of  the  remedial  cold  air. 

6.  The  investigation  of  seasonal  effects  in 
phthisis  shows  the  salutary  influence  of  cold. 
This  may  appear  strange  to  those  people  of 
the  North  Atlantic,  Middle,  and  Lake  States 
who  flee  to  the  South  in  terror  of  the  winter 
weather.  Admitted.  But  do  not  thousands 
yearly  leave  moist  England  for  a  winter  stay 
in  the  frozen  uplands  of  Switzerland?  The 
force  of  this  consideration  is  not  appreciated 
except  through  a  recognition  of  the  impor- 
tance of  dryness.  Notice  on  the  winter  season- 
al map  (previously  referred  to)  the  prevailing 
northwest,  west,  and  southwest  winds,  some 
one  of  them  everywhere  moving  toward  the 
great  interior  lake  region  of  the  United  States. 
The  cooling  of  the  air  currents  causing  conden- 
sation of  vapour,  with  the  addition  of  moisture 
already  existing,  is  enough  to  produce  cloudi- 
ness in  this  section  for  from  six  to  eight  tenths 
of  the  winter  season.  The  effect  of  cold  mois- 
ture (already  referred  to)  renders  this  a  climate 
to  be  avoided  by  enfeebled  lungs.  When,  how- 
ever, the  other  attributes — dryness,  elevation, 
and  sunshine — are  favourable,  the  winter  is  the 
best  time  of  the  year  for  most  consumptives. 
In  cases  suitable  for  positive  treatment  these 
favourable  climatic  conditions,  by  means  of  this 
cooler  temperature,  can  be  increased  to  a 
climax,  so  to  speak,  of  success  not  otherwise 
obtainable.  The  experience  of  invalids  in 
Colorado  bears  out  this  conclusion.  It  is  to 
secure  the  cooler  temperature  in  summer  time 
that  some  of  the  phthisical  patients  from  the 
plains  are  sent  higher  up  to  the  parks  and 
divides  of  the  Rocky  Mountains.  The  effect  of 
the  change  is  very  generally  good ;  and  a 
tubercular  fire  which  had  rekindled  in  Denver 
on  the  advent  of  warm  weather  was  rearrested, 
as  appearances  indicated,  by  a  sojourn  in  a  cool 
park  8,000  feet  above  the  sea.  Medical  men  re- 
siding along  the  eastern  base  of  the  Rooky 
Mountains  have  very  generally  come  to  the 
conclusion  that  certain  classes  of  pulmonary 
Invalids  do  better  in  winter  than  in  summer, 
especially  those  patients  who  were  always  get- 
ting worse  in  hot  weather,  and  many  of  them 
perhaps  subject  to  malaria. 

III.  Why  Rarefaction  is  letter  than  Sea-level 
Pressure. — The  consideration  of  elevation  is 
divided  into — 

(1)  The  effect  upon  other  climatic  attributes. 
Then  aside  from  this  there  is  the  mechanical 
effect  of  rarefaction. 

(2)  The  physical  influence  upon  man  in 
health. 

(3)  Then  its  effects  in  disease  and  the  experi- 
ence of  invalids,  also  chiefly  mechanical ;  and 

(4)  The  evidence  of  immunity  from  phthisis. 
1.  I  have  already  adverted  to  the  influence  of 

rarefaction  in  producing  dryness  and  coolness. 
Its  effects  upon  sunshine,  diathermancy,  varia- 
bility of  temperature,  wind  movements,  radia- 
tion, quick  drainage,  etc.,  'will  appear  as  we 
proceed.    The  expansion  of  the  air  is  equiva- 


lent in  degree  to  any  given  elevation.  The 
additional  space  occupied  carries  with  it  its 
due  proportion  of  atmospheric  moisture.  In 
localities  favourable  for  health  resorts  this 
deprivation  usually  more  than  counterbalances 
the  condensation  of  vapour  which  is  due  to 
cold.  The  result  is  a  total  decrease  of  mois- 
ture, which  Is  shown  by  a  small  percentage  of 
cloudiness,  a  low  relative  humidity,  and  also  a 
small  absolute  humidity  for  all  such  favourable 
localities  (see  seasonal  charts  already  referred 
to).  Then  through  its  expansive  effect  on  the 
air,  as  well  as  by  its  influence  upon  other  pro- 
ducers of  dryness,  elevation  is  a  powerful  agent 
in  controlling  atmospheric  humidity. 

As  to  temperature,  elevation  has  a  constant 
effect  in  the  production  of  cold.  It  is  differ- 
ently estimated  by  those  who  make  accurate 
calculations,  but  does  not  vary  greatly  from 
about  three  degrees  for  each  1,000  feet  of  rise. 
In  some  favourable  localities,  such  as  the  east- 
ern slope  or  base  of  the  Rocky  Mountains,  this 
lowering  temperature  is  neutralized  by  local 
conditions,  such  as  the  excess  of  sunshine,  the 
character  of  the  soil — being  dry  and  sandy — 
and  the  protection  of  mountain  ranges  which 
drain  western  humid  air  currents  of  their  mois- 
ture, so  that  the  isotherms,  as  a  given  elevation 
is  reached,  continue  on  a  western  course  only 
till  the  high  mountains  turn  them  southward. 

2.  As  to  the  physical  effect  of  rarefaction 
upon  human  beings,  the  evidence  is  not  insig- 
nificant or  to  be  lightly  called  in  question  by 
those  who  have  had  no  experience  with  high- 
altitude  resorts.  Dr.  Jourdanet  *  gave  us  a 
most  complete  and  elaborate  exposition  of  the 
physiological  effects  of  diminished  air-pressure, 
and  not  content  with  this  analytical  investiga- 
tion, he  induced  Paul  Bert  f  to  work  out  by 
experimentation,  chiefly  on  the  life  of  birds, 
the  effects  of  equivalents  of  various  elevations, 
even  up  to  starvation  limits,  as  to  the  supply 
of  oxygen.  These  and  many  other  investiga- 
tions might  be  elaborated  if  space  permitted. 
Ignoring  their  trivial  differences,  I  will  state 
only  settled  conclusions.  Lessened  atmospheric 
pressure  leads  to  an  equivalent  loss  of  oxygen, 
which  deficiency  Parkes,  in  his  Practical  Hy- 
giene, says  is  not  felt  by  animals  till  a  rarefac- 
tion equal  to  14  per  cent,  is  reached.  This  loss 
is  about  equal  to  an  elevation  of  10,000  feet, 
and  many  animals — cats,  for  instance — do  be- 
gin to  live  an  abbreviated  existence  at  this 
height.  But  there  are  previous  effects  which 
man  can  appreciate  all  the  way  from  3,000  to 
6,000  feet,  at  which  latter  limit  the  air  is  one 
fifth  rarefied,  and  this  appreciation  is  from 
nothing  to  considerable,  in  a  state  of  rest,  ac- 
cording to  the  sensitiveness  of  both  the  heart 
and  lungs,  or  one  of  them.  There  is  an  adapta- 
bility of  these  organs  in  perfect  health  which 
more  than  compensates  for  a  rarefaction  of 
one  fifth,  so  that  only  a  pleasant  exhilaration 
is  felt,  even  with  moderate  exercise.  Much 
exertion  strains  this  adaptability,  and  a  degree 
of  breathlessness  may  be  reached  which  indi- 

*  Le  Mexique  et  VAm^rique  tropicale. 
t  La  pressure  barometrique,  recherches  de  physi- 
ologie  experimentale.    Paul  Bert,  Paris,  1878. 
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cates  a  decided  deficiency  of  oxygen  compared 
with  the  immediate  requirements.  However, 
it  is  not  the  point  of  injury  or  danger  that  is 
intended  to  be  recommended,  but  the  altitudes 
which  produce  healthful  and  well-borne  respira- 
tory activity  in  states  of  rest  and  moderate 
exercise.  The  effect  of  altitude  varies  accord- 
ing to  the  pulmonary  or  cardiac  susceptibility 
of  the  individual.  We  divide  these  manifesta- 
tions into  (1)  first  effects  and  (3)  permanent 
effects  or  acclimatization. 

On  the  arrival  of  a  healthy  individual  in  a 
high  altitude,  there  is  first  an  increase,  both  in 
frequency  and  in  depth  of  respiration.  When 
adjustment  to  the  new  conditions  has  taken 
place,  which  requires  a  variable  period,  aooord- 
,  ing  to  the  altitude  and  ^  the  individual,  the 
respirations  are  not  nearly  so  much  increased 
in  frequency  during  rest,  but  the  depth  of 
breathing  is  habitually  greater.  This  is  shown 
by  the  large  spirometrical  records  of  those  who 
live  at  great  elevations,  and  the  increased  size 
of  the  chest  in  children  and  in  resident  adults. 
This  is  further  shown  by  the  necessity  of  the 
climatic  change  to  supply  the  usual,  if  not 
augmented,  demand  for  oxygen,  which  is  to 
meet  an  increased  combustion  or  change  of 
tissues.  The  increased  exhalation  of  carbonic 
acid  due  to  the  chest  expansion  and  lower  air 
temperature,  as  well  as  the  increased  chest 
measurements  in  those  invalids  who  are  not  so 
far  advanced  in  disease  but  that  the  affected 
lung  tissue  can  be  returned  to  use  (an  effect 
noted  in  the  writer's  cases,  as  well  as  those  of 
C.  T.  Williams,  Weber,  and  others),  is  in  per- 
fect accord  with  the  habitual  use  of  more  air 
for  all  the  purposes  of  living  in  high  altitudes. 
The  heart  and  lungs,  having  a  reciprocal  rela- 
tion to  each  other,  are  both  proportionately 
more  active.  In  imperfect  respiratory  states, 
such  as  incipient  phthisis,  the  impeded  circula- 
tion feels  the  "  boom,"  so  to  speak,  especially  in 
those  portions  of  the  body  which  were  the  least 
active  before — namely,  in  the  lung  periphery 
and  the  capillary  system  generally.  The  result 
is  a  more  perfect  circulation  of  the  blood  and 
oxygenation  of  healthy  tissues,  as  well  as  of 
carbonaceous  and  effete  materials.  The  sup- 
ply and  waste  are  more  completely  attended  to, 
and  the  sewer  work  of  the  respiratory  system 
especially  is  a  cleaner  and  more  finished  pro- 
cess. Not  only  this  much,  but  there  is  a 
change  in  the  relative  density  of  the  air  in  the 
lungs,  due  to  this  increased  activity  and  to  the 
fact  that  the  air  breathed  is  rarefied.  There  is 
a  "  pneumatic  differentiation,"  as  the  inventors 
call  it,  going  on  all  the  time,  and  this  is  better 
than  any  spasmodic  or  artificial  effect.  There 
exists  an  alternate  greater  pressure  or  density 
with  expiration,  and  diminished  pressure  or 
rarefaction  during  inspiration,  with  each  respi- 
ratory act — i.  e.,  compared  with  the  air-pressure 
outside  the  body,  and  also  compared  with  the 
usual  change  of  density  of  the  air  in  the  lungs 
during  respiration.  This  increased  outward 
pressure  within  the  lungs  is  especially  salutary 
in  chronic  hypertrophies,  etc.,  of  bronchial  and 
alveolar  lining  membranes,  and  it  has  a  tend- 
ency to  open  up  passages  closed  to  the  en- 
trance of  pure,  dry  air.     Some  of  the  worst 


cases  of  phthisis  are  those  where  the  air  can 
not  reach  the  microbes  or  morbid  products. 

'd.  It  is  this  question  of  increased  and  less- 
ened air-pressure,  the  augmented  respiratory 
activity  and  the  rush  of  blood  into  and  through 
the  pulmonary  capillaries,  which  seems  to  dis- 
turb the  judgment  of  many  physicians  with 
reference  to  the  liability  to  the  occurrenof  of 
pneumonia  or  pulmonary  hjemorrhage  in  high 
altitudes.  The  writer  has  always  maintained 
and  still  holds  that  there  is  no  cause  for  fear 
if  proper  precautions  are  taken  as  to  extreme 
elevations  and  the  character  and  stage  of  the 
disease  existing  in  the  lungs,  i.  e.,  that  there 
should  be  no  spots  of  softened  lung  tissue 
(especially  near  the  root  of  the  lung)  which 
are  insufficiently  protected  by  Nature's  great 
conservative  process — the  deposition  of  fibrous 
tissue.  Only  those  patients  should  be  sent  who 
can  bear  the  expansion  and  augmented  circu- 
lation without  rupture  of  blood-vessels.  In 
portions  of  lungs  where  there  is  no  softening 
this  increased  pressure  acts  on  the  distended 
vessels  as  a  properly  adjusted  bandage  does  on 
a  swollen  limb.  The  alternate  crowding  of 
the  dry  air  against  hypertrophied  or  diseased 
alveolar  walls,  and  the  suction  directly  applied 
through  the  push  given  to  the  circulation,  tends 
to  clean  out  the  products  of  morbid  processes 
and  relieve  congestion.  There  is,  as  mentioned 
by  Dr.  C.  T.  Williams,  "  first,  hypertrophy,  or 
more  complete  development  of  certain  portions 
of  healthy  lung  tissue;  second,  emphysema 
of  other  portions,  especially  of  those  in  the 
neighbourhood  of  the  consolidations  and  cavi- 
ties." *  This  increased  action  and  the  dilata- 
tion help  to  isolate  caseous  or  tubercular 
portions,  prevent  the  spread  of  infection,  and 
promote  cicatrization  or  fibrination  of  these 
affected  parts. 

In  very  acute  conditions  we  are  "on  the 
other  side  of  the  fence,"  and  it  is  rest  which  is 
needed;  therefore  experience  in  high  altitudes 
naturally  leads  to  the  appreciation  of  using 
restraint  to  chest  movements  in  pneumonia. 
The  cotton  jacket,  with  pressure  to  the  limit 
of  comfort,  is  used  by  the  writer  in  catarrhal 
or  broncho-pneumonias  of  children,  which  are 
more  apt  to  occur  during  extremely  cold 
weather  in  high  altitudes. 

As  to  pneumonic  and  hsemorrhagic  cases, 
the  writer's  later  experience  (and  it  has  been 
considerable)  tallies  well  with  that  tabulated 
in  his  report  to  the  International  Medical 
Congress  of  1876,  in  which  records  were  pre- 
sented of  202  consumptives  who  had  spent  a 
total  of  350  years  in  Colorado.  The  pneumo- 
nic cases  and  the  hfemorrhagic  (without  cav- 
ity) were  by  far  the  best  influenced  of  all 
varieties. 

4.  The  question  of  an  altitude  of  immunity 
from  phthisis  is  important,  because  there  is  pre- 
sumptive proof  that  those  climatic  conditions 
which  prevail  where  phthisis  seldom  or  never 
originates  are  best  suited  to  arrest  the  disease 
when  it  has  commenced  elsewhere.  Reference 
must  be  briefly  made  to  the  considerable  evi- 


*The  Treatment  of  Phthisis  by  Residence  in  High 
Altitudes, 
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deuce  of  medical  writers  in  favour  of  an  alti- 
tude of  approximate  immunity  from  phthisis, 
which,  with  us  in  America,  ranges  not  far 
from  8.000  feet  in  the  southwestern  part  of 
the  United  States  to  above  4,000  on  our  north- 
ern boundary  *  As  to  the  quality  of  the  cli- 
mate which  affords  this  immunity,  Jaocoud 
says :  "  Altitude  is  the  most  important  ele- 
ment. .  .  .  Climates  with  a  high  altitude, 
having  tonic  and  stimulating  effects,  can  alone 
confer  on  the  inhabitants  absolute  or  relative 
immunity  from  pulmonary  phthisis."  While 
altitude  is  the  governing  element,  all  the  asso- 
ciated favourable  conditions  of  the  atmosphere, 
somewhat  in  the  order  in  which  we  have 
named  them,  seem  to  go  hand  in  hand  until 
they  reach  the  climax  of  success  in  conferring 
a  more  or  less  complete  immunity  from  con- 
sumption upon  the  residents  at  the  given  al- 
titude. In  illustration  of  this  influence,  the 
records  of  the  mortality  from  phthisis  in  the 
city  of  Denver  and  in  Colorado  generally  might 
be  cited.  Out  of  20  deaths  from  this  disease, 
18  or  19  are  from  the  imported  cases,  a  fact 
which  should  always  be  taken  into  account  as 
explaining  the  considerable  mortality  from 
phthisis  iu  this  State. 

IV.  Why  Sunshine  is  Superior  to  Cloudi- 
ness.— There  is  little  necessity  of  advocating 
the  utility  of  sunshine.  Proof  is  sufficient, 
but  it  is  necessarily  combined  with  that  of 
other  climatic  attributes.  Everybody  acknowl- 
edges the  benefit  of  sunshine,  though  in  sum- 
mer time  he  may  have  a  personal  preference 
for  shade.  [Jndoubtedly  the  effect  of  light 
upon  man's  physical  and  moral  well-being  is 
analogous  to  the  fructifying  influence  of  the 
sun's  rays  upon  the  vegetable  kingdom.  All 
life  depends  upon  sunshine,  and  for  successful 
existence  must  have  it.  The  proportion  of 
sunshine  to  cloudiness  depends  on  the  length 
of  the  day,  on  the  exposure  of  the  place,  on 
whether  or  not  it  is  concealed  in  a  valley,  and 
on  the  cloudiness  of  the  sky.  The  distribution 
of  clouds  in  the  United  States  is  computed  by 
the  Signal  Service  Bureau  in  tenths  of  obscura- 
tion of  the  sky,  and  from  these  observations 
the  percentage  of  cloudiness,  and  conversely  of 
approximate  sunshine,  may  be  noted  for  the 
whole  country.  Reference  is  made  to  the  first 
of  the  coloured  charts  in  the  Climates  of  the 
United  States  already  referred  to  for  an  eleven- 
year  average  of  the  distribution  of  cloudiness. 
The  variations  of  cloudiness  range  from  above 
60  per  cent,  of  the  time  over  the  interior  lake 
region  down  to  less  than  30  per  cent,  in  the 
southwestern  portion  (New  Mexico  and  Ari- 
zona). Taking  so  broad  a  field  into  calcula- 
tion, a  striking  harmony  is  noted  between 
cloudlessness  or  sunshine  and  the  other  fa- 
vourable attributes.    They  all  go  together.    A 


*  Jourdanet's  Le  Mexique  et  VAm^rique  tropicale. 
Dr.  AVeber's  Climate  of  the  Swiss  Alps.  Dr.  S. 
Jaccoud  on  The  Curability  and  Treatment  of  Pul- 
monary Phthisis,  pp.  286-395.  The  writer's  Rocky 
Mountain  Health  Resorts,  p.  94.  Among  other  au- 
thors who  have  furnished  proofs  of  an  altitude  of 
immunity  the  following  should  be  included  :  Dr.  H. 
C.  Lombard,  Dr.  C.  T.  Williams,  Dr.  Kiichenmeister, 
Dr.  Bremer,  Dr.  Archibald  Smith,  Dr.  Fuchs,  Dr. 
Nubry,  Dr.  Spengler,  Dr.  Kirsch,  and  Dr.  Guilbert. 


preponderance  of  sunshine  should  be  men- 
tioned as  favouring  the  possibility  of  the 
much-to-be-desired  outdoor  life,  and  also  of 
the  camping-out  idea  in  summer  time. 

"V.  Why  Variability  can  be  substituted  for 
Equability.— How  uniformly  variability  goes 
with  dryness  and  equability  with  moisture, 
may  be  illustrated  by  the  daily  and  monthly 
ranges  of  temperature  at  places  which  repre- 
sent dry  and  moist  climates.  Chosen  without 
reference  to  this  particular  evidence,  twenty- 
five  dry  and  twenty-five  moist  prominent  sig- 
nal stations  and  health  resorts  in  the  United 
States  give  the  following  means: 


First,  extreme  dryness 

Second,  moderate  dryness, . . 
Third,  moderate  moisture. . . 
Fourth,  extreme  moisture. . . 


Means  of 
daily  rangcE. 


MeanB  of 
monthly  ranges. 


36-51»  F. 

ao-63° 

17-09° 
13- 61° 


53-66°  F. 
49-88° 
46-48° 
41-55° 


Again  taking  the  fifteen  most  and  the  fifteen 
least  variable  signal  stations  in  the  United 
States  for  a  year  (out  of  136  stations),  we  have 
the  following  daily  ranges  averaged  by  seasons : 


FlfTEEN  STATIONS. 

Spring. 

Summer. 

Autumn. 

Winter. 

Year. 

Most  variable 

Least  variable 

30-7° 
18-2° 

29-1° 
12-9° 

28-4° 
10-8° 

28-5° 
12-0° 

28-7° 
11-9° 

The  first  fifteen  are  extremely  dry,  and  the 
second  fifteen  decidedly  moist  localities. 

Seasonal  ranges  of  temperature  likewise  show 
the  inseparability  of  equability  from  atmos- 
pheric moisture  and  of  variability  from  dry- 
ness. Compare  the  winter  and  summer  lines 
on  seasonal  charts.  The  sea  is  the  great  equal- 
izing infiuence,  and  the  colder  land  in  winter 
turns  these  isotherms  to  the  south  for  a  con- 
siderable distance  in  the  United  States — -viz., 
about  parallel  with  the  Pacific  coast.  In  the 
summer,  however,  when  they  leave  the  ocean, 
these  lines  are  turned  nearly  as  much  to  the 
north  as  the  winter  ones  are  to  the  south.  The 
farther  we  get  away  from  the  humid  influences, 
the  greater  is  the  variability  of  temperature. 
It  is  not  maintained  that  extreme  variability 
should  always  be  sought  for,  or  that  of  two 
places  with  all  other  advantages  the  same  the 
more  variable  one  is  the  better.  On  the  con- 
trary, the  less  variable  would  certainly  be 
preferred  in  cold  weather.  It  is  maintained, 
however,  that  variability  is  quite  a  uniform 
constituent  of  dry,  high  places,  and  that  as 
the  dryness  predominates  the  marked  varia- 
bility is  less  felt,  and  is  less,  if  at  all,  objection- 
able. On  the  other  hand,  marked  atmospheric 
equability,  wherever  found,  is  prima  facie  evi- 
dence of  excessive  humidity. 

The  worst  that  can  be  said  against  combin- 
ing variability  with  the  favourable  attributes  of 
climate  for  phthisis  is  that  its  defence  is  neces- 
sary, because  it  is  a  sine  qua  non  of  the  prefer- 
able combination.  Very  well.  But  there  would 
be  no  excuse  for  advocating  a  false  theory  of 
climate,  even  if  this  one  element  were  unfavour- 
able. There  is  a  prevalent  exaggeration  of  the 
effect  of  temperature  changes.  The  change 
gets  the  blame  which  rightly  belongs  to  the 


CLIMATIC  TREATMENT 


268 


element  of  humidity,  which  constituent  is  al- 
ways excessive  when  a  given  change  is  injuri- 
ous. For  instance,  a  change  of  20°  from  a 
warmer  to  a  colder  temperature,  with  the  rela- 
tive humidity  50  per  cent.,  does  not  equal  in 
the  sensation  or  shock  to  the  system  a  change 
of  8°  with  the  relative  humidity  at  0-80.  The 
former  change  does  not  produce  saturation, 
but  the  latter  does ;  so  does  a  change  of  5° 
with  the  humidity  at  0-90,  and  even  2°  with 
the  humidity  at  0-95  (see  Glaisher's  table). 

Therefore" it  is  the  humidity  of  the  air  which, 
through  conduction  of  heat  from  the  body, 
makes  a  slight  temperature  change,  with  the  air 
near  saturation,  equivalent  to  a  much  greater 
change  with  the  air  dry.  It  is  one  of  the  mis- 
takes of  medical  antiquity  for  equability  to  be 
insisted  on  as  a  constituent  of  the  best  climate 
for  phthisis :  yet  this  seems  to  be  a  fallacy,  held 
by  some  writers  to  the  present  day,  most  difli- 
cult  to  correct.  It  is  all  right  and  essential  to 
insist  upon  equability  for  humid  climates  but 
for  dry,  cool,  and  elevated  resorts  it  is  out  of 
the  question.  There  is  something  wrong  with 
the  reasoning  powers  of  an  author  who  jumbles 
together  climatic  attributes  so  that  his  "ideal 
climate  "  has  no  real  counterpart  among  the 
known  climates  of  the  world  !  The  trouble  is 
chiefly  with  the  vague  use  of  the  words  "  equa- 
bility "  and  "  variability."  There  has  been  no 
accepted  line  of  definition  between  these  two 
terms.  If  the  mean  of  variability  for  the  whole 
country  were  taken  as  a  just  division,  and  the 
daily  and  monthly  ranges  of  temperature  were 
the  criterion  to  decide  by,  we  should  then  have 
a  division  line  approximately  represented  by 
18'  to  20°  P.  for  the  daily,  and  46°  to  48°  for 
the  monthly  range,  the  same  being  in  harmony 
with  the  dividing  line  between  moisture  and 
dryness  on  the  writer's  charts.  This  is  a  fair 
line  of  division  which  is  commended  for  the  use 
of  writers  who  think  equability  an  essential  for 
pulmonary  health  resorts. 

Besides  the  quality  of  stimulation  which  is 
associated  with  variability,  there  is  an  impor- 
tant consideration  in  the  purifying  of  the  at- 
mosphere which  variability  indicates.  This 
happens  through  the  alternate  expansion  of  the 
air  by  heat  and  its  contraction  by  cold,  together 
with  the  nightly  chilling  and  sometimes  freez- 
ing, which  regularly  render  it  inimical  to  germ 
life.  The  purity  of  atmosphere  which  is  repre- 
sented by  warm,  moist,  and  equable  climates  is 
not  to  be  compared  with  that  purity  which  is 
represented  by  the  opposite  attributes.  The 
first  is  where  the  temperature  so  continuously 
hovers  within  the  limits  of  the  microbe's  needs, 
where  sound  as  well  as  heat  is  smothered  within 
a  short  distance,  and  the  sun's  rays  give  a  dusky- 
red  glow.  The  second,  indicating  a  compara- 
tive absence  of  germs,  is  where  exposed  meat 
can  cure  and  not  spoil,  where  far-distant  objects 
appear  near,  and  where  the  unobstructed  rays 
of  the  sun  give  nearly  as  white  a  light  as  an 
electric  lamp  does. 

VI.  Why  Diathermancy,  is  to  be  preferred  to 
■  Dense,  Moist,  or  Smoky  Atmospheres. — This  dia- 
thermancy is  the  clearness  or  transparency  of 
the  air,  which  is  a  decided  indication  of  its 
purity.    It  is  with  the  atmosphere  as  with  wa- 


ter. The  larger  the  lake,  with  perfectly  clear 
water  through  which  one  can  see  to  a  great 
depth,  the  better  is  the  evidence  of  pttrity.  So 
a  large  area,  having  throughout  a  similar  at- 
mosphere, through  which  one  can  see  to  most 
remarkable  distances,  and  besides,  probably, 
be  deceived  as  regards  the  same,  must  indicate, 
as  its  coldness,  rarefaction,  and  dryness  do, 
that  the  purity  is  approaching  the  absolute. 
This  increasing  purity  of  atmosphere — that  is, 
the  absence  of  dust  or  smoke,  or  of  moisture 
with  its  attendant  infusoria — is  a  decided  fea- 
ture of  elevation,  because  with  each  rise  of 
1,000  feet  an  equivalent  stratum  of  air  has 
been  left  down  below,  and,  according  to  Prof. 
Tyndall,  each  higher  successive  stratum  con- 
tains less  and  less  of  infusoria.  Prof.  Miquel, 
of  the  Observatoire  de  Montsouris,  near  Paris, 
has  achieved  a  result  in  the  analysis  of  the  air 
which,  as  mentioned  by  Dr.  Poore  in  his  Can- 
tor lectures,  is  very  interesting  in  this  connec- 
tion.* Miquel  found  the  following  numbers  of 
bacteria  in  ten  cubic  metres  of  air  taken  as 
nearly  as  possible  at  the  same  time  at  the  re- 
spective places :  At  an  elevation  of  from  2,000 
to  4,000  metres,  none ;  on  the  lake  of  Thun  (560 
metres),  8 ;  near  the  Hotel  Bellevue,  Thun,  85 
in  a  room  of  the  Hotel  Bellevue,  Thun,  600 
in  the  Park  of  Montsouris  (near  Paris),  7,600 
in  Paris  itself  (rue  de  Rivoli),  55,000.  'These 
figures,  in  whatever  way  they  are  studied,  are 
certainly  suggestive  of  the  fact  that  atmos- 
pheric purity,  in  so  far  as  its  aseptic  nature  is 
concerned,  keeps  pace  with  diathermancy.  A 
rule  for  the  average  change  in  diathermancy, 
for  each  rise  in  elevation,  was  devised  by  the 
writer  in  1876  from  consecutive  observations 
of  the  sun  temperature  at  2  p.  m.  and  at  different 
elevations.f  It  is  as  follows  :  For  each  rise  of 
about  235  feet  there  is  one  degree  greater  dif- 
ference in  temperature  between  sun  and  shade 
at  2  p.  TO.,  as  shown  by  meiaHic  thermometers. 

An  attempt  by  the  writer  to  graphically 
illustrate  the  distribution  of  soils  in  the  United 
States  on  the  basis  of  their  absorbent  or  mois- 
tui-e-retaining  proclivity  was  met  by  many  ob- 
stacles. Such  work  pertains  rather  to  the 
duties  and  obligations  of  the  Government.  This 
inuoh,  however,  is  evident :  that  the  distribu- 
tion of  atmospheric  moisture  closely  coincides 
with  that  of  soils.  The  dry  soils,"  the  rooky 
and  sandy  portions  of  mountainous  configura- 
tion, and  the  dry,  sandy  loams,  with  rapid 
absorption  of  air  vapour  and  radiation  of  heat, 
nearly  represent  the  dry  sections,  atmosfjheric- 
ally  speaking.  Per  contra,  the  clay  soil  and 
marshes  of  level  sections,  with  their  moist  cold 
and  the  easy  solution  of  organic  emanations, 
are  closely  associated  with  the  moistest  atmos- 
pheres, excepting  where  there  are  humid  cur- 
rents from  over  large  bodies  of  water  or 
extensive  marshes.  This  correspondence  with 
reference  to  broad  areas  becomes  strong  proof 
of  the  utility  of  our  preferable  combination  of 
climatic  attributes. 

A  mountainous  country,  aside  from  the  bene- 
fit of  elevation  above  the  sea,  has  many  ad- 


*  Chronic  Pulmonarii  PhtMsU,  by  Hennaon  Weber. 
t  Rocky  Mountain  Health  Resorts. 
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vantages  over  a  level  region.  Chief  among 
these  are  the  quick  drainage,  which  allows  of 
no  detention  of  stagnant  water;  the  greater 
surface  of  the  earth  exposed  to  absorb  atmos- 
pheric moisture ;  the  many  faces  of  rocks,  etc., 
favouring  radiation  of  heat  and  reflection  of 
light ;  the  element  of  stimulation,  both  atmos- 
pheric and  electric;  the  controlling  of  severe 
winds  ;  the  variations  of  scenery,  temperature, 
and  exposure  afforded;  and  the  facility  with 
which  one  can  indulge  in  the  usual  "  climbing 
treatment "  and  pleasurable  outdoor  activities. 
When  these  advantages  are  compared  with  the 
moisture-retaining  properties,  the  sameness,  the 
"  siroccos,"  the  trade  winds,  and  the  "  northers  " 
of  level  regions,  there  is  not  much  difficulty  in 
choosing  between  them. 

The  changes  in  the  atmosphere  in  conso- 
nance with  the  variability  of  temperature  of 
mountainous  places  are  in  no  small  degree  elec- 
trical. There  is  an  increase  of  electrical  tension 
and  there  is  an  easier  and  more  frequent  inter- 
change between  the  positive  electricity  of  the 
dry  air  and  the  negative  quality  of  the  ground 
and  of  clouds,  so  that  the  condition  is  decidedly 
stimulating.  This  quality  in  mountainous  sec- 
tions is  associated  with  light  showers,  especially 
in  summer  time,  when  they  are  most  needed  to 
clear  the  atmosphere.  The  simultaneous  whirl 
of  a  light  or  rapid  wind  often  seen  at  great  alti- 
tudes purifies  by  its  substitution  of  an  unused 
and  fresh  supply  of  air  for  that  which  is  con- 
taminated. Where  people  crowd  together  in 
large  numbers,  the  daily  freezing  of  the  air  is 
the  only  sufficient  substitute  for  the  movement 
which  is  caused  by  a  mild  wind.  We  thus  ar- 
rive at  the  conclusion  that,  in  densely  settled 
sections,  continuous  stillness  of  the  atmosphere 
is  only  to  be  preferred  in  the  freezing  weather 
of  winter.  In  other  words,  the  warmer  the  at- 
mosphere the  more  is  air  movement  desirable. 

It  is  where  there  is  a  total  absence  of  land 
influence,  as  in  sea  voyages  and  on  islands  far 
out  at  sea,  or  on  dry,  sandy  coasts,  with  favour- 
able sea  winds  prevailing,  that  low  climates  may 
if  necessary,  be  substituted  for  high  ones.  The 
malarial  and  organic  emanations  from  the  soil, 
which  are  a  fruitful  source  of  increased  mor- 
tality from  phthisis  (Buchanan  and  Bowditch), 
are  thus  excluded  from  the  climatic  calculation. 
The  aseptic  condition  of  the  atmosphere  out  at 
sea  (Miquel),  its  quality  of  stimulation,  and  the 
tonic  effect  of  the  change,  with  the  invigora- 
tion  of  all  the  bodily  functions,  including  the 
improvement  of  appetite  and  digestion,  are  all 
akin  to  the  best  effects  of  high  climates,  though 
the  elimination  of  septic  germs  is  less  perfectly 
performed.  Evidently  being  out  on  a  sea  voy- 
age under  favourable  condition^  is  next  in  ad- 
vantage to  being  at  a  well-chosen  high-altitude 
resort  for  a  great  many  pulmonary  invalids, 
and  for  a  few  selected  ones  even  better,  for  rea- 
sons which  will  be  apparent  farther  on.  The 
great  difficulty  is  in  securing  the  "  favourable 
conditions." 

The  evidence  of  experience  is  in  harmony 
with  what  might  be  expected  from  aconsidera"- 
tion  of  these  favourable  climatic  attributes.  The 
chief  difficulty  is  our  inability  to  make  use  of 
statistics  of  lowlands  which  are  fair  for  com- 


parison with  those  which  have  been  tabulated 
for  high-altitude  stations.  As  to  the  latter, 
explaining  that  the  term  "  cured  "  ought,  per- 
haps, instead  to  be  stated  as  more  or  less  per- 
manently arrested,  and  that  the  records  given 
embrace  only  those  of  all  the  patients  treated 
during  a  given  short  period  by  any  of  the  ob- 
servers, then  the  following  table,  taken  from 
Dr.  Solly's  paper  on  The  Personal  Equation  in 
the  Treatment  of  Phthisis,  gives  a  very  clear 
idea  of  the  favourable  results  in  both  the  Alpine 
and  the  Colorado  high  altitudes : 

Elevated  Climates  (4,500  Feet  and  Upward), 
All  stages. 


EEPORTED  BY 

No.  of 
cases. 

Cured. 

Bene- 
fited. 

Where  treated. 

1.  Dr.  Hermann  Weber 

2.  Dr.  Theo.  Williams. 

3.  Dr.  H.A.Johnson.. 

4.  Dr.  Charles  Denison 

5.  Dr.  S.  A.  Fisk 

6.  Dr.  S.  E.  Solly 

106 

141  , 

19 

S02 
100 
141 

p.  C. 
36 
41 
37 
37 
35 
33} 

p.c. 

76 
75 
79 
80 
67 
67} 

Swiss  Alps. 
Colorado. 

u 

First  Stage. 


REPORTED  BY 


1.  Dr.  Hermann  Weber 

2.  Dr.  Theo.  WiUiams 

3.  Dr.  H.  A.  Johnson , 

4.  Dr.  Charles  Denison 

5.  Dr.  S.  A.  Fisk 

6.  Dr.  S.  E.  Solly 


P.  C.  of 

Cured. 

Bene- 

cases. 

p.  C. 

p.  C. 

66 

5U 

64 

65 

63 

90 

47 

44} 

78 

37 

76 

92 

42 

66 

90} 

44 

68 

87 

Swiss  Alps. 
Colorado. 


In  conclusion,  it  is  apparent  that  there  is 
nothing  more  evident  about  this  discussion 
than  that  the  element  of  altitude  is  inseparable 
from  the  best  climate  for  phthisis.  The  natural 
question  then  follows.  What  is  the  limit  up  to 
which  this  combination  of  qualities  can  be  car- 
ried that  the  best  results  may  be  obtained? 
This  is  a  question  of  individual  adaptability. 

The  best  method  of  conclusion  is  to  deter- 
mine what  conditions  or  diseases  are  suitable 
for  the  extreme  of  the  preferable  combination 
of  attributes,  and  then  arrive  at  modifications 
or  rejections  of  the  high-climate  cure  by  a  sys- 
tem of  eacfeswra.  This  is  the  position"  always 
held  by  the  writer,*  and  he  is  pleased  to  see 
the  confirmation  of  it  by  the  extended  experi- 
ence of  Jaccoud  as  given  in  his  late  work  on 
The  Treatment  of  Phthisis.  Jaccoud's  conclu- 
sions are  in  the  main  correct,  but  it  must  be 
borne  in  mind  that  they,  like  those  of  Tucker, 
Wise,  and  Hermann  "Weber,  and  most  of  C. 
Theodore  Williams's,  pertain  to  a  more  north- 
ern latitude  than  we  reason  about  in  the  United 
States.  In  the  Engadine,  Switzerland,  the  limit 
of  timber  growth  is  at  or  below  8.000  feet  ele- 
vation as  compared  with  a  similar  limit  at  or 
above  11,000  feet  in  Colorado.  Here  the  grad- 
ual rise,  the  distance  from  the  sea,  and  the  pe- 


*  "  Lessened  barometric  pressure  (25  to  24  inches) 
being  an  important  condition  of  successful  climatic 
treatment,  a  resort  to  a  well-chosen  elevated  climate 
should  constitute  a  part  of  the  physician's  advice  to 
every  consumptive  who  can  follow  it  and  for  whom 
the  elevation  is  not  specially  contra-indicated."— 
Eocky  Mountain  Health  Resorts. 
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ouliar  protection  from  our  interior  altitudes, 
make  the  change  from  low  levels  less  severe. 
Also  we  in  America  have  an  increased  advan- 
tage over  most  European  high  climates  in  that 
we  keep  up  the  curative  effect  by  suitable  in- 
crease of  altitude  in  summer.  Instead,  they  are 
compelled,  as  at  Davos,  St.  Moritz,  etc.,  to  give 
up  the  chosen  climatic  treatment  during  the 
warm  weather. 

The  plan  of  deciding  if  the  preferable  cli- 
mate can  be  made  use  of  in  a  given  case  by  ex- 
clusion because  of  negative  conditions  will  not 
be  readily  accepted  by  the  over-zealous  advo- 
cates of  low  climates.  This  is  perhaps  because, 
generally  speaking,  the  more  reasons  there  are 
for  exclusion  from  the  better  climate  the  less 
likelihood  is  there  of  an  ultimate  recovery. 
This  is  undoubtedly  true ;  besides,  sometimes  it 
is  not  an  easy  matter  to  decide  what  change  of 
climate  a  given  patient  shall  have,  because  of 
the  many  varying  considerations  to  be  weighed 
both  as  to  the  patient  and  as  to  the  climate.  I 
may  only  summarize  by  saying  that  the  prefer- 
able climate  for  the  great  majority  of  consump- 
tives in  the  United  States  varies,  according  to  the 
case,  between  1,500  feet  elevation  in  the  North 
in  winter  and  10,000  feet  as  a  possible  extreme  in 
the  southern  portion  in  summer.  As  to  patients, 
not  omitting  social  and  economic  bearings,  they 
vary  all  the  way  from  those  whose  cases  are  hope- 
less to  those  that  are  likely  to  prove  curable. 
There  must  then,  of  necessity,  be  many  very  deli- 
cate and  intricate  questions  to  be  decided  by  the 
attending  or  consulting  physician.  Of  course, 
then,  any  rule  of  procedure  must  be  susceptible 
of  much  variation,  and  the  physician  who  takes 
the  most  factors  into  account  and  weighs  them 
best  will  be  most  successful  in  the  manage- 
ment of  each  individual  case.  With  this  broad 
proviso  I  will  state  some  general  reasons  why  a 
given  invalid  may  not  go  to  an  otherwise  pref- 
erable climate.  Assuming  that  he  can  relin- 
quish home  and  business  cares  and  is  financially 
able  to  remain  from  four  months  to  two  years 
away  from  home,  or,  better,  perhaps,  make  a 
permanent  residence  where  he  recovers,  or  in 
that  vicinity,  then  the  following  are  what  we 
may  consider  as  possible  contra-indications  to 
a  climate  above  5,000  feet  elevation,  such  as 
that  along  the  eastern  base  of  the  Rooky  Moun- 
tains from  Wyoming  through  Colorado  into 
New  Mexico  and  northern  Arizona : 

1.  The  coldest  season  of  the  year,  intensify- 
ing the  effect  of  altitude  too  much  for  those 
coming  from  much  warmer  climates. 

2.  Advanced  age  of  the  individual,  render- 
ing acclimatization  difficult ;  senile  phthisis  ; 
and  the  fact  that  the  patients  are  too  old  and 
feeble  to  exercise  out  of  doors. 

3.  A  very  excitable,  nervous  temperament, 
aggravating  the  stimulation  of  climate,  pro- 
ducing irritability,  and  sometimes  wakeful- 
ness, "  erethistic  phthisis." 

4.  The  state  of  some  women,  because  of  a 
greater  susceptibility  and  lesser  adaptability 
to  the  change  and  to  outdoor  life  than  men 
have. 

5.  Valvular  lesions,  with  rapid  action  of  the 
heart,  especially  with  the  previous  exceptions. 
Diseases  of  the  great  vessels,  such  as  aneurysm. 


6.  Marked  and  extensive  emphysema,  pneu- 
mothorax, and  hydro-pneumothorax. 

7.  Active  pneumonia  and  existing  hsemop- 
tysis.  If  the  pneumonia  or  hiEmorrhage  is  re- 
cent, the  contra-indication  amounts  to  little; 
if  remote,  to  nothing.  If  there  is  reason  for 
some  doubt  in  any  such  otherwise  favourable 
case,  a  gradual  rise  in  elevation  should  be  ad- 
vised. 

8.  High  bodily  temperature,  whether  it  is 
rather  constant,  as  in  some  inflammatory  states 
or  in  catarrhal  extension  beyond  a  tubercular 
zone,  or  whether  it  is  regularly  vacillating,  as 
in  a  tubercular  infection — i.  e.,  daily  low  or  sub- 
normal in  the  morning,  and  up  to  103°  or  more 
later  in  the  day,  especially  with  a  suspicious  la- 
ryngeal complication,  as  in  so-called  "  catarrhal 
phthisis." 

9.  Extensive  involvement  of  lung  tissue  in 
diseased  action — i.  e.,  so  that  the  healthy  spiro- 
metrical  record  is  more  than  one  half  abridged. 
Of  course  an  advanced  stage  of  disease  renders 
this  contra-indication  much  stronger.  Dr.  C. 
Theodore  Williams,  in  his  Treatment  of  Pul- 
monary Consumption  by  Residence  at  High 
Altitudes,  expresses  this  contra-indication  as 
follows :  "  Phthisis  with  double  cavities,  with 
or  without  pyrexia ;  cases  of  phthisis  when  the 
pulmonary  area  at  low  levels  hardly  suflBces  for 
respiratory  purposes." 

10.  The  stage  of  softening,  if  accompanied 
by  daily  fever,  or  in  one  of  a  decided  hasmor- 
rhagic  diathesis.  "  Quick  consumption,"  with 
or  without  intestinal  ulceration  or  albuminuria. 

A  proper  estimate  and  consideration  of  these 
ten  possible  modifiers  of  the  high-altitude  pre- 
scription tend  greatly  to  give  the  physician 
confidence  of  success  in  sending  to  well-chosen 
elevated  regions  incipient  and  first-stage  tuber- 
cular pulmonary  invalids,  especially  in  hjemor- 
rhagic  or  inflammatory  cases  without  pyrexia; 
persons  not  too  old  and  of  fair  resisting  powers ; 
also  those  with  advanced  or  third-stage  disease 
with  a  unilateral  cavity  already  well  protected 
by  a  conservative  fibrosis.  If  asthma  (not  em- 
physema) complicates  an  otherwise  favourable 
ease,  Colorado  experience  has  fully  demon- 
strated the  desirability  of  the  change  if  the 
case  is  properly  diagnosticated  beforehand.  A 
correct  diagnosis  must  be  insisted  on  as  a  con- 
dition of  success,  for  the  physician  of  much 
experience  in  high-altitude  resorts  has  to  ac- 
knowledge that  too  many  failures  or  limited 
recoveries  can  be  accounted  for  by  a  previous 
neglect  to  duly  estimate  a  lung  disease  as  far- 
ther advanced  than  it  had  been  announced,  or 
to  sufiiciently  recognise  the  damaging  associa- 
tions of  mixed  infections,  such,  for  instance,  as 
arise  from  other  blood  taints  than  tuberculosis, 
or  from  the  coexistent  or  causative  effect  of 
fermenting  blood  states  due  to  dyspepsia,  or 
from  the  non-elimination  of  effete  "material,  as 
in  young  women  with  amenorrhcea  with  or 
without  constipation. 

Allowing  patients  to  go  to  high  altitudes, 
which  many  physicians  have  done,  as  a  dernier 
ressort,  when  they  have  not  a  five-per-cent. 
chance  of  living  six  months  anywhere,  needs 
our  strong  condemnation.  It  must  always  be 
remembered  that  every  rule  has  its  exceptions, 
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and  that  contra-indioations  may  be  neutralized 
by  favourable  circumstances,  snch  as  the  best 
time  of  year  for  the  change,  previous  experi- 
ence of  the  individual  in  high  climates,  and 
the  association  of  opposite  conditions  in  the 
same  patient. 

Sea  Voyages. — I  have  adverted  to  the  tonic 
effect  and  stimulating  character  of  sea  air  as 
being  not  very  unlike  those  of  high  altitudes 
in  their  results  upon  invalids.  There  is  a 
difference  of  opinion  among  writers  as  to  sea 
voyages  and  their  effect  upon  the  phthisical. 
Dr.  Walshe,  Dr.  Charteris,  Dr.  Gilchrist, 
and  others  place  a  high  estimate  upon  this 
remedial  means ;  while  Rochard  proved  by  the 
mortality  statistics  of  the  French  navy  that 
phthisis  was  a  common  cause  of  death  and 
that  the  disease  consumption  was  more  preva- 
lent in  the  navy  (mostly  in  the  tropics)  than  in 
the  French  army.  In  harmony  with  the  line 
of  argument  which  I  have  heretofore  adopted, 
the  question  is  (since  moisture  can  not  be  ex- 
eluded  at  sea) :  Are  the  sea  climates  cool  or 
cold,  and  so  stimulating,  or  are  they  very  warm, 
and  so  debilitating?  The  latter  was  the  case 
with  the  French  navy.  This  agreed  with  much 
other  evidence  obtained  from  statistics  of  voy- 
ages in  different  climates.  The  rule  is  that 
"  the  tropics  should  be  avoided  by  natives  of 
colder  and  temperate  climates,  especially  by 
the  young  and  weakly  and  those  suffering 
from  chronic  disease."  The  same  author.  Dr. 
Williams,  writes :  "  About  sea  voyages  in  gen- 
eral It  may  be  said  that  if  the  weather  be  fine 
and  the  patient  able  to  remain  on  deck,  the 
circumstances  are  very  favourable,  as  under 
no  other  conditions  could  he  procure  so  much 
fresh  air ;  but  in  stormy  weather,  confined  to 
his  cabin,  which  is  always  small,  often  unven- 
tilated,  with  portholes  closed  and  hatches 
battened  down,  a  different  state  of  things  pre- 
vails, and  even  in  moderate  weather  he  can  not 
be  always  on  deck,  and  seldom  gets  sufficient 
exercise."  In  the  tropics  the  skin  is  over- 
worked, and  the  kidneys  appear  to  suffer, 
while  the  fact  that  the  lungs  are  worked  more 
in  the  temperate  regions  goes  to  confirm  what 
we  glean  from  the  facts — namely,  that  the 
cooler  climates  at  sea  are  far  preferable  to  the 
warm  or  tropical  ones.  Many  instances  of  im- 
provement of  invalids  while  on  the  voyage 
from  England  to  America  have  been  known 
to  the  writer.  Dr.  C.  Theodore  "Williams  kept 
an  account  of  65  phthisical  patients,  who  took 
in  all  118  sea  voyages,  48  of  whom  went  to 
Australia  and  back,  round  the  Cape  of  Good 
Hope.  The  general  results  were  good,  and 
there  was  improvement  in  77  per  cent.  Gain 
in  weight  (the  usual  result  of  sea  voyages)  was 
one  of  the  evidences  of  improvement  in  most 
of  these  cases.  The  local  results,  however,  while 
better  than  those  in  consumptives  in  the  Ri- 
viera, especially  for  excavation  cases,  were  not, 
on  the  whole,  equal  to  the  favourable  results 
obtained  in  the  high-altitude  treatment — that 
is,  the  appearances  seemed  deceptive,  as  "  the 
disease  of  the  lungs  may  steadily  progress." 
He  concludes  that  sea  voyages  may  be  recom- 
mended in  the  following  cases : 

1.  Chronic  pleurisy  and  chronic  empyema. 


2.  Chronic  bronchitis. 

3.  Various  forms  of  scrofulous  disease,  in- 
cluding scrofulous  phthisis. 

4.  Hcemorrhagic  phthisis. 

5.  Tuberculous  excavation,  where  the  cavity 
is  limited  and  the  disease  unilateral. 

6.  Neuroses,  the  result  of  overwork,  and 
especially  insomnia. 

The  Seasons. — These  natural  divisions  of 
climate  of  necessity  largely  govern  the  jour- 
neyings  of  invalids,  the  times  of  going  as  well 
as  the  choice  of  destination. 

The  lack  of  space  here  to  introduce  them 
and  the  need  of  the  advising  physician  to 
have  on  hand  an  ever-ready  reference  book  of 
all  important  seasonal  weather  records  lead 
the  author  to  refer  for  all  these  data  to  his 
seasonal-humidity,  temperature,  rain,  wind, 
and  cloudiness  charts  of  all  United  States  Sig- 
nal Service  stations  (including  the  health  re- 
sorts generally),  as  given  in  Jlie  Climates  of 
the  United  States  in  Colours,  previously  men- 
tioned. 

This  question  of  the  seasons  of  the  year  is 
one  of  no  small  importance,  notwithstanding 
the  general  truth  that  the  best  time  for  a  per- 
son to  go  is  when  he  has  to  because  of  be- 
ginning lung  trouble,  and  not  as  a  last  chance. 
For  one  who  really  needs  the  change  there  is 
no  time  better  than  the  present.  The  season 
of  the  year  does  not  produce  so  much  differ- 
ence in  the  indications  for  a  given  invalid's 
hastening  away  as  the  advance  of  the  dis- 
ease from  incipiency  or  the  first  stage  to  the 
ominous  second  stage,  when  the  lung  is  "go- 
ing to  pieces."  While  the  summer  is  by  far 
the  preferable  season  in  our  mountains,  and 
the  autumn  is  a  good  season  in  which  to  get 
acclimated  to  a  given  high  altitude  before 
cold  weather  comes  on,  yet  many  maintain  that 
the  best  results  obtained  by  those  suited  to 
the  rarefled-air  cure  are  obtained  in  the  winter 
season.  On  the  other  hand,  others  not  so  well 
suited,  such  as  neurotic  persons,  those  unable 
to  exercise  because  of  advance  of  disease  or  ex- 
tensive fibrosis  leading  to  marked  deficiency 
in  oxygenation,  or  those  with  too  sensitive 
mucous  membranes  to  stand  the  cold,  stimu- 
lating, and  dry  outdoor  air,  do  well  to  modify 
the  effects  by  going  to  southern  New  Mexico, 
Arizona,  or  California,  as  the  indications  may 
be.  during  the  months  from  November  to  April. 

I  can  not  here  describe  the  many  excellent 
medium-altitude  resorts  which  invalids  may 
choose  as  compromise  climates  (perhaps  tem- 
porarily indicated),  such  as  the  Adirondacks, 
Asheville,  N.  C,  Lookout  Mountain,  Tenn.,  and 
the  western  portions  of  Nebraska,  Kansas,  and 
Texas.  Much  that  has  been  said  favourable  to 
higher  altitudes  is  also  applicable  to  the  sec- 
tions named — between  3,000  and  3,000  feet 
above  sea  level. 

For  those  who  have  means,  the  consideration 
of  the  season  of  the  year  may  make  desirable 
the  adoption  of  a  course  which  in  some  cases 
is  quite  successful — namely,  to  get  the  advan- 
tage of  gradual  acclimatization  and  approach 
the  high  altitude  by  degrees.  For  such  per- 
sons, coming  from  the  Eastern  or  Middle 
States,  a  good  plan  is  to  journey  south  in  win- 
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ter  and  early  spring,  and  go  to  western  Texas, 
southern  Arizona,  or  southern  California  for  a 
sojourn  till  April  or  May,  calculating  then  to 
reach  some  of  the  elevated  resorts  in  the  in- 
terior, along  the  eastern  or  southern  slopes  of 
the  great  "  backbone  "  of  the  continent. 

The  time  to  remain  in  a  climate  in  which 
recovery  seems  to  have  taken  place  is  a  more 
delicate  question  to  handle  than  is  generally 
considered.  This  is  because  tuberculosis  is 
apt  to  be  rendered  latent  by  the  climatic  treat- 
ment and  by  Nature's  healing  plan — the  fibroid 
process.  It  is  often  essential  not  only  that  a 
patient  should  remain  permanently  in  the  new 
immunity  climate  he  has  reached,  but  that  he 
should  adopt  a  new,  an  out-of-door  active  oc- 
cupation, in  order  to  obtain  the  best  results. 
In  less  urgent  cases  the  patients,  encouraged 
by  the  absence  of  all  physical  signs  of  disease 
and  by  a  gain  in  weight,  if  they  show  normal 
records  by  the  spirometer  and  manometer, 
may  return  to  their  former  homes  to  live  with 
comparative  safety.  Many,  however,  find 
themselves  self-deceived  when  they  return  to 
their  old  haunts  and  confined  occupations. 

Tuberculosis — and  that  is  what  is  at  the  bot- 
tom of  most  of  these  chronic  pulmonary  ills — 
is  rendered  latent  by  the  process  of  fibroid 
healing  in  theJungs,  whether  this  is  promoted 
by  diet,  by  exercise,  or  by  climate.  These  are  the 
three  principal  agencies  of  relief  thus  far  dis- 
covered, and  the  individual  has  the  same  fight 
to  go  over  again  (it  may  be  with  a  more  unfa- 
vourable outlook)  if  he  does  not  accept  and  act 
upon  the  lesson  of  experience.  His  occupa- 
tion, his  habits  of  life  as  to  exercise  and  feed- 
ing, his  climate,  must  thereafter  coincide  with 
what  he  has  found  to  be  most  beneficial  in  his 
health-seeking  sojournings. 

There  are  many  conditions  of  disease  and 
necessities  of  the  patient  which  have  to  be 
left  to  the  judgment  and  trial  of  the  attend- 
ing physician.  And  there  are  differences  in 
localities  and  peculiar  advantages  and  com- 
forts, no  doubt,  near  home  which  may  lead  to 
a  modification  of  the  best  selection  of  climatic 
attributes. 

It  is,  however,  hoped  that  enough  of  both 
fact,  argument,  and  experience  has  been  pre- 
sented to  show  that  it  is  the  adaptation  of 
climate  to  the  individual's  needs  which  is  de- 
sired, and  that  in  the  great  majority  of  cases 
of  phthisis  this  will  be  most  successfully  ac- 
complished in  the  dry,  cool,  rarefied,  sunny, 
clear,  and  pure,  though  variable,  atmosphere  of 
a  well-chosen  high  altitude. 

Charles  Denison. 

CLOVES,  caryophyllus  (U.  S.  Ph.).  caryo- 
phyllum  (Br.  Ph.),  caryophylli  (G-er.  Ph.),  are 
the  dried  unexpanded  flower-buds  of  Eugenia 
aromatiea.  There  are  numerous  oil  glands 
under  the  epidermis  of  the  clove,  and  18  per 
cent,  of  the  substance  of  the  clove  is  volatile 
oil.  Beside  this,  it  contains,  according  to 
Maisch,  13  per  cent,  each  of  tannin  and  gum, 
6  per  cent,  of  a  tasteless  resin,  and  wax,  caryo- 
phyllin,  CioHuO,  and  eugenin,  C10H12O2.  Ac- 
cording to  H.  Thoms,  oil  of  cloves  has  a 
specific  gravity  of  from  1-060  to  I'OCo,  and 


consists  principally  of  eugenol,  a  phenol  hav- 
ing the  same  formula  as  eugenin.  The  (juan- 
tity  of  this  substance  that  is  contained  in  oil 
of  cloves  may  be  taken  as  a  measure  of  the 
value  of  the  oil ;  the  oil  contains  also  a  ses- 
quiterpene, CisHai.  Professor  Jorissen  and 
E.  Hairs  (Pharm.  Jour,  and  Trans.,  1893-'94, 
p.  261)  isolated  from  the  oil  a  substance  that 
closely  resembled  vanillin  in  its  physical  and 
chemical  characteristics.  Caryophyllin  occurs 
«s  white,  tasteless  needles,  and  eugenin  as 
pearly  scales. 

Oil  of  cloves,  oleum  caryophylli  (U.  S.  Ph., 
Br.  Ph.),  oleum  caryophyllorum  (Ger.  Ph.),  is  a 
pale  yellow,  thin,  volatile  oil  distilled  from 
cloves,  possessing  the  characteristic  odour  of 
cloves  and  a  pungent,  spicy  taste.  The  oil 
becomes  darker  and  thicker  in  the  course  of 
time.  It  is  seldom  administered  internally, 
but  has  been  used  to  allay  toothache,  being  in- 
serted into  the  cavity  in  cases  of  dental  caries, 
also,  applied  on  a  pledget  of  cotton,  to  relieve 
earache.  From  the  oil  neutral  acicular  crys- 
tals of  benzoyl-eugenol  have  been  obtained, 
and  their  use  has  been  recommended  in  the 
treatment  of  tuberculous  affections;  also  cin- 
namyl-eugenol,  colourless,  odourless,  tasteless 
crystals  that  are  used  in  tuberculous  condi- 
tions ;  and  eugenol-acetamide,  a  patented  an- 
Eesthetic. 

Powdered  cloves  are  stimulant  and  carmina- 
tive, and  in  this  way  have  a  slight  influence  in 
promoting  digestion.  The  dose  of  cloves  is 
from  15  to  60  grains ;  that  of  the  infusum 
caryophylli  (Br.  Ph.)  from  1  to  4  fl.  oz.  Ex- 
ternally, cloves,  heated  and  moistened  with  al- 
cohol, are  applied  as  a  spice  poultice  to  the 
epigastrium  to  relieve  nausea  or  vomiting. 

Manotti  (Therap.  Qaz.,  1891,  p.  431)  found 
that  tincture  of  cloves  retarded  the  develop- 
ment of  the  Bacillus  tuberculosis,  and  he 
treated  a  number  of  cases  of  local  tuberculosis 
with  injections  of  a  lO-per-cent.  emulsion  of 
cloves  in  olive  oil  into  the  tuberculous  region. 
He  stated  that  cold  abscesses  were  greatly  im- 
proved by  these  injections,  which  were  also 
more  useful  than  iodoform  emulsions  for  the 
treatment  of  fungous  arthritis  and  tubercular 
adenitis.  J.  'Kanasz  {Therap.  Qaz.,  1892,  p. 
838)  employed  a  10-per-cent.  solution  of  essence 
of  cloves  in  olive  oil  in  the  treatment  of  local 
tuberculosis.  Prom  30  to  300  drops  were  in- 
jected at  intervals  of  a  week,  the  time  depend- 
ing upon  the  rapidity  with  which  the  oil  was 
absorbed,  and  fungous  arthritis  and  tubercu- 
lous glands  were  benefited  by  the  treatment. 

Eugenol,  or  eugenic  acid,"  is  a  powerful  an- 
tiseptic, and  has  been  used  for  this  effect  by 
dentists.  It  produces  slight  aniesthesia  when 
applied  to  mucous  membranes.  It  has  been 
used,  in  a  lanolin  ointment,  in  eczema. 

Samuel  T.  Armstronb. 
CLYSTERS.— See  Bnemata. 
CNICUS   BENEDICTUS.— See  Centau- 

REA  BENEDICTA. 

COAL  TAB,  a  dark,  thick  liquid  obtained 
in  the  dry  distillation  of  coal,  is  the  source  of 
many  medicinal  substances,  which  will  be  found 
treated  of  under  their  own  heads.    Coal  tar 
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itself,  mixed  with  20  parts  of  plaster  of  Paris, 
is  used  in  veterinary  practice  as  an  antiseptic 
application  to  foul  wounds  and  ulcers.  A 
saponaceous  compound,  the  coaltar  saponine 
of  the  French,  used  for  the  same  purposes,  is  a 
liquid  made  by  mixing  1  part  of  coal  tar  with 
3  parts  of  black  soap  and  adding,  with  gentle 
heat  and  stirring,  1  part  of  alcohol  and  24 
parts  of  water. 

COBAIiT  is  a  metal  which  is  found  in  com- 
bination with  arsenic  and  sulphur.  Its  salts 
are  usually  red  when  they  are  hydrated  and 
blue  when  anhydrous.  Cobalt  and  its  salts 
are  poisonous,  killing  by  paralysis  of  the  re- 
spiratory centre  in  the  medulla  oblongata 
rather  than,  as  Brunton  has  said,  by  arrest  of 
the  action  of  the  heart.  In  smaller  doses  they 
cause  slight  contraction  of  the  blood-vessels. 
Dr.  D.  J.  Leech  (Brit.  Med.  Jour.,  1885,  ii,  p. 
1005)  found  that  cobalt  yellow,  a  double  nitrite 
of  cobalt  and  potassium,  was  irregular  in  its 
action ;  in  some  individuals  3  or  4  grains  pro- 
duced very  little  fall  in  the  blood-pressure, 
while  in  others  4  grains  lowered  the  tension 
for  three  hours  and  7  grains  lowered  it  for  six 
hours ;  the  duration  of  its  action  was  not 
greater  than  that  of  the  other  nitrites. 

Buohheim  and  Buchner  have  reported  that 
small  doses  of  cobalt  salts  are  not  poisonous. 
Cobalt  chloride  in  10-grain  doses  given  to  a 
dog  by  the  stomach  or  endermioally  produced 
vomiting,  and  6  grains,  intravenously,  caused 
death;  6  grains  of  cobalt  sulphate  injected 
into  a  rabbit's  stomach  killed  the  animal  in  a 
few  hours.  Huseman  found  that  cobalt  oxide 
in  30-grain  doses  caused  the  death  of  dogs  in  a 
few  hours.  In  regard  to  those  experiments,  it 
has  been  said  that  the  cobalt  was  impure  in 
consequence  of  the  presence  of  arsenic,  and  that 
the  phenomena  produced  were  the  results  of 
arsenical  poisoning;  so  Siegen  experimented 
with  cobalt  nitrate  and  cobalt  chloride  which 
were  absolutely  free  from  arsenic,  and  found 
that  i  of  a  grain  of  either  of  these  substances 
would  kill  a  frog  in  half  an  hour,  and  ^  a  grain 
would  kill  a  strong  rabbit  in  three  hours. 

Dr.  T.  P.  Anderson  Stuart  (Jour,  of  Anal, 
cmd  Phys.,  1882-'83,  p.  89)  found  that  after 
injections  of  cobalt  carbonate  into  the  dorsal 
lymph-sac  of  frogs  the  colour  of  the  skin  of 
the  body  became  darker ;  there  were  fibrillary 
twitohings,  first  in  the  muscles  of  the  abdomen, 
then  in  those  of  the  fore  limbs,  and  finally  in 
those  of  the  hind  limbs ;  spasmodic  gaping  and 
motor  ineo-ordination  occurred,  succeeded  by 
clonic  and  tonic  convulsions,  which  were  fol- 
lowed by  stupefaction.  The  heart  beat  more 
slowly  and  feebly,  the  respiratory  movements 
ceased  altogether,  and  death  gradually  ensued. 
He  found  that  cobalt  had  no  appreciable  efiect 
on  striped  muscle ;  that  it  paralyzed  the  cere- 
brum to  some  extent,  and  that  it  had  no  effect 
upon  the  blood-corpuscles.  In  warm-blooded 
animals  there  is  greater  motor  excitement  when 
the  salt  is  injected  into  the  blood  than  when  it 
is  administered  subcutaneously ;  this  is  fol- 
lowed by  the  discharge  of  urine  and  faeces  and 
by  violent  retching  and  vomiting.  The  heart 
beats  rapidly,  strongly,  and  regularly,  the 
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breathing  is  deep  and  rapid,  there  may  be 
contraction  of  the  pupil,  and  the  retching 
continues.  After  large  doses  the  respiratory 
movements  become  longer  and  more  laboured, 
convulsions  supervene,  and  then  respiration 
fails,  although  the  heart  may  continue  beating 
for  some  time  after  the  cessation  of  the  respira- 
tory movements.  After  non-toxic  doses  there 
may  be  a  persistent  serous  diarrhoea,  stomatitis 
accompanied  by  difficulty  of  chewing  and  swal- 
lowing, loss  of  appetite,  great  thirst,  blacken- 
ing of  the  teeth,  softening  of  the  gums,  and  the 
emission  of  a  foul  odour  from  the  mouth  or 
gaseous  eructations  from  the  stomach.  The 
urine  becomes  of  a  rich  brown  colour,  and  this 
persists  until  the  cobalt  is  excreted ;  this  col- 
oration is  not  due  to  blood-pigment.  Post 
mortem,  inflammation  of  the  entire  alimentary 
tract  and  small  hfemorrhagic  extravasations 
in  the  endocardium  and  epicardium  are  found. 
In  case  of  poisoning  by  cobalt,  we  should 
empty  the  stomach  by  a  hypodermic  injection 
of  apomorphine,  and  give  warm  mucilaginous 
drinks  and  hypodermic  injections  of  strych- 
nine. 

[Cobalt  has  been  but  little  used  in  medicine. 
An  oxide,  prepared  by  precipitating  the  chlo- 
ride with  potash,  has  been  used  in  rheumatism 
and,  in  doses  of  from  10  to  20  grains,  as  an 
emetic,  but  the  published  reports  upon  its 
action  are  inadequate  to  justify  its  recommen- 
dation. 

Potassium  cobaltonitrite,  Coj(N02)iaK6  H- 
2H2O,  has  been  used  by  Dr.  J.  West  Roosevelt 
(N.  Y.  Med.  Jour.,  Aug.  25,  1888,  p.  197)  in 
cases  in  which  other  nitrites  are  often  indi- 
cated. To  prepare  the  salt,  a  solution  of 
potassium  nitrite  is  mixed  with  a  solution  of  a 
salt  of  cobalt,  previously  acidulated  with  acetic 
acid ;  the  result  is  a  crystalline  precipitate 
varying  in  colour  from  bright  yellow  to  a  dull 
olive  shade.  Dr.  Roosevelt  used  the  potassium 
cobaltonitrite  at  the  suggestion  of  Dr.  Wolcott 
Gibbs,  who  thought  that,  on  account  of  its 
stability  and  relative  insolubility,  it  would 
probably  cause  a  slower,  more  uniform,  and 
more  easily  controlled  action  than  that  of 
nitroglycerin,  sodium  nitrite,  amyl  nitrite,  or 
ethyl  nitrite.  The  dose  was  ^  a  grain  every 
two,  three,  or  four  hours,  in  a  few  cases  every 
hour.  Among  the  patients  there  were  three 
with  urmmia,  high  arterial  tension,  and  dysp- 
nosa.  The  tension  fell  in  from  fifteen  min- 
utes to  an  hour.  In  two  of  the  cases  the 
dyspnoea  was  wonderfully  relieved,  and  in  one 
of  them,  in  which  the  cobaltonitrite  was  given 
alternately  with  nitroglycerin,  the  patient  felt 
positive  that  the  relief  of  dyspncea  was  more 
lasting  from  the  cobalt  salt  than  from  the 
nitroglycerin,  and  that  it  produced  no  fulness, 
throbbing,  or  pain  in  the  head,  while  nitro- 
glycerin had  caused  a  great  deal.  In  another 
case  in  which  the  two  drugs  were  given  alter- 
nately, neither  seemed  to  give  much  relief,  and 
there  was  vomiting  after  the  use  of  the  cobalt 
salt  was  begun,  but  Dr.  Roosevelt  thinks  it 
uncertain  whether  this  was  due  to  the  cobalt 
or  to  the  uraemia.    In  the  third  case  the  cobalt 

fave  absolute  relief  from  dyspncea  and  pro- 
uced   neither  headache  nor  vomiting.     Dr. 
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Roosevelt  regards  his  experience  in  the  use  of 
the  cobaltonitrite  as  encouraging.  The  salt, 
he  remarks,  is  easily  prepared,  cheap,  stable, 
and  safe.] — Samuel  T.  Armstrong. 

COBWEB.— See  Aeanea. 

COCA  AND  COCATN'E.—Erythroxylon 
coca  is  a  small  tree  that  grows  wild  in  various 
parts  of  South  America.  The  chief  supply  is 
from  plantations  established  in  Peru,  Ecuador, 
Bolivia,  and  Brazil.  It  is  from  the  leaves  that 
the  potent  principles  are  derived.  These  are 
collected  in  enormous  quantities  at  harvest- 
time,  which  in  some  localities  may  occur  two 
or  three  times  a  year. 

At  the  time  of  the  conquest  coca  was  found 
to  be  in  general  use  among  the  natives  of 
Peru,  who  were  in  the  habit  of  chewing  the 
leaves  with  a  small  quantity  of  vegetable 
ashes,  for  the  purpose  of  combatting  the  fa- 
tigue engendered  by  manual  labour  and  pro- 
tracted marches.  Most  travellers,  whether  of 
an  early  or  later  period,  who  have  been  in  a 
position  to  study  the  effects  of  the  plant  upon 
the  natives  as  well  as  themselves  join  in  extol- 
ling its  virtues  as  a  remedy  against  the  exhaus- 
tion incident  to  excessive  physical  and  mental 
exertion. 

In  addition  to  these  qualities  of  erythroxy- 
lon,  which  are  now  thoroughly  understood  by 
the  medical  profession,  various  apocryphal  vir- 
tues have  been  imputed  to  the  plant  by  the 
ignorant  since  the  days  of  the  earliest  tradi- 
tion. These  things  possess,  however,  merely  a 
legendary  significance  and  are  altogether  devoid 
of  practical  interest.  What  most  nearly  con- 
cerns us  for  the  moment  is  the  stimulating 
property  of  the  drug — a  property  which  of  late 
years  has  procured  for  coca  an  extensive  use 
in  medicine. 

Briefly  summarized,  the  effects  produced  by 
a  good  preparation  of  coca  upon  the  organism 
are :  1.  Mental  exhilaration,  resembling  some- 
what that  observed  after  a  considerable  dose 
of  caffeine.  8.  A  marked  tendency  to  wake- 
fulness. 3.  Temporary  exemption  from  the 
craving  for  food,  but  without  true  physiological 
substitution.  4.  Increase  of  the  number  and 
force  of  the  heart  beats. 

When,  however,  the  dose  is  excessive,  the  pic- 
ture becomes  much  amplified.  The  subject 
experiences  an  exaggerated  sense  of  Men  etre,  a 
feeling  of  veritable  beatitude,  both  mental  and 
physical,  expressing  itself  in  incoherent  flights 
of  the  imagination  and  an  abnormally  acute 
consciousness  of  muscular  vigour.  To  these 
may  be  added  muttering  delirium,  hallucina- 
tions, especially  of  vision,  and  ultimately  ma- 
nia. 

Coca  is  best  administered  either  as  a  wine  of 
coca,  of  which  the  well-known  vin  Mariani  is 
typical,  or  in  the  form  of  the  fluid  extract,  ex- 
tractum  cocm  fluidum  (U.  S.  Ph.),  extractum 
cocm  liquiduni  (Br.  Ph.).  In  my  experience, 
the  elixir  and  tincture  are  not  sufficiently  ac- 
tive for  clinical  purposes. 

Coca  is  chiefly  indicated  as  an  adjunct  in  the 
management  of  neurasthenia  and  anaemia,  ac- 
companied by  moderate  depression,  loss  of  ap- 
petite, or  slight  impairment  of  digestion.    It 


has  been  recommended  in  a  host  of  other  con- 
ditions, but  this  is  its  legitimate  field. 

To  prevent  the  temporary  impairment  of  ap- 
petite due  to  its  slightly  benumbing  effect  upon 
the  gastric  mucous  membrane,  it  is  usually  best 
to  give  it  after  eating  or  during  the  latter  part 
of  the  meal. 

Three  alkaloids,  hygrine,  ecgonine,  and  co- 
caine, have  been  isolated  from  coca  leaves.  The 
first,  of  which  the  chemical  autonomy  is  doubted 
by  some,  is  a  liquid  obtained  by  treating  the 
leaves  with  amylic  alcohol,  while  the  second 
results  from  heating  cocaine  with  hydrochloric 
acid.  Neither  of  these  substances  has  as  yet 
made  for  itself  a  place  in  practical  medicine. 
With  cocaine,  however,  the  case  is  quite  differ- 
ent, for  this  substance  has  proved  to  be  one  of 
the  most  valuable  additions  ever  made  to  the 
resources  of  medicine. 

For  years  physicians  had  been  alive  to  the 
necessity  of  finding  some  means  of  producing 
local  insensibility  for  both  surgical  and  medi- 
cal purposes.  Yet,  plausible  as  some  of  their 
attempts,  such  as  compression  of  the  blood- 
vessels and  nerves  or  congelation  of  the  tissues, 
appeared  at  first  sight,  they  all  failed  to  main- 
tain a  hold  .upon  the  mind  of  the  profession, 
for  the  good  and  simple  reason  that  in  one  im- 
portant particular  they  were  all  lacking.  All 
the  methods  proposed  were,  if  not  entirely,  yet 
practically  non-chemical,  for  there  was  not  at 
hand  a  substance  which  possessed  such  an  af- 
finity for  the  sensory  nerves  that,  when  brought 
in  contact  with  them,  it  was  able  to  suspend 
conduction. 

Now  this,  as  all  the  world  knows,  is  precisely 
what  cocaine,  CnH2,N04,  separated  from  the 
leaves  of  erythroxylon  in  1859  by  Niemann,  can 
accomplish. 

Cocaine  has  a  bitter  taste,  is  but  slightly 
soluble  in  water,  but  freely  so  in  ether,  in 
chloroform,  in  oils,  in  melted  vaseline,  etc. 
With  acids  it  forms  salts,  most  of  which  are 
readily  soluble  in  water.  Thus  we  have  the 
hydrochloride,  hydrobromide,  citrate,  benzoate, 
tannate,  and  sulphate  of  cocaine.  The  one 
first  mentioned  is  probably  more  employed 
than  all  the  others  combined. 

In  addition  to  these  may  also  be  mentioned 
cocaine  phenate,  which  is  insoluble  in  water, 
but  readily  soluble  in  water  and  oleate  of  co- 
caine, which  is  nothing  more  than  a  saturated 
solution  of  the  alkaloid  in  oleic  acid. 

Cocaine  phenate  has  been  sometimes  em- 
ployed in  the  nasal  cavity  and  in  catarrhal 
conditions  of  the  stomach.  The  success  at- 
tending these  efforts  has  not,  however,  been 
flattering,  and  at  the  present  time  this  prepa- 
ration is  not  much  used.  It  is,  of  course,  quite 
unsuited  for  hypodermic  use  on  account  of  its 
insolubility  in  water. 

In  1862  Schroff  mentioned  before  the  Medi- 
cal Society  of  Vienna  that  when  cocaine  was 
brought  in  contact  with  the  tip  of  the  tongue 
there  was  produced  in  a  short  time  complete 
loss  of  sensibility  in  the  part  thus  exposed  to 
the  influence  of  the  drug. 

One  would  imagine  that  an  observation  so 
suggestive  would  have  produced  its  effect  upon 
an  intelligent  body  of  medical  men ;  yet  for 
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twenty  years  little  or  nothing  was  heard  of  it. 
At  length,  however,  in  1884,  Dr.  Karl  Keller, 
of  Vienna,  now  of  New  Yorlc,  again  took  up 
the  matter  (Wien.  med.  Wochenschr.,  Oct.  25, 
Nov.  1)  and  demonstrated  in  an  elaborate  series 
of  experiments  that  the  alkaloid  was  capable  of 
anaesthetizing  the  cornea  and  conjunctiva  as 
well  as  the  tongue. 

Dr.  Henry  D.  Noyes  directed  the  attention 
of  American  practitioners  to  Keller's  obser- 
vations in  a  letter  published  in  the  Medical 
Record  of  Oct.  11,  1884.  This  early  notifica- 
tion was  fortunate  for  the  physicians  of  this 
country,  for  it  enabled  them  to  evolve  the  best 
means  of  employing  the  local  anaesthetic  long 
before  their  European  colleagues  had  begun  to 
make  much  use  of  the  new  acquisition.  Thus 
it  has  come  to  pass  that  the  credit  for  the  so- 
lution of  this  part  of  the  problem  belongs  to 
America.  Two  stages  are  discernible  in  the 
evolution  of  this  practical  side  of  the  under- 
taking :  1.  That  in  which  the  attention  of  the 
investigators  was  directed  to  the  application 
of  the  drug  to  the  various  mucous  surfaces. 
These  activities  represented  self-evidently  an 
extension  of  the  observations  of  Schroff  and 
Koller.  3.  A  period  characterized  by  system- 
atic attempts  to  apply  the  new  local  anal- 
getic to  the  sensory  nerves  of  the  skin  and 
other  tissues  both  for  surgical  and  for  medical 
purposes.  It  soon  became  apparent  that  this 
second  portion  of  the  problem  would  make 
some  unique  demands  on  ingenuity. 

Let  us  consider  these  two  aspects  of  the 
question : 

1.  The  Application  of  Cocaine  to  Mucous 
Surfaces. 

Application  to  the  Eye. — Cocaine  is  now  uni- 
versally employed  in  ophthalmic  practice,  usu- 
ally in  the  form  of  the  hydrochloride.  Solutions 
of  various  degrees  of  concentration  are  em- 
ployed, though  probably  most  operators  still 
give  preference  to  one  of  4  per  cent.  To  ob- 
tain the  best  results  repeated  instillations  of  a 
drop  or  two  should  be  made  every  ten  minutes 
for  half  an  hour,  when  the  ansesthesia  will 
have  become  so  profound  as  to  readily  admit 
of  the  performance  of  such  operations  as  that 
for  cataract,  removal  of  foreign  bodies,  iridec- 
tomy, sclerotomy,  slitting  of  the  canaliculi, 
tenotomy,  and  even,  as  some  surgeons  aiRrm, 
extirpation  of  the  eyeball.  When  it  is'employed 
for  the  last-mentioned  operation,  instillation 
must  be  supplemented  by  subconjunctival  in- 
jection in  order  to  obtain  the  greatest  possible 
degree  of  analgesia.  In  performing  iridectomy, 
more  especially  for  glaucoma,  some  surgeons 
are  in  the  habit  of  supplementing  the  prelimi- 
nary instillations  by  injections  into  the  ante- 
rior chamber.  The  operation  is  much  more 
likely  to  be  a  painless  one  when  this  precaution 
is  observed  than  when  instillations  alone  are 
relied  upon. 

Application  to  the  Nose,  Pharynx,  and  Lar- 
ynx,— Since  cocaine  is  readily  absorbed  by  the 
mucous  membrane  of  the  nose,  pharynx,  and 
larynx,  it  is  possible  to  perform  a  number  of 
operations  in  those  regions  by  means  of  the 
local  anaesthetic.    Removal  of  polypi  from  the 


larynx  and  nose,  cutting  off  the  uvula,  scrap- 
ing of  the  epiglottis,  and  the  introduction  of  a 
catheter  into  the  Eustachian  tube,  are  all  pos- 
sible in  this  way.  Some  operators  prefer 
strong  solutions  of  from  10  to  20  per  cent,  for 
the  purpose. 

Application  to  the  Genito-urinary  Tract, — 
When  a  few  drops  of  a  solution  of  from  2  to  5 
per  cent,  of  the  anaesthetic  are  injected  into 
the  urethra  a  catheter  may  be  introduced  with- 
out pain,  provided  there  is  no  stricture.  Lithot- 
rity,  litholapaxy,  and  other  operations  may  be 
performed  after  injections  of  cocaine. 

Application  in  Gynaecology. — There  is  con- 
siderable difference  of  opinion  among  surgeons 
as  to  the  exact  limitations  of  local  anaesthesia 
in  gynaecology.  Some  have  not  hesitated  to 
invoke  it  in  laparotomy,  ovariotomy,  and  other 
great  undertakings  of  abdominal  surgery,  but 
the  majority  of  surgeons  are,  doubtless,  still 
content  to  reserve  it  for  the  minor  operations 
about  the  vulva,  vagina,  and  uterine  cavity. 
Grattage,  cervical  dilatation,  the  removal  of 
polypi,  excision  of  the  cervix,  and  the  operation 
for  vesico-vaginal  fistula  have  all  been  done 
under  local  anaesthesia.  Most  observers  are 
agreed  that  the  applications  to  the  mucous 
surface  of  the  uterus  and  vagina  should  be  sup- 
plemented by  injections  into  the  parenchyma. 

Applications  to  the  Rectum. — Cocaine  has 
been  used  by  various  surgeons  in  the  extirpa- 
tion of  haemorrhoids  and  in  fistula.  The  plan 
usually  pursued  is  to  apply  the  anaesthetic  to 
the  mucous  membrane  by  the  aid  of  absorbent 
cotton  saturated  with  a  5-per-cent.  solution. 
Supplementary  injections  may  also  be  made 
should  circumstances  seem  to  require  it.  When, 
however,  the  complications  to  be  met  with  are 
at  all  considerable,  it  is  probably  better  to  resort 
to  general  narcosis. 

Application  in  Dental  Surgery.  —  In  the 
Transactions  of  the  Odontological  Society,  vol. 
xix,  Mr.  Hern  (quoted  by  Buxton)  enumerates 
the  following  applications  of  cocaine  in  dental 
surgery : 

The  adjustment  of  clamps  and  separators. 

The  introduction  of  wedges. 

The  application  of  ligatures  for  the  rubber. 

The  manipulation  of  deep  cervical  edges  of 
cavities,  whether  for  excavating,  filling,  trim- 
ming, or  polishing. 

The  removal  of  tartar  in  pyorrhoea  alveo- 
laris. 

The  modelling  of  sensitive  and  irritable  mu- 
cous membranes.  For  this  purpose  a  paint  of 
a  10-per-cent.  solution  is  used,  or  a  spray  of  2 
or  4  per  cent.,  according  to  the  degree  of  sensi- 
bility manifested  by  the  parts. 

For  lancing  and  excising  gum-tissue. 

For  the  relief  of  pain  after  extraction. 

For  anaesthetizing  pulps  before  extirpation. 

For  obtunding  sensitive  dentine  (results  not 
very  satisfactory). 

For  purposes  of  extraction  two  or  three  in- 
jections are  made  around  the  root  of  the  tooth 
in  such  a  way  that  part  of  the  solution  is  placed 
in  front  and  part  behind  the  prominent  ridge 
of  the  buccal  alveolus.  The  procedure  is  not, 
however,  uniformly  successful,  and,  owing  to 
the  proximity  of  the  point  of  injection  to  the 
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brain  and  spinal  cord,  the  absorption  of  the 
drug  has  frequently  been  accompanied  by  pro- 
found constitutional  symptoms. 

II.   The  Application  op  Cocaine  to  the 
Skin. 

To  scientifically  make  use  of  cocaine  in  op- 
erations involving  more  or  less  extensive  dis- 
section of  the  integument  is  a  very  different 
thing  from  applying  it  to  the  mucous  mem- 
brane. 

It  will  be  convenient  to  treat  this  portion  of 
the  subject  under  the  two  following  headings : 
Introduction  of  the  anaesthetic  into  the  integu- 
ment ;  and  Perpetuation  of  its  effects  upon  the 
peripheral  nerves  after  introduction. 

a.  Inteoduotion  op  the  Anesthetic  into 

THE  Integument. 
1.  Injection  by  Means  of  the  Hypodermic  Nee- 
dle.— To  painlessly  inject  cocaine  into  the  skin 
is  a  very  simple  matter,  and  to  accomplish  it 
one  need  only  proceed  as  follows :  After  the 
proper  antiseptic  precautions  'have  been  ob- 
served the  part  is  sprayed  with  rhigolene  or, 
what  is  at  present  more  convenient,  with  ethyl 
chloride.  As  soon  as  the  insensibility  induced 
by  the  refrigeration  is  sufficient,  the  point  of 
the  hypodermic  needle  is  introduced  just  below 
the  epidermis  and  a  drop  or  two  injected  into 
the  tissues.  On  withdrawing  the  needle  and 
testing  the  condition  of  sensibility  at  the  point 
of  injection,  it  will  be  found  that  there  is  com- 
plete auEesthesia.  Now,  by  again  inserting  the 
needle  into  this  small  area  of  insensibility,  and 
as  it  is  forced  onward,  injecting  the  solution 
gradually  in  front  of  the  point,  it  is  possible  to 
inject  a  wide  area  without  causing  the  slightest 
pain.  Hence  the  ethyl  chloride  can  be  dis- 
pensed with  after  the  first  injection.  It  is 
well  to  make  the  injections  in  an  orderly  man- 
ner. Thus  it  is  advisable  to  inject  the  sub- 
epidermal region  first,  and  subsequently  the 
deeper  tissues. 

2.  Introduction  of  the  Ancesthetic  into  the 
Skin  Endermically. — To  accomplish  the  en- 
dermio  introduction  of  the  alkaloid,  it  is  only 
necessary  to  produce  a  small  blister,  withdraw 
the  serum  with  a  syringe,  and  inject  in  its  place 
the  anaesthetic.  Both  operations  are  readily  ac- 
complished by  the  aid  of  an  ordinary  hypoder- 
mic syringe  provided  with  a  fine  needle.  The 
procedure  is  not  especially  valuable,  even  med- 
ically ;  and  for  the  induction  of  local  anaes- 
thesia for  surgical  purposes  it  has  no  practical 
value.  • 

3.  Cataphoresis,  or  the  Introduction  of  the 
AncBsthetie  into  the  SMn  hy  the  Aid  of  the  Qal- 
vanic  Current. — So  far  as  I  know,  Sir  Benjamin 
Ward  Richardson  was  the  first  to  attempt  the 
introduction  of  a  remedy  (chloroform)  into  the 
skin  by  the  aid  of  the  galvanic  current.  This 
was  years  before  cocaine  was  heard  of.  After 
the  ansesthetie  properties  of  the  latter  were 
made  known  it  was  but  natural  that  attempts 
should  be  made  to  cause  it  to  enter  the  skin 
by  invoking  the  assistance  of  the  same  agent 
which  had  been  used  with  a  similar  purpose  in 
the  case  of  chloroform.  Accordingly  Wagner 
in  Europe,  and  subsequently  I  myself — for  the 


first  time  in  America— made  use  of  the  same- 
principle.  The  method  which  I  devised  differs, 
however,  from  that  proposed  by  Richardson 
and  Wagner,  notably  in  this :  that  I  resort  to 
preliminary  painless  puncture  of  the  skin,  by 
means  of  the  well-known  instrument  of  Baun- 
scheidt,  which  is  provided  for  the  purpose  with 
numerous  fine  needles.  This  is  done  with  a 
view  to  increasing  the  porosity  of  the  skin,  and 
thus  facilitating  the  introduction  of  the  an- 
iBsthetic. 

Without  anticipating  further  I  will  give  a 
brief  account  of  my  method,  which  is  an  im- 
provement on  that  described  by  me  in  1886* 
{N.  Y.  lied.  Jour.,  Nov.  19). 

Its  essential  features  are  as  follows :  The  re- 
gion to  be  saturated  with  the  chemical  is  first 
perforated  by  a  large  number  of  delicate  nee- 
dles, which  are  driven  into  the  integument  on 
releasing  a  spring,  much  after  the  manner  of 
the  old-fashioned  spring  lancet.  The  object  of 
this  is,  as  has  previously  been  said,  to  increase 
the  porosity  of  the  skin,  thus  enabling  the  cur- 
rent to  propel  the  anaesthetic  into  the  depths 
of  the  parenchyma.  It  is,  however,  of  the  ut- 
most importance  to  employ  only  the  finest 
needles  obtainable,  since  when  coarse  ones  are 
used  large  openings  are  produced — openings 
which  no  longer  belong  in  the  category  of 
"  pores,"  and  through  which  the  chemical  re- 
fuses to  pass.  Only  punctures  which  are  in- 
visible to  the  naked  eye,  and  reveal  their 
presence  solely  when  seen  through  a  strong 
magnifying  glass,  fulfil  the  indications. 

The  next  step  is  the  introduction  of  the 
anassthetic  by  the  help  of  the  galvanic  current. 
In  order  to  accomplish  this  we  proceed  as  fol- 
lows: 

Two  or  three  thicknesses  of  flannel  cloth  are 
saturated  with  a  five-  or  six-per-cent.  solution 
of  the  hydrochloride  of  cocaine.  The  cloth  is 
then  laid  over  the  perforated  area  of  the  skin, 
care  being  taken  to  avoid  folds  or  other  in- 
equalities of  the  surface.  A  layer  of  potter's 
clay,  of  a  consistence  to  be  readily  fashioned 
to  correspond  to  any  irregularity  of  bodily 
contour,  is  then  spread  over  the  flannel  to  the 
depth  of  an  inch.  In  this  layer  of  clay  is  now 
embedded  a  thin  sheet  of  copper.  Th"is  sheet 
of  copper  is  next  placed  in  communication  by 
means  of  an  ordinary  insulated  conducting 
wire  with  the  positive  pole  of  a  galvanic  bat- 
tery. It  will  thus  be  seen  that,  when  the  circuit 
is  completed,  the  current  passes  through  the 
clay  electrode  to  the  flannel,  where  it  exercises 
its  propulsive  influence  upon  the  anaesthetic. 

As  to  the  position  of  the  negative  pole, 
which  should  be  of  good  size,  all  that  need  be 
said  is  that  it  is  to  be  placed  as  near  as  pos- 
sible to  the  positive  pole  but  without  touch- 
ing the  latter.  A  broad,  flat  sponge,  saturated 
with  warm  water  and  held  in  place  by  an  elas- 
tic strap,  answers  every  purpose. 

With  regard  to  the  strength  of  the  current, 
much  will  depend  upon  the  situation  and  ex- 
tent of  the  area  to  be  anaesthetized.  Generally 
speaking,  the  greater  the  area  the  stronger 
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must  be  the  current  and  the  longer  must  be 
the  application.  It  is  of  importance  to  remem- 
ber, however,  that  very  strong  currents  are  not 
admissible  about  the  head  and  face.  As  a  rule, 
I  usually  begin  with  three  cells,  gradually  in- 
creasing their  number  to  five  or  six.  When 
the  application  is  made  to  other  parts  of  the 
body,  as,  for  example,  to  the  extremities,  cur- 
rents of  much  greater  strength  may  be  em- 
ployed. In  this  connection  It  is  worthy  of  note 
that  currents  of  considerable  quantity,  such  as 
those  obtainable  from  large  zinc  and  carbon 
cells,  are  preferable  to  all  others.  It  is  impos- 
sible to  lay  down  infallible  rules 
as  to  the  length  of  time  the 
current  should  be  allowed  to 
do  its  work,  since  much  will 
depend  upon  the  character  of 
the  skin — whether  soft  and  per- 
meable or  the  reverse.  As  a 
rule,  from  ten  to  twenty  min- 
utes will  be  found  sufficient, 
though  exceptionally  the  cur- 
rent may  be  allowed  to  exert 
its  influence  for  a  somewhat 
longer  time. 

When  oataphoresis  is  resorted 
to  for  strictly  medical  purposes, 
as,  for  example,  in  the  treat- 
ment of  local  pain,  the  effects  of  the  ansesthetic 
may  be  re-enforced  by  supplementary  injec- 
tions of  antipyrine,  theine,  or  pyrogallio  acid 
into  the  affected  area. 

Since  the  publication  of  my  first  paper  on 
cataphoresis  Dr.  Frederick  Peterson  and  others 
have  done  some  clever  work  in  the  same 
field. 

So  much,  then,  for  the  various  means  at  our 
disposal  tor  introducing  the  anassthetic  into 
the  integument  and  subjacent  tissues. 

We  now  come  to  the  second  part  of  the  prob- 
lem— the  perpetuation  of  the  effects  of  the 
anaesthetic  upon  the  peripheral  nerves.  There 
are  various  ways  of  accomplishing  this,  accord- 
ing as  to  whether  we  desire  to  prolong  the 
effect  of  the  anaesthetic  for  operative  or  med- 
ical purposes. 

It  will  be  well  to  consider  the  surgical  appli- 
cation of  the  principle  first. 

b.  Methods  op  Perpetuatino  the  Action  op 
Cocaine  upon  the  Peripheral  Nerves. — 
The  Prolongation  of  the  Local  Action 
OP  Cocaine  for  Surgical  Purposes. 
The  Author's  Method. — When  cocaine  is 
injected  into  one  of  the  extremities  it  is  an 
easy  matter  to  perpetuate  its  action  to  any 
reasonable  extent.  It  is,  in  fact,  only  necessary 
to  arrest  the  arterial  and  venous  circulation,  as 
I  long  since  demonstrated  (N.  Y.  Med.  Jour., 
Sept.  19,  1885,  and  Jan.  3,  1886),  by  the  aid  of 
an  appropriate  ligature  around  the  limb,  or 
when  this  is  impossible,  as  in  the  breast  and 
back,  by  the  application  of  rings,  clamps,  and 
the  like.  The  latter  are,  however,  much  less 
perfect  in  their  action  than  the  ligature ;  and 
I  shall  therefore  presently  describe  a  procedure 
by  which  they  can  be  got  rid  of  altogether. 
Without  anticipating,  however,  let  it  be  as- 
sumed that  an  operation  involving  both  time 


and  skill  is  to  be  performed  upon  one  of  the 
extremities. 

The  plan  to  be  followed  in  auaasthetizing  the 
field  of  operation  and  perpetuating  the  effects 
of  the  anaesthetic,  as  originally  described  by 
me,  is  this : 

Mapping  out  the  Veins. — As  the  puncture 
of  large  veins,  though  not  usually  followed, 
by  serious  consequences,  is  to  be  avoided  when 
possible,  the  following  precautionary  measures 
may  be  adopted :  A  piece  of  ordinary  elastic 
webbing  is  passed  around  the  central  portion 
of  the  limb"  and  drawn  sufficiently  tight  to 
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cause  swelling  of  the  superficial  veins.  It  is 
now  an  easy  matter  to  trace  out  the  course  of 
the  distended  vessels  (Fig.  1)  with  an  ordi- 
nary coloured  pencil;  so  that,  when  the  liga- 
ture is  removed,  these  topographical  reminders 
remain  upon  the  integument. 

The  Exsanguination  of  the  Limb. — To  ren- 
der the  application  of  the  tourniquet,  subse- 
quently employed  in 
arresting  the  circula- 
tion, as  comfortable  as 
possible,  it  is  well  to  ex- 
sanguinate the  limb 
with  an  ordinary  Es- 
march  bandage  (Fig. 
2).  The  latter  should 
be  carried  up  to  (but 
not  beyond)  the  field 
of  operation,  and  main- 
tained in  place  till  the 
injections  of  the  anaes- 
thetic are  completed. 
A  strong  flat  tourni- 
quet is  then  applied 
about  the  limb  above 
the  field  of  operation, 
and  drawn  sufficiently 
tight  to  interrupt  the 
circulation  in  the  ves- 
sels (Fig.  3).  The 
bandage  is  then  un- 
wound from  the  lower 
part  of  the  limb.  Some 
operators,    I    believe, 

prefer  to  interrupt  the  circulation  in  the  veins 
alone ;  but  the  result  obtainable  in  this  way  is 
not  quite  so  perfect.  By  this  method  complete 
anjesthesia  has  been  maintained  for  scientific 
reasons  for  an  hour  and  a  half;  such  a  pro- 
longation of  the  anffisthesia  will,  however 
scarcely  be  called  for  in  practice.  ' 
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Operations  of  magnitude,  snch  as  extirpation 
of  tumours,  ligation  of  large  vessels,  and  even 


amputations  of  the  extremities,  have  been  per- 
formed successfully  by  the  use  of  this  method. 

Therapeutic  Thrombosis,  or  the  Localiza- 
tion AND  Prolongation  of  the  Action  op 
Cocaine. 

This  procedure  was  iirst  described  by  me  in 
the  New  York  Medical  Journal  for  December 
36,  1891. 

It  is  self-evident  that  while  it  is  possible  to 
employ  the  method  previously  described  in 
operations  upon  the  extremities,  this  can  not 
be  done  in  the  surgery  of  the  back,  abdomen, 
breast,  or  head.  Then  it  is  necessary  to  resort 
to  other  means  of  prolonging  the  effect  of  the 
anaesthetic.  I  have  already  alluded  to  one  of 
these — the  application  of  rings  of  various 
sizes,  covered  with  India  rubber,  and  pressed 
with  bands  upon  the  tissues  surroundmg  the 
field  of  operation  (Pig.  4).  But  while  in  this 
way  it  is  possible  to  greatly  lessen  the  circula- 
tion in  the  area  inclosed  by  the  ring,  it  is  not 
possible  to  entirely  suspend  it:  consequently 
a  greater  or  less  deportation  of  the  anaesthetic 
by  the  blood  stream  is  inevitable.  To  obviate 
this  I  have  devised  the  following  plan,  which 
entirely  relieves  the  operator  of  the  necessity 
of  employing  mechanical  devices. 

Four  principles  are  embodied  in  the  pro- 
cedure ;  these  are : 

1.  Injection  of  the  anaesthetic  (cocaine)  into 
the  skin. 

3.  The  subsequent  introduction  through  the 
same  hypodermic  needle,  and  without  its  re- 
moval from  the  part,  of  a  non  irritant  oil. 

3.  Precipitation  of  this  oil,  after  its  injec- 
tion into  the  skin,  by  the  aid  of  moderate 
cold,  but  without  freezing  the  tissues. 

4.  Taking  up  the  slack  of  the  skin  near  the 
seat  of  injection,  should  the  integument  be 
very  elastic. 

The  technique  involved  in  the  practical  ap- 
plication of  these  principles  may  be  thus  de- 
scribed :  Into  that  portion  of  the  integument 
which  is  to  be  anjesthetized  an  aqueous  solu- 
tion of  the  hydrochloride  of  cocaine  is  injected. 
Then,  without  removing  the  hypodermic  nee- 
dle, a  considerable  quantity  of  the  oil  of  theo- 
broma,   or  cacao  butter,   as  it  is  commonly 


called,  is  likewise  injected  into  the  area  which 
is  to  be  rendered  insensible. 

Finally,  by  the  application  of  cold  to  the 
skin  directly  after  the  execution  of  these 
manoeuvres,  we  cause  the  oil  to  solidify  within 
the  parenchyma,  thus  obstructing  the  circula- 
tion in  the  capillaries  and  causing  more  or  less 
complete  stasis. 

To  carry  these  manipulations  into  complete 
effect  a  double  syringe  (Fig.  5)  is  required, 
one  barrel  containing  a  2-  or  3-per-cent.  so- 
lution of  the  hydrochloride  of  cocaine  and  the 
other  the  oil  of  theobroma,  which  is  main- 
tained in  a  fluid  state  by  occasionally  dipping 
the  syringe  into  warm  water  of  about  110°  P. 
The  capacity  of  the  barrel  containing  the  an- 
aesthetic is  loo  minims,  while  that  destined  to 
contain  the  oil  will  readily  hold  400  or  500 
minims. 

Both  these  barrels  are  connected  by  means 
of  a  bifurcated  tube  with  the  same  needle ;  so 
that  by  pressing  first  upon  one  piston  rod  and 
then  upon  the  other,  the  two  liquids  may  be 
injected  through  the  same  needle  at  the  will 
of  the  operator. 

It  is  absolutely  necessary  that  both  the 
aqueous  solution  of  the  ansesthetic  and  the 
oil  should  proceed  along  the  same  path,  so 
that  the  occlusion  of  the  capillaries  shall 
occur  immediately  after  anjesthetization  of  the 
sensory  filaments  in  their  immediate  vicinity. 
Hence  the  necessity  of  employing  a  double 
syringe  and  an  aqueous  solution  of  the  an- 
aesthetic— a  solution  that  does  not  combine  or 
solidify  with  the  oil  of  theobroma,  but  remains 
fluid,  and  therefore  physiologically  potent, 
about  the  filaments  of  the  sensory  nerves.  It 
is  evident  that  oleaginous  solutions  of  the  alka- 
loid (cocaine)  are  inapplicable,  for  the  simple 
reason  that  they  combine  and  then  solidify 
with  the  oil  of  theobroma,  and  are  thus  ren- 
dered inoperative,  as  is  shown  by  the  imme- 
diate disappearance  of  the  anassthesia» 

The  precipitation  (solidification)  of  the  oil 
in  the  tissues  may  be  accomplished  by  apply- 
ing an  ice  bag 
to  the  skin,  or 
spraying  it  with 
ether,  rhigplene, 
or  ethyl  chlo- 
ride. I  prefer  the 
ethyl  chloride, 
which  may  now 
be  had  in  tubes 
of  30  grammes — 
a  most  conve- 
nient method  of 
using  it  as  a 
spray.  It  is  by 
no  means  neces- 
sary to  spray  the 
parts  continu- 
ously, occasional 
refrigeration  be- 
in^  all  that  is  re- 
quired to  main- 
tain the  oil  in  a  solid  state  within  the  tissues. 
To  appreciate  this  point,  it  must  be  borne  in 
mind  that  the  melting  point  of  the  oil  of  theo- 
broma is  from  86°  to  95°  F.,  so  that  a  reduction 
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in  temperature  of  from  15°  to  20°  is  sufficient 
to  keep  the  oil  in  a  solid  state  within  the 
parenchyma.  Moreover,  the  oil  of  theobroma 
is  specially  applicable  on  account  of  its  bland, 
non-irritating  property,  which  admits  of  its  in- 
jection in  large  quantities  without  the  least 
chance  of  unpleasant  consequences. 

As  a  matter  of  course,  having  served  its 
purpose,  the  oil  is  melted  and  deported  by  the 
general  circulation  when  the  application  of 
cold  to  the  skin  is  discontinued. 

But  even  during  the  application  of  cold 
there  is  a  gradual  melting  of  the  solidified  oil, 
beginning  at  the  periphery  and  proceeding 
toward  the  centre.  In  consequence  of  this  the 
anesthesia  tends  also  to  disappear  at  the  pe- 
riphery. 

This  subsidence  of  the  anaesthesia  may  be 
enormously  retarded  by  simply  taking  up  the 
slack  of  the  skin  outside  the  zone  of  anaesthesia. 


sensory  nerve-trunks,  in  order  to  render  insen- 
sible the  areas  to  which  they  (the  nerves)  are 
distributed. 

There  is  really  nothing  new  in  the  principle 
here  advocated,  as  it  was  proposed,  and  experi- 
mentally demonstrated  by  me  ten  years  ago 
(iV.  Y.  Med.  Jour.,  Sept.  19,  1885).  Not  only 
did  I  suggest  at  that  time  the  introduction  of 
the  anaesthetic  in  the  vicinity  of  definite  sen- 
sory nerves,  but  I  also  applied  the  ligature,  so 
as  to  arrest  the  circulation,  and  keep  the  co- 
caine solution  in  prolonged  contact  with  the 
nerve. 

In  Experiment  I,  for  example,  to  quote  from 
my  article  above  referred  to,  I  injected  5  minims 
of  a  4-per-cent.  solution  of  the  hydrochloride 
of  cocaine  in  the  neighbourhood  of  the  external 
cutaneous  nerve  of  the  forearm,  a  short  dis- 
tance below  and  to  the  right  of  the  biceps 
tendon.    In  a  short  time  the  effects  of  the 


To  accomplish  this  it  is  only  necessary  to  make 
a  fold  in  the  skin  and  maintain  the  latter  by 
means  of  a  strip  or  two  of  ordinary  elastic  ad- 
hesive plaster  or  by  the  application  of  a  small 
spring  clothespin,  which  may  be  had  in  the 
shops  for  a  few  cents.  It  must  not,  however, 
be  inferred  that  stretching  of  the  skin  is  req- 
uisite to  the  attainment  of  the  most  complete 
results ;  all  that  is  required  is  the  elimination 
of  the  excessive  elasticity  of  the  skin  at  the 
seat  of  injection.  When  this  is  done  in  the 
simple  manner  previously  described  the  tissues 
above  the  solidified  fatty  mass — and  nowhere 
else — retain  a  milky-white  appearance  as  long 
as  the  oil  is  retained  in  a  compact  condition 
by  the  judicious  application  of  cold.  As  soon, 
however,  as  the  fatty  mass  is  allowed  to  melt, 
or,  in  other  words,  when  we  neglect  to  spray 
the  injected  area  with  ether  or  ethyl  chloride 
from  time  to  time,  the  skin  resumes  its  normal 
appearance  and  the  anaesthesia  is  at  an  end. 
Here  we  have  the  absolute  demonstration  of  the 
efficacy  of  the  hardened  oil  to  practically  arrest 
the  capillary  circulation  at  the  seat  of  injection. 

By  the  application  of  these  principles  I  have- 
succeeded  in  maintaining  a  limited  zone  of 
anaesthesia  for  considerably  over  an  hour,  and 
I  see  no  reason  why  the  anaesthesia  should  not 
be  maintained  for  a  much  longer  period. 

Recently,  Krogius  {CtrlM.f.  Chir.,  No.  11, 
1894)  has  advocated  the  subcutaneous  intro- 
duction of  the  anfesthetic  in  the  vicinity  of 


agent  became  apparent.  The  skin  for  some 
distance  around,  and  particularly  below  the 
puncture,  was  anaesthetic. 

After  the  lapse  of  a  few  minutes,  judging 
that  the  anassthesia  had  reached  its  maximum 
extent  and  intensity,  I  applied  an  Esmarch 
tourniquet  around  the  arm  a  short  distance 
above  the  elbow.  On  examining  the  radial 
artery,  I  found  that  the  pulse  was  entirely  ob- 
literated. 

Fifteen  minutes  later  the  anaesthesia  had 
extended  down  the  right  anterior  aspect  of  the 
forearm  several  inches,  and  was  of  sufficient 
intensity  to  admit  of  pinching  and  pricking  ad 
libitum. 

After  the  lapse  of  nearly  forty  minutes  I 
removed  the  tourniquet,  not,  however,  because 
the  anesthesia  showed  the  slightest  diminution 
— for,  on  investigation,  it  proved  to  be  as  pro- 
found as  ever — but  on  account  of  the  tightness 
of  the  tourniquet,  which  caused  the  subject 
experimented  upon  considerable  discomfort. 

I  fancy  that  this  citation  from  ray  original 
paper  will  prove  sufficiently  convincing. 

The  Neurological  Uses  of  Cocaine. 
It  is  clear  that  a  remedy  possessed  of  the 
analgetic  qualities  of  cocaine  is  capable  of 
doing  useful  service  in  some  departments  of 
neurology.  Accordingly,  it  is  not  astonishing 
that  its  assistance  should  be  occasionally  in- 
voked in  the  management  of  certain  conditions 
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characterized  by  localized  pain,  and  notably  in 
circumscribed  neuritis. 

Localization  (Prolongation)  of  the  Action  of 
Cocaine  m  Circumscribed  Neuritis. — Let  us 
assume,  for  simplicity  of  presentation,  that  we 
have  to  deal  with  neuritis  giving  rise  to  pain 
in  the  temporal  region ;  and  that  it  has  been 


FiQ.  6. 

decided,  after  general  measures  have  failed,  to 
attempt  to  abort  the  painful  condition  by  local 
measures. 

All  that  is  required  is  to  first  introduce  the 
anaesthetic,  either  alone  or,  better  still,  in  com- 
bination with  aconite,  pyrogallic  acid,  or  anti- 
pyrine ;  and  then  to  place  over  the  injected 
area  a  piece  of  fine-wire  gauze,  which  in  turn 
is  pressed  down  upon  the  skin  by  a  T-shaped 
block  of  wood,  provided  with  an  elastic  strap 
(Pig.  6).  The  same  thing  may  be  accomplished 
by  placing  a  lead  weight  upon  the  gauze  while 
the  patient  remains  in  a  recumbent  position. 

As  a  result  of  these  simple  expedients,  the 
gauze  is  pressed  well  into  the  skin,  so  that  the 
threads  of  the  former  cause  occlusion  of  the 
subjacent  capillaries,  but  without  pressing  out 
the  anaesthetic,  which  remains  caught,  as  it 
were,  in  the  meshes. 

By  the  use  of  this  method,  first  described  by 
me  in  the  Medical  Record  for  March  19,  1887, 
I  have  frequently  produced  a  state  of  complete 
anaesthesia  lasting  more  than  an  hour. 

Local  Medication  of  the  Spinal  Cord. — In 
the  New  YorJc  Medical  Journal  for  October  31, 
1885,  and  sub'sequently  in  the  Medical  Record 
for  March  17,  1888,  I  showed  that  when  a 
given  amount  of  a  medicament  was  injected 
into  the  vicinity  of  the  spinal  cord  certain 
modifications  in  the  functions  of  the  latter 
might  be  induced. 

Thus,  when  strychnine  is  injected  in  this 
manner,  the  functions  of  the  cord,  and  notably 
the  refiexes,  are  greatly  exalted ;  much  more 
so,  in  fact,  than  if  the  medicament  had  been 
simply  injected  into  the  general  circulation,  as 
in  ordinary  hypodermic  medication.  On  the 
other  hand,  the  modifications  in  function 
which  I  have  observed  after  injection  of  an 
anaesthetic,  such  as  cocaine,  have  been  sensory 
in  character — such,  for  example,  as  more  or 
less  complete  ansesthesia,  tingling,  numbness, 
and  various  other  parsesthesiae,  these  phenom- 
ena being  principally  confined  to  the  parts 
below  the  point  of  injection.  The  line  of 
argument  which  led  up  to  these  results  it  is 


not  necessary  for  me  to  detail;  enough,  that 
the  experiments.,  which  were  at  first  conducted 
on  dogs,  were  afterward  verified  in  man ;  and 
the  expedient  has  since  been  resorted  to  on 
several  occasions.  I  was  careful,  too,  to  point 
out  that  this  principle  of  medication  offered 
an  admirable  and  before  unsuspected  and  po- 
tent means  of  treating  certain  de- 
rangements of  the  spinal  cord.  Thus 
it  was  shown  that  the  painful  phe- 
nomena present  in  spinal  irritation 
might  sometimes  be  abolished  by  re- 
sort to  this  exceedingly  direct  and 
effective  therapeutic  procedure ;  and 
to  this  I  may  add  that  the  perma- 
nency of  the  effects  produced  is  en- 
hanced by  the  combination  of  co- 
caine with  other  remedies. 

Having  ascertained  this  much,  it 
occurred  to  me  that  it  would  be  a 
matter  of  practical  interest  to  pursue 
these  researches  further ;  according- 
ly, shortly  after  the  publication  of 
the  paper  above  referred  to,  I  con- 
ducted a  series  of  experiments  which  proved  in 
the  most  conclusive  manner  that  when  cocaine 
was  brought  into  the  immediate  vicinity  of  the 
posterior  aspect  of  the  spinal  cord,  its  effects 
upon  the  latter  were  much  greater  than  when 
even  excessive  doses  were  injected  into  the 
general  circulation.  For  a  detailed  account 
of  these  experiments  I  must  refer  the  reader 
to  ray  original  papers  above  quoted. 

For  the  present  I  shall  content  myself  with 
indicating  the  method  which  I  have  devised 
for  depositing  the  solution  of  the  anesthetic 
in  the  immediate  neighbourhood  of  the  spinal 
cord,  when,  as  in  the  painful  crises  of  locomo- 
ter  ataxia  or  spinal  irritation,  it  may  seem 
desirable  to  produce  a  local  effect  upon  that 
organ.  Having  examined  the  vertebrEe  of  the 
lower  portion  of  the  spinal  column,  I  observed 
that  the  posterior  surface  of  the  transverse 
process,  even  at  its  greatest  depression,  though 
almost  on  a  level  with  the  posterior  aspect  of 
the  spinal  canal,  did  not  fall  at  all,  or,  in  rare 
cases,  possibly  very  slightly,  below  it.  This  is 
especially  true  of  the  ninth,  tenth,  eleventh, 
and  twelfth  dorsal,  and  of  the  first  and  second 
lumbar  vertebrae.  As  soon  as  I  had  observed 
this  anatomical  coincidence,  I  saw  at  once  that, 
in  so  far  as  the  lower  vertebrae  were  concerned, 
the  problem  of  approaching  the  immediate 
vicinity  of  the  cord  with  the  point  of  a  hypo- 
dermic needle,  without  danger  of  wounding  it, 
was  solved.  In  a  word,  to  make  the  matter 
short,  the  simple  technique  which  I  elaborated 
on  the  basis  of  these  observations  is  as  fol- 
lows: 

1.  I  first,  as  a  rule,  induce  a  condition  of 
cutaneous  anaesthesia  in  the  vicinity  of  the  spi- 
nous processes  of  the  tenth  and  eleventh  dorsal 
vertebrre  over  an  area  almost  as  large  as  a  silver 
dollar.  This  I  do  simply  for  the  comfort  of  the 
patient.  The  electro-chemical  method  elabo- 
rated by  me,  or  the  hypodermic  syringe,  may 
be  employed  for  the  purpose. 

3.  I  now  call  into  requisition  a  fine  needle, 
about  three  inches  long,  provided  with  a  han- 
dle and  a  sliding  nut.     The  latter  may  be 
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fixed  at  any  portion  of  the  continuity  of  the 
needle  by  means  of  the  screw.  This  needle  I 
thrust  down  (about  half  an  inch  laterally  from 
the  spinous  process  of  the  tenth  dorsal  verte- 
bra) until  the  bone  is  reached.  The  nut  is  then 
pushed  down  until  it  rests  lightly  upon  the 
skin,  and  is  secured  in  place  by  means  of  the 
screw  (Fig.  7).     I  then  withdraw  the  needle. 

It  is  now  clear,  from  what  has  already  been 
said,  that  the  distance  from  the  nut  to  the 
point  of  the  needle  corresponds  almost  exactly 
with  the  distance  from  the  surface  of  the  in- 
tegument to  the  cord.  To  make  assurance 
doubly  sure,  however,  I  am  in  the  habit  of  sub- 
tracting 2  or  3  millimetres  from  the  measure- 
ment thus  obtained. 

3.  Upon  a  fine  cannula  (Fig.  8),  also  provided 
■with  a  sliding  nut,  the  distance  previously  noted 
upon  the  needle  is  measured  off  (minus  2  or  3 
millimetres),  and  the  nut  secured  firmly  in  place. 

4.  This  hollow  needle  is  then  attached  to  a 
syringe  of  100  minims'  capacity,  filled  with  a 
1-5-per-cent.  solution  of  the  hydrochloride  of 
cocaine,  to  which  is  added  about  iV  of  a  grain 
of  pyrogallic  acid.    I  have  used  solutions  of 


Fig.  7. 

various  strengths,  but  am  inclined  to  give 
preference  to  those  of  1'5  per  cent. 

5.  The  cannula  is  now  thrust  into  the  tissue 
between  the  spinous  processes  of  the  tenth  and 
eleventh  dorsal  vertebrae  (I  have  sometimes 
inserted  it  between  the  ninth  and  tenth)  until 
the  nut,  previously  firmly  fixed  as  described, 
rests  upon  the  integument.  The  contents  of 
the  syringe  are  now  slowly  forced  out,  and  the 
needle  is  withdrawn. 


6.  The  patient  should  now  be  allowed  to  lie 
on  his  abdomen,  with  his  legs  hanging  over  the 
edge  of  the  sofa  or  bed  in  such  wise  as  to  put 
the  dorsal  muscles  on  the  stretch.  This  ma- 
noeuvre presses  the  fluid  in  the  direction  of  the 
least  resistance — i.  e.,  toward  the  cord — besides 
causing  the  rigid  muscles  to  act  in  a  certain 
sense  as  an  incarcerating  mechanism ;  that  is 
to  say,  in  their  rigid  condition  they  prevent  the 
medicament,  to  some  extent,  from  being  ab- 
sorbed by  the  tissues  outside  of  the  spinal 
canal.  Of  course,  when  the  solution  has  once 
entered  the  spinal  canal,  we  can  do  nothing  to 
keep  it  in  permanent  contact  with  the  latter. 
The  circulation  of  the  lower  segments  of  the 
cord  is,  however,  as  is  well  known,  extremely 


Fig.  8. 

lethargic,  so  that  the  sol  ution  can  not  be  washed 
away  very  rapidly.  This  torpid  state  of  the 
circulation,  alluded  to  by  Brown-Sequard  in  his 
papers  on  paraplegia,  no  doubt  accounts  for 
the  persistence  of  numbness  and  anaesthesia 
more  or  less  profound  long  after  the  injections 
have  been  made. 

So  much,  then,  for  the  technique  of  this 
mode  of  treatment.  Relatively  long  as  the 
description  is  necessarily,  the  execution  of  the 
manipulations  themselves  is  by  no  means  so 
difficult  as  might  be  imagined.  I  have  em- 
ployed the  procedure  many  times,  sometimes 
using  cocaine  alone,  and  sometimes  combining 
with  it  the  tincture  of  aconite  or  pyrogallic 
acid,  according  to  the  effects  which  it  is  de- 
sired to  obtain. 

In  the  aflfection  commonly  known  as  spinal 
irritation,  whether  there  is  a  condition  of  con- 
gestion or  one  of  ansemia  I  care  not,  its  effects 
are  certainly  in  the  highest  degree  beneficial,  as 
I  have  already  had  occasion  to  demon.strate  to 
my  entire  satisfaction  in  several  cases.  How 
much  good  may  be  effected  in  inflammatory 
affections  of  the  cord  only  an  extended  expe- 
rience can,  of  course,  determine.  In  purely 
functional  derangements,  however,  its  efficacy 
is  beyond  question. 

In  the  Medical  Record  for  March  17,  1888, 
I  published  a  number  of  cases  illustrative  of 
the  efficacy  of  this  procedure  in  various  func- 
tional affections  of  the  cord. 

The  Irrigation  of  the  Cauda  Equina  mth 
Cocaine  Solutions. — While  engaged  in  testing 
the  method  of  medicating  the  spinal  cord  just 
described  I  became  impressed  with  the  desira- 
bility of  introducing  remedies  directly  into  the 
spinal  canal,  with  a  view  to  producing  still 
more  powerful  impressions  upon  the  cord,  and 
more  especially  upon  its  lower  segment. 

It  is  a  familiar  fact  of  anatomy  that  the  cord 
proper  extends  only  to  the  first,  or  at  most  to 
the  second,  lumbar  vertebra.  The  nervi  lum- 
bales,  sacrales,  and  coccygei  are  therefore 
obliged  to  traverse  a  long  distance  within 
the  spinal  canal  in  order  to  attain  their  re- 
spective points  of  exit.     It  is  thus  that  the 
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parallel  nerve-stems  are  formed  at  the  lower 
end  of  the  cord.  These  fasciculi,  in  their  to- 
tality, constitute  the  so-oalled  Cauda  equina. 
Now  let  us  recall  two  well-known  facts  of 
anatomy :  the  first  of  these  is  that  the  pia  ma- 
ter, properly  speaking,  comes  to  an  abrupt  con- 
elusion  at  the  end  of  the  cord  proper  (the  con  us 
terminalis),  while  the  second  is  that  the  blind 
sac  of  the  dura  mater  extends  to  the  end  of  the 
sacral  canal.  With  these  data  before  us  we  shall 
readily  understand  that  when  a  needle  is  thrust 
down  between  the  spinous  processes  of  the 
third  and  fourth  lumbar  vertebras,  for  exam- 
ple, close  to  the  ligamentum  interspinosum, 
the  point  of  such  a  needle,  after  penetrating 
the  dura  mater,  will  find  itself  directly  in  con- 
tact with  the  filaments  of  the  cauda  equina, 
which  from  this  point  downward  occupies  the 
space  of  the  spinal  canal. 

If  such  a  needle  is  hollow  and  attached  to  a 
hypodermic  syringe  charged  with  cocaine,  it 
is,  moreover,  evident  that  the  solution  may  be 
readily  deposited  upon  the  filaments  of  the 
Cauda.  Again,  there  can  be  no  doubt,  espe- 
cially if  the  injection  is  made  between  the 
second  and  third  lumbar  vertebrae,  that  the 
functions  of  the  lower  segments  of  the  cord  it- 
self may  be  powerfully  affected  in  this  manner. 
In  a  word,  we  have  to  do  with  a  local  satura- 
tion of  the  cerebro-spinal  fluid  with  the  anaes- 
thetic, a  condition  which  must  inevitably  make 
itself  felt  upon  the  cord. 

To  deposit  the  solution  of  the  anaesthetic 
within  the  vertebral  canal  I  proceed  as  follows : 
A  small  trocar,  half  an  inch  long  and  of  the 
diameter  of  a  wax  match,  is  first  thrust  through 
the  skin  between  the  second  and  third  lumbar 
vertebrae.  A  long,  fine,  hollow  needle,  screwed 
to  an  ordinary  hypodermic  syringe,  is  then 
forced  through  the  opening  in  the  trocar  (Fig.  9), 
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and  down  through  the  soft  tissues  adjoining  the 
ligamentum  interspinosum  till  the  spinal  canal 
is  entered.  The  entire  contents  of  the  syringe 
may  then  be  emptied  upon  the  fibres  of  the 
Cauda  equina. 

The  effects  produced  in  this  way  are  various 
paraesthesisB— tingling  and  numbness — and 
even  anaesthesia  more  or  less  profound  upon 
the  lower  limbs  and  the  scrotum.  These  phe- 
nomena are  sometimes  very  persistent,  lasting 
an  hour  or  even  longer. 

As  a  rule,  the  paraesthesia  and  anassthesia 
are  more  irregularly  distributed  than  when  the 
posterior  columns  of  the  cord  are  anaesthetized 
in  the  manner  first  described. 

A  more  elaborate  description  of  this  method, 
with  the  histories  of  some  cases  in  which  it  has 
been  tried,  may  be  found  in  my  monograph  on 
Pain  {Philadelphia,  1894). 

The  Localization  of  the  Action  of  Cocaine 
upon  the  Brain. — There  is  one  organ  which  is 
exceptionally  well  placed  with  respect  to  the 
possibility  of  concentrating  the  action  of  rem- 


edies upon  it ;  I  refer  to  the  brain,  and  more 
especially  the  cortical  areas  of  the  cerebrum. 
To  appreciate  how  true  this  is,  it  is  necessary 
to  place  in  juxtaposition  the  following  facts : 

1.  That  the  main  blood-supply  of  the  cortex 
is  contingent,  or  largely  contingent,  upon  the 
unobstructed  flow  through  the  carotid  and 
jugular  vessels.  Hence  when  the  blood  flow 
in  one  or  both  of  these  sets  of  vessels  is  ar- 
rested, or  even  partially  arrested,  as  by  com- 
pression, cortical  function  is  directly  interfered 
with,  as  is' shown  by  the  confusion  of  ideas, 
stupor,  and  even  unconsciousness  engendered. 

2.  It  has  long  been  known — and  the  fact  has 
frequently  been  commented  upon  in  medical 
literature— that  chemicals  applied,  especially 
in  a  fluid  state,  to  the  lining  membrane  of  the 
nasal  cavity  are  speedily  absorbed,  producing 
in  this  way  characteristic  physiological  effects. 
Thus  calomel  has  been  blown  into  the  nose,  and 
in  a  short  time  has  produced  severe  salivation.* 
Narcotic  substances,  and  more  especially  mor- 
phine and  cocaine,  have  also  been  spread  upon 
the  mucous  membrane  of  the  nasal  cavity,  and 
in  a  short  time  given  rise  to  characteristic 
phenomena.  I  am  told  that  the  effects  thus 
induced  upon  the  central  nervous  system,  and 
more  especially  the  brain,  by  the  use  of  the 
last-named  drug  are  familiar  to  rhinologists. 

The  most  reasonable  and  generally  accepted 
explanation  of  the  prompt  action  of  narcotic 
substances  when  used  in  this  way  is  that  which 
assumes  that  the  absorption  of  the  remedy — or 
at  least  the  greater  part  of  it — takes  place  by 
the  way  of  the  vessels  which  penetrate  the 
lamina  cribrosa.  If  we  admit  the  plausibility 
of  this  hypothesis,  we  shall  then  perceive  that 
remedies  administered  by  way  of  the  mucous 
membrane  of  the  nose  must  reach  the  brain, 
and  especially  the  cortex  cerebri,  in  a  more 
concentrated  state  than  when  administered  at 
a  distance,  either  hypodermically,  by  the  rec- 
tum, or  by  the  stomach.  Even  though  the 
amount  of  medicinal  substance  absorbed  may 
not  be  great,  its  increased  concentration  at  the 
seat  of  its  action  (the  brain)  must  of  necessity 
result  in  physiological  effects  out  of  proportion 
to  the  quantity  of  chemical  involved. 

Here  we  have  an  explanation,  and  I  think  a 
true  one,  of  the  remarkable  cerebral  symptoms 
often  produced  by  exceedingly  small  quantities 
of  medicinal  substances  when  applied  in  solu- 
tion to  the  conjunctiva. 

3.  It  is  a  fact  that,  if  narcotic  fluids  are  in- 
troduced into  the  nasal  cavity  in  the  manner 
previously  set  forth,  and  if  shortly  thereafter 
the  flow  of  blood  in  the  jugular  veins  is  con- 
siderably retarded  by  the  application  of  pres- 
sure at  a  suitable  point  in  the  neck,  the  effects 
of  the  remedies  thus  administered  may  be  ap- 
preciably enhanced  and  prolonged.  This  ac- 
cords with  all  that  I  have  been  able  to  ascertain 
respecting  the  behaviour  of  remedies  when 
brought  in  contact  with  the  peripheral  nerves 
by  hypodermic  injection,  and  maintained  there 
by  occlusion  of  the  capillaries,  or  by  constric- 


*  Rainbert.  De  radininistration  des  medicaments 
par  rintermSdiaire  de  la  muqueuse  des  fosses  nasales. 
Jour,  de  mid.,  de  chir.  et  de  pharm.,  Bruxelles,  1867, 
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tion  of  the  arteiy,  veins,  or  both,  above  the 
point  of  injection  (next  the  heart). 

These  preliminary  observations  will,  I  trust, 
make  the  principles  involved  abundantly  clear. 
Let  me  pass,  then,  at  once  to  the  description  of 
the  simple  procedure  which  I  have  found  most 
serviceable  in  giving  practical  effect  to  the 
principles  above  enunciated.  The  first  step  of 
importance  is  the  introduction  of  the  remedy 
by  way  of  the  nose.  To  do  this  most  effectu- 
ally, the  mucous  membrane  should  first  be 
cleansed  with  warm  water,  which  serves  at  the 
same  time  to  expand  the  capillaries.  The  medi- 
cament (morphine,  co- 
caine, atropine,  or  the 
like)  may  then  be  in- 
troduced in  solution 
through  the  nostrils  by 
the  aid  of  an  ordinary 
medicine  dropper  or  an 
atomizer.  This  simple 
manipulation  is  best  ac- 
complished while  the 
Eatient  reclines  upon 
is  back. 

After  the  lapse  of  ten 
or  fifteen  minutes  the 


In  a  word,  the  veins,  instead  of  being  com- 
pressed in  a  backward  direction,  are,  as  pre- 
viously pointed  out,  drawn  toward  and 
compressed  by  the  edges  of  the  cups.  When 
all  is  properly  adjusted,  the  elastic  bands  pre- 
viously described  may  be  tightened  at  will. 
This  last  step  is  usually,  however,  unnecessary, 
the  atmospheric  pressure  being  adequate. 

When  slight  vertigo  has  been  induced  in  this 
way,  the  evidence  is  conclusive  that  the  stasis 
of  the  intracranial  venous  circulation  is  suffi- 
cient for  therapeutical  purposes. 

There  is  no  special  limit  to  the  length  of 


second  step  may  be  pro- 
ceeded with.  This  con- 
sists in  materially  re- 
stricting the  lumen  of 
the  internal  jugular 
veins  by  the  application 
of  pressure. 

After  numerous  trials, 
I  have  found  that  the 
jugulars  are  best  com- 
pressed by  the  applica- 
tion of  small  dry  cups 
over  the  course  of  the 
vessels,  one  at  each  side 
of  the  neck  on  a  level 

with^-or  a  little  below  the  level — of  the  thy- 
reoid cartilage. 

The  cups,  which  are  joined  together  in  front 
by  an  adjustable  steel  band,  are  about  2  inches 
long  and  i  an  inch  wide.  They  are  made  of 
metal — silver  or  steel — and  are  held  in  place 
by  an  elastic  strap  which  passes  around  the 
neck  and  is  secured  in  place  behind  by  the  aid 
of  a  simple  buckle  (Fig.  10).  The  open  side  of 
the  cup  is,  moreover,  somewhat  concave  in  an 
antero-posterior  direction,  which  admits  of  ele- 
vating the  veins  and  surrounding  tissue  more 
effectually.  Tn  this  way  it  is  possible  to  draw 
the  vessels  into  the  cups,  partially  at  least, 
thus  causing  the  edges  of  the  latter  to  act  en- 
ergetically upon  the  lumen  of  the  veins.  The 
little  dry  cups  being  maintained  in  position 
over  the  vessels  by  the  aid  of  this  simple  band, 
the  air  contained  in  them  is  rapidly  exhausted 
by  means  of  an  air-pump  and  vacuum  cham- 
ber, which  exert  their  influence  upon  the  in- 
terior of  the  cups  through  the  intermediation 
of  small,  non-collapsable  India-rubber  tubes. 

It  is  self-evident  that  the  cohesion  of  the 
compressing  apparatus  thus  obtained,  as  well 
as  the  elevation  of  the  tissue  within  them,  ren- 
ders valuable  assistance  by  preventing  the 
slightest  displacement  of  the  subjacent  vessels. 


time  during  which  compression  may  be  con- 
tinued ;  but  from  what  I  have  been  able  to 
determine,  I  should  fancy  from  twenty  minutes 
to  half  or  three  quarters  of  an  hour  to  be  suffi- 
cient. 

In  my  original  article  on  the  localization  of 
the  action  of  remedies  (cocaine,  morphine,  atro- 
pine, etc.)  upon  the  brain  (Med.  Record,  Dec. 
31,  1892)  1  recorded  the  histories  of  a  number 
of  cases  illustrative  of  the  efficacy  of  the  pro- 
cedure. Certain  forms  of  frontal  headache, 
simple  depression,  and  mental  hebetude  are 
readily  relieved  by  it.  The  characteristic  ex- 
hilaration produced  by  the  drug  is  more  easily 
evoked  when  it  is  given  by  the  nose  in  this  way 
than  when  it  is  administered  hypodermically  or 
by  the  mouth. 

Obviously  the  plan  of  treatment  just  de- 
scribed has  distinct  advantages,  for  when  the 
nasal  mucous  membrane  is  sufficiently  healthy 
to  absorb  the  medicament,  the  stomach,  if 
delicate,  may  be  spared  the  reception  of  the 
chemical  products  which  might  add  to  the 
local  derangement.  Powerful  alkaloids  are 
those  best  adapted  to  this  form  of  administra- 
tion, as  they  may  be  given  in  small  doses,  and 
are,  therefore,  readily  taken  up  by  the  nasal 
mucous  membrane,  of  which  the  power  of  ab- 
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sorption  is  limited.  Again,  there  is  little  or  no 
danger  of  setting  up  a  pernicious  habit,  as  is 
the  case  in  hypodermic  medication.  Then,  too, 
the  prompt  relief  of  intractable  symptoms  in  a 
relatively  short  time,  and  without  inordinate 
drugging,  is  a  notable  advantage.  Finally,  I 
would  add  that  where  the  nasal  mucous  mem- 
brane is  not  sufficiently  healthy  to  absorb  the 
medicated  fluid  in  sufficient  quantity  it  may 
be  injected  into  or  beneath  the  intranasal 
mucous  membrane  by  the  aid  of  a  long  hypo- 
dermic needle  attached  to  the  syringe  conven- 
tionally employed.  This  I  have  done  on  one 
occasion  only. 

The  Action  of  Cocaine  on  the  General 
System. 

The  physiological  action  of  cocaine  diffe^'S 
somewhat  from  that  of  coca,  so  that  the  infer- 
ence is  inevitable  that  the  alkaloid  does  not 
completely  correspond  to  the  leaf. 

Given  in  moderate  doses  (from  J  to  -J  a  grain), 
cocaine  acts  as  a  stimulant  to  the  heart's  ac^ 
tion,  while  at  the  same  time  its  most  charac- 
teristic effect — mental  exhilaration — is  also  apt 
to  appear,  especially  if  the  hypodermic  method 
of  exhibition  has  been  employed. 

Where,  however,  it  is  given  in  excessive 
amounts  (from  5  to  10  grains)  the  phenomena 
induced  are  of  a  distinctly  threatening  charac- 
ter. Among  the  more  striking  manifestations 
are  abnormal  exaltation  of  the  feelings,  lo- 
quacity accompanied  by  mental  incoherence, 
severe  sweating,  fall  of  temperature,  shallow, 
irregular  respiration,  dilatation  of  the  pupils, 
disturbance  of  vision,  nausea,  feeble  pulse,  and 
ultimately  collapse. 

While  the  production  of  these  graver  oc- 
currences demands,  as  I  have  said,  in  the  ma- 
jority of  cases,  relatively  larger  doses,  the  rule 
is  by  no  means  invariable,  for  again  and  again 
it  has  happened  that  small  amounts  of  the 
alkaloid  have  given  rise  to  the  most  threaten- 
ing symptoms. 

Especially  when  the  drug  is  used  about  the 
head  should  care  be  exercised  in  its  adminis- 
tration, for  here  it  is  apt  to  reach  the  nerve- 
centres  in  a  state  of  relative  concentration,  and 
give  rise  to  symptoms  out  of  all  proportion  to 
the  quantity  administered. 

It  is  best,  therefore,  to  employ  solutions  of 
low  percentage  when  it  is  possible ;  and,  when 
this  can  not  be  done,  it  is  well  to  take  some 
simple  precautions  of  a  general  character. 

Among  the  best  of  these  is  the  preliminary 
hypodermic  administration  of  from  -J-  to  J  of  a 
grain  of  morphine,  according  to  the  age  of  the 
patient.  The  physiological  antagonism  be- 
tween the  drugs  is  pronounced,  so  that  while 
morphine  is  not  an  absolute  antidote  it  is  at 
least  most  valuable  in  counteracting  the  tox- 
icity of  cocaine. 

When  toxic  symptoms  have  declared  them- 
selves, sal  volatile  may  be  given  internally,  a 
precaution  which  may  well  be  preceded  by  the 
inhalation  of  2  or  3  drops  of  the  nitrite  of  amyl. 

Cocaine  has  been  given  internally  in  doses 
of  from  ^  to  1  grain  in  melancholia,  hysteria, 
and  neurasthenia.  It  is,  however,  of  no  use 
whatever  in  hysteria,  and  indeed  its  uninter- 


rupted employment  for  any  length  of  time  is  to 
be  avoided,  as  inveterate  addiction  is  easily  es- 
tablished. 

The  great  advantage  of  the  system  of  local 
administration  which  I  have  devised  consists 
in  this  :  that  by  its  use  not  only  may  the  anres- 
thesia  be  prolonged  to  a  practically  indefinite 
degree,  but  the  anaesthetic  itself  can  be  given 
in  the  form  of  solutions  of  low  percentage.  I 
myself  have  made  use  of  solutions  as  low  as  ^ 
per  cent.,  and  have  long  since  given  an  ac- 
count of  my  work  in  this  field  in  my  mono- 
graph on  Local  Ancesthesia  (New  York,  1886). 

[The  fluid  extract  of  coca,  extractum  coccb 
fluidum  (U.  S.  Ph.),  and  the  liquid  extract,  ex- 
tractum cocce-  liquidum  (Br.  Ph.),  are  practical- 
ly the  same  preparation.  The  dose  is  from  ^ 
to  3  teaspoonfuls.  The  hydrochloride,  cocainm 
hydrochloras  (U.  S.  Ph.,  Br.  Ph.),  cocainum 
hydrochloricum  (Ger.  Ph.),  is  the  only  official 
cocaine  salt.  Gelatin  discs,  lamellce  cocaines 
(Br.  Ph.),  each  weighing  about  ^  of  a  grain 
and  containing  ^hs  of  ^  grain  of  the  hydro- 
chloride, are  convenient  for  use  in  the  eye. 
Cocaine  phenate,  or  carbolate,  phenol-cocaine, 
a  yellowish  viscid  mass,  has  been  much  used  in 
dental  surgery.] — J.  Leonard  Corning. 

COCCtrS  (U.  S.  Ph.,  Br.  Ph.),  COCHI- 
NEAL.— The  dried  females  of  Coccus  cadi, 
an  insect  found  in  large  numbers  upon  various 
species  of  cacti  in  many  tropical  and  subtropi- 
cal countries,  especially  those  of  the  Western 
hemisphere.  Anodyne,  antispasmodic,  stimu- 
lant, and  diuretic  properties  have  been  as- 
cribed to  it,  but  the  only  disease  in  which  there 
is  any  evidence  that  it  is  of  value  is  whooping- 
cough,  in  which  l-grain  doses  three  times  a 
day  have  been  used  with  some  benefit.  Its 
principal  use  in  medicine  is  for  colouring  vari- 
ous mixtures,  of  which  the  most  important  are 
the  compound  tinctures  of  cardamom  and  of 
cinchona,  and  for  the  preparation  of  a  test  so- 
lution official  in  the  U.  S.  Ph.,  which  contains 
1  part  of  cochineal,  20  parts  of  water  and  60 
parts  of  alcohol.  It  turns  violet  in  the  pres- 
ence of  alkalies  and  yellow-red  in  the  presence 
of  acids.  The  tincture,  tinctura  cocci  (Br.  Ph.), 
may  be  given  in  doses  of  from  20  to  30  drops. 
Somewhat  similar  to  cochineal  is  alkermes, 
chermes,  or  kermes,  which  consists  of  the  fe- 
males of  Coccus  ilicis,  an  insect  found  in  the' 
countries  bordering  on  the  Mediterranean. 
Russell  H.  Nevins. 

COCHIiEABIA,  herha  coohlearim  (Ger. 
Ph.),  scurvy-grass,  the  herb  of  Cochlearia  offici- 
nalis, is  employed  as  a  remedy  for  scurvy  and 
has  been  recommended  in  chronic  rheumatism. 
The  dose  of  the  expressed  juice  is  from  20  to 
40  drops,  three  times  a  day. 

COCILIiAS-A  BABK  is  the  bark  of  a 
large  tree,  a  tfuarea  of  undetermined  species 
belonging  to  the  order  3IeliacecB  and  growing 
in  Bolivia.  It  is  said  to  be  employed  there  as 
an  emetic  and  cathartic.  The  drug  is  not 
official  and  is  of  but  comparatively  recent  in- 
troduction into  this  country.  The  composi- 
tion of  the  bark  is  not  settled  as.  yet,  though 
Rusby,  who  introduced  it,  thinks  its  activity 
dependent  upon  the  presence  of  an  alkaloid.. 
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This  is  disputed  by  Eckfeldt,  who  believes  its 
active  principle  to  be  a  glucoside. 

The  physiological  action  of  the  bark  has, 
as  yet,  been  but  incompletely  studied.  In 
small  doses  cocillaiia  acts  as  a  gastric  tonic 
and  as  a  depressing  expectorant  similar  in 
character  to  ipecac,  though  rather  more  stimu- 
lating. In  larger  doses  (30  to  50  grains)  it 
causes  vomiting,  diarrhoea,  sweating,  and  pros- 
tration, results  which  occasionally  follow  the 
use  of  doses  even  smaller.  Violent  sneezing, 
frontal  headache,  and  the  discharge  of  nasal 
mucus  are  also  said  to  result  from  doses  of 
considerable  size. 

The  drug  is  thought  by  Stewart  to  be  of 
much  value  in  bronchitis,  especially  the  more 
chronic  forms.  Indeed,  he  is  inclined  to  rate 
it  as  more  valuable  in  many  cases  than  ipecac. 
In  these  conditions  it  acts  to  diminish  cough 
and  to  loosen  the  bronchial  mucus,  the  amount 
of  expectoration  at  the  same  time  being  di- 
minished. Others  have  thought  cocillaiia 
beneficial  in  acute  and  subacute  bronchitis, 
bronchopneumonia,  and  phthisis. 

Two  non-official  preparations  of  cocillana  are 
made,  a  fluid  extract  (extractum  cocillance 
fluidum),  of  which  the  dose  is  from  10  to  30 
minims,  and  a  25-per-cent.  tincture  (tinctura 
cocillance),  of  which  the  dose  is  from  ^  to  2  fl. 
drachms.  A  syrup  also  is  occasionally  em- 
ployed, but  the  fluid  extract  is  to  be  preferred. 
Henry  A.  Geifwn. 

COCOA, — Cacao,  or,  as  it  is  more  common- 
ly called,  cocoa,  is  obtained  from  the  seeds  of 
Theobroma  Cacao.  The  cacao  tree  is  a  native 
of  Brazil  and  tropical  America.  The  finest 
grades  are  now  obtained  from  Mexico  and  the 
northern  portions  of  South  America,  and  are 
derived  from  cultivated  plants.     The  fruit  is 

E ear-shaped  and  about  6  inches  in  length.  It 
as  a  thick,  warty  rind  and  a  soft,  sweet  pulp 
which  contains  numerous  seeds.  These  seeds 
are  from  f  to  IJ  inch  long,  are  oblong  in 
shape,  and  are  covered  by  a  brittle'  testa,  or 
envelope,  which  is  easily  separated  from  the 
kernel.  These  envelopes  are  the  cocoa  shells 
found  in  the  groceries.  The  kernel  is  reddish- 
brown  in  colour  and  of  a  bitterish,  aromatic, 
and  oily  taste.  When  properly  cured,  it  loses 
the  bitter  taste.  The  aromatic  flavour  is  de- 
veloped by  roasting.  The  chemical  composi- 
tion of  the  cocoa  seed  is  extremely  Variable. 
The  following  analysis  is  that  of  Koenig :  Pro- 
teids,  14-76 ;  fat,  49-00  ;  starch,  13-31 ;  other 
non-nitrogenous  matters,  12-35;  woody  fibre, 
8-68;  ash.  3-65;  water,  3-25. 

The  following  products  are  obtained  from 
the  cocoa  seed :  cacao-butter,  cocoa,  chocolate, 
and  an  aromatic  alkaloid  known  as  theobro- 
mine. Theobromine,  when  isolated,  occurs  as 
a  colourless  or  white  crystalline  powder,  spar- 
ingly soluble  in  cold  water  and  having  a  bitter 
taste.  In  its  physiological  qualities  it  is  simi- 
lar to  caffeine,  but  is  much  weaker.  It  con- 
tains more  nitrogen  than  caffeine  does,  and 
occurs  in  such  small  quantities  in  the  ordinary 
preparations  of  cocoa  and  chocolate  as  to  ha*e 
little  physiological,  effect.  It  is  not  used  as 
a  medicinal  agent. ' 


As  ordinarily  prepared,  the  seeds  are  slight- 
ly roasted  and  ground  into  a  powder,  from 
which  a  part  of  the  fat  is  usually  removed  be- 
fore it  is  sent  to  the  market.  This  powder 
still  contains  from  20  to  30  per  cent,  of  fat. 
Cocoa  nibs  are  the  cocoa  beans  which  have 
been  freed  from  the  shell  and  broken  into  fine 
pieces.  It  is  the  purest  preparation  of  cocoa 
which  can  commonly  be  purchased.  An  infu- 
sion of  these  nibs  is  the  simplest  cocoa  bever- 
age. Chocolate  consists  of  the  kernels  of  the 
seeds  which  have  been  ground  and  combined 
with  sugar  in  a  paste  and  pressed  into  moulds. 
The  amount  of  sugar  is  sometimes  equal  to 
that  of  the  cocoa.  It  is  usually  flavoured, 
vanilla  and  ciimamon  being  chiefly  used. 
The  chocolate  used  in  different  countries  dif- 
fers chiefly  in  the  character  and  amount  of 
flavouring  used.  As  a  rule,  cocoa  differs  from 
chocolate  in  the  smaller  amount  of  fat  and 
sugar  it  contains.  Chocolate  is  therefore  more 
valuable  as  a  food,  but  is  not  so  readily  borne 
by  some  stomachs  as  the  preparations  known 
as  cocoa.  The  various  trade  preparations, 
however,  differ  greatly  in  their  composition. 
They  are  not  named  in  strict  conformity  either 
to  their  mode  of  preparation  or  to  their  chem- 
ical composition.  Simple  cocoa  is  usually  bet- 
ter than  the  various  prepared  "  soluble  "  and 
"  digestible "  cocoas,  though  each  is  much 
lauded  by  its  maker  as  having  properties  of 
peculiar  value.  The  following  analysis  is 
given  by  Koenig  as  the  average  result  of  a 
number  of  chemical  examinations  made  of 
the  best-known  kinds  of  chocolate :  Proteids, 
5-06  ;  fat,  15-25  ;  sugar,  63-81 ;  other  non-ni- 
trogenous matters;  11-03;  woody  fibre,  1-15; 
salts,  2-50;  water,  1-55.  It  contains,  there- 
fore, a  large  amount  of  non-nitrogenous  ma- 
terial. Owing  to  the  great  quantities  of  sugar, 
starch,  and  fat  which  enter  into  its  composi- 
tion, together  with  a  moderate  amount  of  pro- 
teid,  it  forms  a  true  food.  In  this  it  differs 
from  other  beverages.  It  is  a  valuable  food 
element  in  conditions  characterized  by  wast- 
ing. In  such  conditions,  unless  it  disagrees, 
it  may  properly  form  a  part  of  the  dietary. 
So-called  cocoa,  though  less  nutritious  than 
chocolate,  may  sometimes  be  employed  when 
the  richer  preparation  can  not  be  taken.  It  is 
alleged  that  the  method  of  preparation  some- 
times affects  the  digestibility  of  cocoa  injuri- 
ously. A  drink  made  from  cocoa  shells 
contains  very  little  nutritious  matter.  It  is 
practically  little  more  than  flavoured  water. 

Chocolate  and  cocoa,  like  most  complex 
manufactured  articles,  are  frequently  adulter- 
ated. Many  substances  used  for  this  purpose — 
such  as  flour,  starch,  and  arrowroot — are  not 
themselves  injurious.  The  cacao-butter  is 
sometimes  removed  and  cheaper  oils  and  fats 
are  substituted  for  it.  The  deleterious  sub- 
stances most  commonly  used  for  adulteration 
are  alkalies  and  various  chemicals.  An  ex- 
cessive amount  of  fibre,  due  to  the  admixture 
of  an  undue  proportion  of  the  shells,  is  some- 
times found.  Good  chocolate  is  smooth,  firm, 
and  shiny  externally.  When  liquefied  and 
cooled,  it  should  be  oily  on  the  surface  and 
not  viscid. 
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Several  vegetable  products,  bearing  similar 
names,  are  often  mistaken  for  cocoa;  coca, 
the  alkaloid  of  which  is  cocaine,  and  the  co- 
coanut  have  no  relationship  to  each  other  or 
to  cocoa. — Floyd  M.  Cbandall. 

CODEINE,  codeina  (U.  S.  Ph.,  Br.  Ph.), 
CisHaiNOs  +  HsO,  is  an  alkaloid  obtained  from 
opium.  According  to  the  Br.  Ph.,  it  is  obtained 
by  separation  "from  the  ammoniacal  liquors 
from  which  morphine  has  been  obtained,  by 
evaporating,  treating  the  residue  with  water, 
precipitating  with  caustic  potash,  and  purify- 
ing the  precipitated  alkaloid  by  recrystalliza- 
tion  from  ether."  It  appears  as  white  or  nearly 
translueertt  crystals,  without  odour,  but  of  a 
faintly  bitter  taste,  and  slightly  efflorescent  in 
warm  air.  It  is  soluble  at  59°  F.  in  80  parts 
of  water  and  in  3  pArts  of  alcohol. 

The  physiological  action  of  codeine  is  very 
similar  to  that  of  morphine,  though  much 
feebler,  Bartholow  regarding  4  grains  of  code- 
ine as  the  equivalent  of  1  grain  of  morphine. 
Besides  this  quantitative  difEerenee,  there  ex- 
ists also  some  slight  difference  in  the  quality 
of  action,  for  codeine,  though  more  calming 
and  soothing  than  morphine,  is  of  far  less  ano- 
dyne and  narcotizing  power.  Codeine,  more- 
over, does  not  appear  to  lessen  the  bronchial 
and  the  digestive  secretions  as  morphine  does, 
and  digestive  disturbances  and  constipation 
are  less  frequent  from  its  use.  Though  codeine 
is  relatively  feeble  in  action  and  doses  of  5 
grains  have  been  productive  of  little  effect,  on 
the  other  hand  doses  much  smaller  have  pro- 
duced alarming  results,  and  in  one  case  4  grains 
appear  to  have  caused  great  danger,  the  symp- 
toms noted  having  been  circulatory  excitement 
and  exhilaration  and  then  depression,  anxiety, 
restlessness,  delirium,  prostration,  and  almost 
collapse. 

The  greatest  diversity  of  opinion  exists 
among  authors  as  to  the  appropriate  dose  of 
codeine.  Though  circumstances,  and  especial- 
ly habit,' will  permit  of  its  administration  in 
considerable  amounts,  there  can  be  no  doubt 
that  the  doses  recommended  by  some  writers 
are  recklessly  and  dangerously  large.  That 
such  disparity  of  opinion  should  exist  is  un- 
doubtedly due  to  the  differences  in  strength 
and  purity  of  the  preparations  which  have  been 
employed,  for  it  seems  certain  that  commer- 
cial codeine  is  often  contaminated  by  some 
of  the  other  opium  alkaloids,  and  especially  by 
morphine.  While  pure  codeine,  then,  would 
appear  to  be  relatively  feeble  in  eflects  and  its 
appropriate  dose  therefore  large,  the  great 
variation  in  the  purity  of  its  commercial  prep- 
arations must  not  be  forgotten,  and  the  initial 
dose  should  always  be  small. 

As  a  quieting  and  calming  agent  in  nervotis 
and  irritable  conditions  codeine  is  most  excel- 
lent, and,  though  the  use  of  the  drug  in  such 
cases  should  be  as  brief  as  possible,  as  should 
be  the  use  of  all  sedatives,  yet  it  is  not  open  to 
the  objections  against  morphine  so  used,  for  it 
rarely  disturbs  digestion,  and  the  formation  of 
a  habit  from  its  employment  is  exceedingly 
unlikely.  For  such  conditions  the  dose  is  ^  a 
grain,  given,  if  necessary,  several  times  daily. 


As  a  hypnotic  it  is  very  useful,  especially  in . 
nervous  insomnia.  For  this  purpose  i  a  grain 
may  be  given  and  repeated  at  intervals  of  an 
hour,  if  necessary,  until  several  doses  have 
been  taken.  In  insomnia  due  to  pain  codeine 
is  also  effective,  but  certainly  not  so  energetic 
as  morphine.  Abdominal  distress  and  colic 
are  often  favourably  affected  by  codeine.  It 
has  been  given  for  this  purpose  to  infants  six 
months  old  in  doses  of  jV  of  a  grain,  but  its 
use  for  the  very  young  has  caused  alarming 
symptoms  and  is  therefore  not  to  be  recom- 
mended. In  no  condition  is  codeine  surer  to 
be  effective  and  valuable  than  in  nervous  and 
irritable  cough,  whether  this  is  due  to  pure 
nervous  influences  or  is  a  harassing  and  ex- 
hausting accompaniment  of  phthisis  and  simi- 
lar pulmonary  diseases.  For  such  a  condition 
the  drug  is  in  the  highest  degree  valuable,  and 
the  relief  afforded  by  it  is  usually  prompt  and 
considerable.  For  this  purpose  the  dose  is  ^ 
of  a  grain,  repeated  at  intervals  of  three  and 
even  two  hours,  if  necessary.  A  combination 
of  codeine  with  diluted  hydrocyanic  acid  is 
especially  valuable  for  the  harassing  and  ex- 
hausting cough  of  phthisis,  for  which,  in  doses 
of  a  fl.  drachm,  the  following  mixture  is  much 
employed : 

5  Codeine ^  grain  ; 

Diluted  hydrocyanic  acid  ...  3  minims ; 

Ammonium  chloride 8  grains ; 

Syrup  of  wild  cherry,  enough 
to  make 1  fl.  drachm. 

[Codeine  has  been  used  with  success  in  some 
severe  cases  of  whooping-cough.'] 

That  codeine  is  of  great  value  in  saccharine 
diabetes  is  beyond  all  doubt,  many  cases  show- 
ing great  diminution  of  the  amount  of  urine 
together  with  lessening  or  disappearance  of  the 
glucose  it  contains,  while  some  few  cases  are 
apparently  permanently  cured.  Its  remedial 
action  in  the  disease  is  not  invariable,  however, 
and  some  cases,  especially  the  severer  ones,  are 
entirely  unaffected  by  it.  The  comparative 
excellence  of  morphine  and  codeine  in  diabetes 
has  been  the  subject  of  much  discussion  and 
variance  of  opinion,  but  the  harmonizing  of 
these  conflicting  opinions  lies  not  in  the  dis- 
ease but  in  the  particular  case,  for  in  some 
cases  codeine  is  undoubtedly  superior,  in  others 
morphine,  in  others  opium,  while  in  many  they 
are  all  of  lesser  value  than  other  drugs.  In 
one  particular  morphine  is  more  advantageous 
in  diabetes  than  codeine,  and  that  is  in  its  rela- 
tive cheapness,  for  the  cost  of  codeine  is  such 
that  its  use  in  the  large  quantities  often  neces- 
sary in  this  disease  is  in  many  cases  impos- 
sible. In  giving  codeine  to  diabetics  the  initial 
dose  should  be  1  grain,  and  this  may  rapidly 
be  increased  according  to  the  symptoms  and 
requirements,  for  the  disease  undoubtedly  af- 
fords tolerance  to  the  drug,  and  habit  makes 
large  doses  well  borne.  In  the  cure  of  the 
morphine  habit  codeine  is  at  times  very  desira- 
ble when  a  temporary  substitute  is  necessary 
for  the  diminished  or  withdrawn  morphine,  and 
its  powers  to  quiet,  together  with  the  slight 
danger  of  a  habit  from  its  use,  make  this  appli- 
cation of  codeine  at  times  exceedingly  valuable. 


287 


CODEINE 
COD-LIVER  OIL 


In  some  cases  where  an  idiosyncrasy  to  mor- 
phine exists  codeine  will  be  tolerated,  though 
this  is  not  invariably  the  case. 

Several  salts  of  codeine  have  been  used,  and 
of  these  the  phosphate,  codeinum  phosphorieum 
(Ger.  Ph.),  is  an  excellent  preparation,  but  the 
one  generally  employed  is  the  sulphate.  This 
salt,  indeed,  is  often  used  in  preference  to  the 
alkaloid  itself,  and  has  the  advantage  over  it  of 
greater  solubility. 

Codeine  may  conveniently  be  administered 
in  tablets  or  in  pills,  but  if  a  fluid  form  is  pre- 
ferred a  syrupy  vehicle  offers  some  advantages, 
and  syrup  of  wild  cherry  seems  particularly 
eligible.  Codeine  is  also  sometimes  given  by 
hypodermic  injection,  and  for  this  purpose  it 
has  been  recommended  to  dissolve  the  sulphate 
of  codeine  in  hot  water,  on  account  of  its  rela- 
tive insolubility  in  cold  water,  and  then  to  in- 
ject while  it  is  hot  and  before  recrystallization 
has  time  to  take  place. — Henry  A.  Gbiffin. 

COD-IilVEE  OIL,  oleum  morrhum  (U.  S. 
Ph.,  Br.  Ph.),  oleum  jecoria  aselli  (Ger.  Ph.),  is 
the  oil  obtained  from  the  livers  of  the  common 
cod.  Several  varieties  are  found,  varying  in 
colour,  odour,  and  taste,  the  variation  depend- 
ing upon  the  different  methods  of  preparation. 
The  most  desirable  and  purest  kind  is  of  a 
light-yellow  colour,  of  a  faintly  acid  reaction, 
and  almost  without  odour.  Chemically,  there 
is  little  difference  in  the  different  varieties,  but 
the  lighter  the  colour  the  easier  of  digestion 
is  the  oil  and  the  better  suited  for  internal  use. 
For  inunctions  and  other  external  applications 
the  darker  oils  are  entirely  satisfactory,  save 
for  their  stronger  odour,  and  they  are  much 
cheaper.  Various  substitutes  in  the  shape  of 
other  animal  and  vegetable  fats  have  been  pro- 
posed, but  none  of  them  are  so  effectual  as 
this  oil.  For  this  there  are  two  good  reasons, 
the  one  being  its  greater  digestibility  from  its 
containing  the  constituents  of  bile,  and  the 
other  the  presence  of  iodine,  bromine,  phos- 
phorus, iron,  and  certain  salts  which  are  usu- 
ally of  benefit  in  cases  where  it  is  indicated. 
It  is  also  much  more  diffusible  through  animal 
membranes,  a  fact  which  renders  it  easier  of 
absorption.  The  oils  obtained  from  the  livers 
of  the  common  skate  and  of  the  halicore,  or 
dugong,  have  been  tried  as  substitutes,  but  no 
great  degree  of  success  has  been  obtained  from 
their  employment,  and  their  use  is  confined  to 
the  countries  in  whose  waters  they  are  found. 
For  inunction  purposes,  where  a  nutritive  ef- 
fect is  desired,  the  great  diffusibility  of  cod- 
liver  oil  renders  its  use  especially  appropriate. 

There  is  a  large  number  of  proprietary  prep- 
arations in  which  are  combined  a  variety  of 
substances  designed  to  disguise  its  unpleasant 
odour  and  taste.  A  few  of  these,  put  up  by 
reliable  houses,  are  not  objectionable,  but  in 
the  majority  of  cases  their  use  is  not  advisable, 
as  the  vehicle  allows  of  the  substitution  of  in- 
ferior grades  of  oil  or  of  fatty  bodies  of  an  en- 
tirely different  nature.  The  emulsions  with 
lime  are  the  best  of  this  class  of  preparations. 
The  addition  of  iron,  lime,  hypophosphites, 
etc.,  is  often  convenient,  but  hardly  desirable 
as  it  precludes  varying  the  amount  of  oil  given 


without  a  corresponding  change  in  the  quanti- 
ty of  the  adjuvant.  Consequently  it  is  better 
to  administer  theni  at  the  same  time  with  the 
oil  rather  than  combined  with  it.  The  dis- 
guising of  the  taste  and  odour  is  not  a  matter 
of  any  great  difficulty,  provided  the  proper 
amount  of  care  is  taken.  In  all  cases,  no  mat- 
ter whether  the  oil  is  objectionable  or  not,  15 
minims  of  sulphuric  ether  should  be  added  to 
each  ounce,  as  it  renders  it  easier  to  take  and 
more  readily  digested,  and  where  there  is  great 
disgust  at  first,  enables  larger  initial  doses  to 
be  taken.  _  The  commonest  and  simplest  meth- 
od of  overcoming  the  odour  and  taste  is  to 
moisten  the  spoon  with  some  strong-smelling 
or  strong-tasting  substance,  pouring  a  few 
drops  of  the  same  upon  the  surface  of  the  oil, 
and  swallowing  it  rapidly.  Spirit  of  camphor, 
raw  spirit,  and  the  essential  oils  are  the  bodies 
most  commonly  used,  and  whichever  seems 
most  agreeable  in  any  particular  case  may  be 
employed.  The  only  caution  to  be  observed 
is  the  avoidance  of  too  large  a  quantity,  as, 
being  volatile,  any  one  of  these  is  apt  to  in- 
crease the  liability  to  eructations.  It  is  well 
in  some  cases  to  rinse  out  the  mouth  with  one 
or  another  of  them  to  blunt  the  sense  of  taste 
somewhat  and  to  prevent  the  contact  of  the 
oil  with  the  mucous  membrane.  Floating  the 
oil  on  the  juice  of  a  lemon  or  orange  and 
mixing  it  with  the  froth  of  ale,  beer,  porter,  or 
soda  water  are  acceptable  methods  in  some 
cases.  The  addition  of  1  per  cent,  each  of  the 
oil  of  eucalyptus  and  brandy  or  compound 
spirit  of  lavender  is  said  to  disguise  the  taste 
entirely.  Although,  as  a  rule,  it  is  not  desira- 
ble to  combine  offensive  bodies  with  articles 
which  are  used  as  food,  an  emulsion  made  with 
the  yolk  of  a  raw  egg  forms  an  unobjectionable 
combination,  so  far  as  taste  and  odour  are 
concerned,  and  where  there  is  a  necessity  for 
a  highly  concentrated  food  it  would  prove 
desirable.  Pavesi's  method  of  deodorizing 
cod-liver  oil  is  said  to  render  it  free  from  of- 
fensiveness.  It  is  carried  out  as  follows:  To 
1,000  parts  of  the  oil  are  added  50  of  ground 
coffee  and  25  of  animal  charcoal,  and  the  en- 
tire mixture  is  heated  for  an  hour  in  a  flask 
over  a  water-bath,  and  after  standing  for  three 
days,  being  frequently  shaken  up,  is  filtered. 
An  emulsion  made  by  shaking  together  equal 
parts  of  the  oil  and  any  good  preparation  of 
maltine  is  not  bad  to  take,  and  under  some 
circumstances  it  is  a  desirable  preparation.  A 
morsel  of  smoked  herring,  taken  immediate- 
ly after  the  oil.  will  in  general  remove  any 
unpleasant  after -taste  which  may  remain. 
Children,  as  a  rule,  take  the  oil  without  any 
difficulty,  apparently  not  noticing  its  unpleas- 
ant features,  but  occasionally  the  appetite  is 
affected  and  the  condition  for  which  it  is  in- 
tended as  a  remedy  appears  aggravated,  but 
tolerance  is  usually  established  at  the  end  of  a 
few  days  and  the  beneficial  effects  of  the  oil 
are  manifest.  Sometimes  all  methods  seem  to 
fail  with  children,  and  in  such  cases  the  oil 
may  enter  into  the  composition  of  bread  or 
cake  which  they  can  easily  be  induced  to  take. 
With  the  use  of  the  best  grade  of  the  oil,  at- 
tention to  little  details,  and  the  careful  avoid- 
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ance  of  exciting  undue  disgust,  it  is  extremely 
rare  to  find  an  individual  who  cannot  be  ha- 
bituated to  its  use,  but  persons  are  occasionally 
met  with  who  are  entirely  unable  to  assimilate 
the  oil,  even  if  they  have  no  difficulty  in  taking 
it.  No  exact  limit  to  the  quantity  to  be  given 
can  be  laid  down,  as  the  assimilative  powers  of 
various  individuals  differ  so  greatly,  and  any 
excess  over  what  is  properly  digested  is  harm- 
ful, giving  rise  to  diarrhoea  and  a  general  dis- 
turbance of  the  digestion.  The  maximum 
amount  which  an  average  adult  can  take  with 
advantage  is  3  tablespoonfuls  daily.  .  It  is  best 
to  begin  with  teaspoonful  doses  or  even  smaller 
quantities,  gradually  increasing  them  until  the 
desired  amount  has  been  reached.  As  this  oil 
is  rarely  indicated  in  cases  where  there  is  very 
great  urgency,  it  is  best  to  increase  the  size  of 
the  doses  very  gradually,  indeed  almost  imper- 
ceptibly. Prom  time  to  time,  daily  at  first, 
the  stools  should  be  examined  to  ascertain  if 
free  oil  is  present,  and  when  this  occurs  the 
dose  must  be  diminished.  As  a  rule,  during 
the  first  fortnight  a  small  amount  of  oil  will 
be  found,  but  this  gradually  disappears  as 
the  digestive  and  absorptive  functions  im- 
prove. It  is  of  importance  that  the  oil  should 
be  taken  after  eating,  as  then  the  quantity  of 
bile  in  the  intestines  is  much  larger  than  at 
any  other  time,  and  its  aid  is  necessary  for  the 
proper  digestion  of  the  oil.  No  fluids  should 
be  taken  for  an  hour  or  so  afterward,  as  they 
increase  the  tendency  to  the  oily  eructations 
which  in  some  cases  constitute  the  principal 
objection  to  the  use  of  the  oil.  The  only  cen- 
tra-indications to  its  use  are  :  A  total  inability 
to  digest  it,  diarrhoea,  acute  febrile  disorders, 
a  condition  of  plethora,  a  fatty  habit  of  the 
body,  and  states  in  which  there  is  a  deficiency 
in  the  amount  of  bile  in  the  intestines. 

There  are  no  conditions  in  which  this  oil  is 
so  useful  as  in  most  forms  of  phthisis,  espe- 
cially the  chronic.  Persons  with  caseous  pneu- 
monia, acute  pulmonary  phthisis,  particularly 
if  there  is  considerable  elevation  of  the  tem- 
perature, are,  as  a  rule,  not  benefited  by  its 
use.  In  suitable  cases  the  wasting  ceases,  the 
expectoration  and  night  sweats  lessen,  and  the 
entire  general  condition  improves.  Although 
regarded  as  a  specific  by  many,  the  oil  does 
not  act  as  one,  but  restores  and  maintains  the 
elements  which  are  so  rapidly  consumed  in 
these  disorders  and  can  not  be  obtained  from 
the  ordinary  articles  of  food.  To  exert  its 
maximum  good  effects,  it  must  be  supple- 
mented by  the  proper  hygienic  and  climatic 
measures.  All  that  properly  can  be  alleged 
for  it  is  that  it  improves  the  general  nutrition 
and  gives  time  for  and  assistance  to  the  other 
treatment  appropriate  in  such  cases. 

In  nearly  all  the  conditions  included  under 
the  vague  term  of  scrofula  it  may  be  regarded 
as  the  mainstay  in  the  treatment.  It  is  more 
especially  valuable  in  caries,  necrosis,  and  ar- 
ticular troubles,  but  in  strumous  enlargement 
of  the  glands  it  is  only  fairly  useful,  except 
after  the  formation  of  ulcers  or  abscesses  due 
to  the  disintegration  of  the  glands  (cf.  Hypo- 
phosphites).  Chronic  rheumatism  and  gout 
in  which  bad  hygienic  surroundings  have  given 


rise  to  almost  a  true  cachexia  are  better  treated 
with  this  oil  than  with  anything  else.  In  these 
cases  the  internal  administration  should  be 
supplemented  by  daily  inunctions  of  the  af- 
fected joints.  In  rheumatic  gout  the  same 
treatment  is  often  of  benefit.  That  form  of 
conjunctivitis  in  children  where  there  is  great 
intolerance  of  light,  the  eyes  being  kept  closed 
except  in  a  darkened  room,  improves  very  rap- 
idly under  its  use  and  that  of  astringent  col- 
lyria  and  instillations  of  atropine,  which  latter, 
if  used  alone,  afford  little  relief.  The  coryza, 
otorrhoea,  and  generally  ill-nourished  condition 
which  often  follow  scarlet  fever  and  measles 
need  little  beyond  a  systematic  course  of  this 
oil,  combined  with  such  tonics  as  may  be  indi- 
cated. Functional  nervous  disorders,  such  as 
chorea,  epilepsy,  neuralgia,  etc.,  are  so  gen- 
erally accompanied  and  aggravated  by  general 
malnutrition  that  the  specific  remedies  for 
these  particular  conditions  do  not  have  their 
proper  effect.  Under  such  conditions  nothing 
will  be  found  so  useful  as  the  oil,  supplemented 
by  the  phosphites  and  hypophosphites  of  cal- 
cium, the  specific  treatment  not  being  neg- 
lected. Brilliant  success  follows  its  use  in  all 
cutaneous  diseases  having  a  strumous  origin, 
such  as  impetigo,  psoriasis,  scleroderma,  chron- 
ic eczema,  favus,  ecthyma,  and  lupus.  In  the 
two  last  named  iron  adds  to  the  elBeiency  of 
the  treatment.  In  some  forms  of  chronic  lar- 
yngitis and  pharyngitis  the  oil  may  be  re- 
garded as  a  specific,  but,  unfortunately,  there 
are  no  indications  as  to  the  particular  cases 
in  which  it  will  prove  of  benefit.  AU  ca- 
chexicB,  especially  that  due  to  the  prolonged 
use  of  iodide  of  potassium  in  the  treatment  of 
syphilis,  are  much  mitigated  by  its  use,  and 
the  occurrence  of  the  latter  form  may  be  pre- 
vented by  its  administration  from  time  to  time 
during  the  use  of  the  iodide.  The  dizziness, 
vertigo,  and  other  functional  disturbances  of 
the  nervous  system  in  persons  past  middle  life, 
due  probably  to  atheroma  of  the  arteries,  are 
usually  relieved  by  the  oil,  but  to  be  effectual 
its  administration  must  extend  over  a  consid- 
erable period.  Large  doses  are  not  usually 
necessary,  but  to  gain  the  full  benefit  from  the 
oil  the  phosphites  and  hypophosphites  and 
iron  must  be  used  simultaneously.  The  chron- 
ic diarrhoea  of  young  children  which  drags 
along  without  there  being  any  assignable  cause 
for  it,  and  which  yields  little  to  ordinary  treat- 
naent,  is  no  contra-indication  to  the  use  of  the 
oil,  provided  it  does  not  materially  increase  the 
number  of  the  stools  or  otherwise  disturb  the 
digestion,  and  indeed  it  is  often  the  only  treat- 
ment which  affords  any  benefit. 

Inunction  with  cod-liver  oil,  although  ex- 
tremely disagreeable  to  the  patient  and  to 
those  coming  in  contact  with  him.  achieves 
such  signal  success  in  the  treatment  of  certain 
cases  that  the  advantages  more  than  counter- 
balance the  disadvantages.  The  cases  in  which 
it  proves  most  useful  are  those  of  children  in 
whom  there  is  marasmus  or  a  generally  per- 
verted nutrition.  Almost  immediately  after 
beginning  the  inunctions  a  change  for  the  bet- 
ter is  seen,  and  in  a  short  time  a  condition  of 
health  is  usually  reached  which  is  hardly  con- 
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ceivable  except  to  those  who  have  practised 
this  form  oj  treatment.  For  this  purpose  the 
dark-coloured  and  cheaper  oils  may  be  used,  as 
there  is  no  appreciable  difference  so  far  as  of- 
fensiveness  is  concerned  between  the  dark  and 
the  light.  One  inunction  daily  is  usually  suf- 
ficient, except  in  severe  cases,  and  previously  to 
it  the  whole  body  should  be  washed  with  water 
containing  a  small  amount  of  ammonia  or  soda, 
both  to  remove  the  oil  which  remains  from  the 
preceding  inunction  and  to  thoroughly  cleanse 
the  skin  so  as  to  facilitate  the  absorption  of 
the  oil,  which  should  be  warmed  slightly  be- 
fore it  is  applied.  It  is  well  to  avoid  the  por- 
tions of  the  body  uncovered  by  the  clothing, 
also  the  folds  and  creases  of  the  skin,  as  some- 
times a  chemical  decomposition  occurs,  setting 
free  the  fatty  acids,  which  in  those  situations 
would  give  rise  to  raw  surfaces.  Occasionally 
it  will  be  found  that  persons  who  are  unable 
to  take  the  oil  internally  will  acquire  the  abil- 
ity after  inunction  has  been  practised  for  a  few 


A  prejudice  seems  to  exist  against  the  em- 
ployment of  cod-liver  oil  during  warm  weather, 
but, this  is  unfounded,  the  only  precautions 
necessary  being  that  the  oil  be  kept  in  a  cool 
place  and  the  doses  made  a  trifle  smaller  than 
during  the  colder  months. 

The  principal  uses  to  which  cod-liver  oil  has 
been  put  have  been  enumerated,  but  in  addi- 
tion it  may  be  stated  that  all  conditions  in 
which  there  is  loss  of  flesh  and  strength  are 
benefited  by  its  proper  administration. 

KussELL  H.  Kevins. 

COFFEE.— The  seed  of  Coffea  arabica,  a 
small  tree  of  Arabia  and  Abyssinia,  cultivated 
widely  in  tropical  and  warm  climates.  Coffee 
is  not  ofiicial,  though  Coffea  arabica  is  recog- 
nised as  one  of  the  sources  from  which  caffeine 
is  to  be  derived.  Besides  caffeine,  coffee  con- 
tains fatty  matter,  a  volatile  oil,  sugar,  gum, 
and  a  peculiar  variety  of  tannin  called  caffeo- 
tannic  acid.  A  "  caffeic  "  acid  is  also  said  to 
be  an  ingredient.  These  constituents  (save 
caffeine,  and  by  some  caffeine  is  thought  to  be 
to  some  degree  changed)  are,  however,  subjected 
to  considerable  change  by  the  process  of  roast- 
ing the  coffee,  and  in  its  raw  state  it  is  very 
rarely  used. 

The  chemistry  of  roasted  coffee  is  not  thor- 
oughly understood,  but  with  this  procedure 
there  develop  in  the  seed  an  odour  and  a  fla- 
vour that  are  highly  characteristic.  These  are 
dependent  upon  a  number  of  volatile  substances 
developed  by  the  process  of  roasting,  and  some- 
times collectively  known  as  caffeone.  Among 
them  caffeol,  an  empyreumatio  oil  (CeHjoOj), 
is  the  most  important.  Caramel,  too,  is  formed 
by  the  conversion  of  the  sugar  the  seed  con- 
tains, and  contributes  its  odour  and  its  taste. 
In  roasted  coffee,  therefore,  are  found  both 
caffeine  and  caffeone,  and  on  their  presence  the 
activity  of  the  drug  depends. 

While  the  caffeine  exerts  the  larger  part  of 
the  physiological  action  of  coffee,  much  of  it  de- 
pends on  the  volatile  substances,  and  the  cere- 
bral stimulation  and  activity  produced  by  a  cup 
of  coffee  are  thought  to  be  largely  due  to  caffe- 
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one,  since  they  are  but  slight  after  the  adminis- 
tration of  an  infusion  of  raw  coffee,  although 
caffeine  is  present  in  it  to  the  same  degree. 
Moreover,  experiment  has  shown  that  caffeone 
is  opposed  to  caffeine  in  its  action  in  at  least 
one  direction,  for  the  effect  of  the  isolated 
caffeone  is  to  accelerate  the  heart's  action  and 
to  lower  the  blood-pressure,  whereas  the  effect 
of  caffeine  is  the  opposite.  The  effect  of  caffe- 
one is,  however,  but  transient,  and  after  drink- 
ing a  cup  of  well-made  coffee  the  temporarily 
accelerated  and  softened  pulse  resulting  from 
caffeone  is  soon  replaced  by  one  of  slower  rate 
and  fuller  volume,  the  result  of  the  caffeine. 
A  laxative  property,  too,  resides  in  coffee  which 
is  not  possessed  by  its  alkaloid,  but  has  been 
ascribed  to  the  action  of  its  caffeone,  and  to 
this  digestive  activity  of  caffeone  are  attributed 
the  dyspeptic  symptoms  resulting  from  a  pro- 
longed or  excessive  use  of  coffee  as  a  beverage. 

Further  than  these,  the  effects  of  coffee,  as 
roasted  and  prepared  for  use  in  the  ordinary 
way,  are  those  of  its  alkaloid  (see  Caffeine), 
Thus  coffee  relieves  fatigue  and  mental  weari- 
ness, produces  wakefulness,  strengthens  the  car- 
diac force,  and  increases  the  blood-pressure. 
Like  caffeine,  it  diminishes  tissue  waste  and, 
though  in  no  sense  a  food,  thus  makes  a  lesser 
amount  of  food  sufficient.  The  excretion  of 
urea  is  thought  to  be  diminished  by  coffee. 

The  general  use  of  coffee  as  a  beverage  by 
the  civilized  people  of  the  world  has  led  to  the 
belief  that  it  is  an  essential  in  diminishing  tis- 
sue waste,  and  hence  should  be  held  an  essen- 
sential  in  our  dietary.  The  fact  that  tlae 
greatest  bodily  and  mental  activity  are  quite 
compatible  with  an  entire  abstinence  from  cof- 
fee and  similar  drugs  is,  however,  sufScient 
evidence  to  the  contrary  (Bartholow).  Indeed, 
there  are  persons  who  are  distinctly  injured  by 
their  use.  The  contra-indications  usually  ac- 
cepted are  childhood,  neuroses,  cardiac  diseases 
if  accompanied  by  overaction  and  palpitation 
of  the  heart,  lithaemia,  and,  in  general,  gastric, 
intestinal,  and  hepatic  disturbances.  In  suita- 
ble cases,  however,  its  action  is  quite  as  strong 
for  good,  the  cup  of  black  coffee  following  a 
hearty  dinner  being  a  direct  aid  to  digestion, 
and  the  morning  cup  of  coffee  a  stimulant  to 
peristalsis. 

The  excessive  use  of  the  drug  is,  however, 
potent  for  harm  in  all  cases,  both  nervous  and 
digestive  disturbances  resulting  and  often 
reaching  a  severe  grade.  Thus,  from  the  abuse 
of  coffee  result  headache,  dizziness,  confusion 
of  ideas,  palpitation,  tremors,  dulness,  and 
wakefulness— in  fact,  a  group  of  symptoms 
often  described  as  "  nervousness,"  the  digestion 
showing  its  disturbance  in  anorexia,  flatu- 
lence, irregularity  of  the  bowels,  and  the  evi- 
dences of  hepatic  disorder  to  which  the  title 
"  biliousness  "  is  vaguely  applied. 

The  impression  prevails  to  a  considerable 
extent  among  the  French  that  coffee  prepared 
with  milk,  cafe  au  lait.  is  far  more  productive 
of  digestive  disturbance  than  black  coffee,  caf& 
noir.  That  this  is  so  lacks  proof,  though  it  cer- 
tainly is  the  opinion  of  many,  but  it  is  to  be 
recollected  that  the  French  cafe  au  lait  is  not 
our  cup  of  coffee  to  which  milk  is  added  just 


COGNAC 
COLCHICUM 


290 


before  using,  but  a  preparation  of  coffee  by  in- 
fusion or  decoction,  the  millc.  being  employed 
throughout  the  process.  Whether  or  not  in- 
deed this  causes  "biliousness,"  there  seems  no 
reason  to  believe  that  a  cup  of  coffee  contain- 
ing milk,  as  used  in  this  country,  is  any  more 
productive  of  digestive  disturbance  than  a  cup 
of  coffee  not  containing  milk. 

In  preparing  coffee  for  use  as  a  beverage,  the 
roasting  and  the  grinding  should  have  recent- 
ly been  done,  since  prolonged  keeping  of  the 
roasted,  and  especially  of  the  ground  coffee, 
results  in  loss  of  those  volatile  substances  on 
which  the  value  of  the  drug  so  largely  depends. 
It  is  safe  to  say  that  few  articles  of  diet  are  so 
maltreated  in  their  preparation  as  coffee  is,  and 
the  nauseous  draughts  which  the  extreme  of 
courtesy  alone  can  call  by  the  name  of  "  cof- 
fee" are  unfortunately  the  rule  rather  than 
the  exception.  A  part  of  this  dietetic  wretch- 
edness is  no  doubt  due  to  the  inferior  grades  of 
coffee  used,  as  well  as  to  adulteration,  for  from 
the  former  it  is  not  to  be  expected  that  a  su- 
perior drink  may  be  prepared,  and  of  the  latter 
there  is  unfortunately  a  great  prevalence.  Yet 
even  these  do  not  account  for  it  all,  and  the 
failure  to  observe  the  necessity  of  freshly 
roasting  and  freshly  grinding,  of  which  I  have 
already  spoken,  add  their  part  to  the  unpalata- 
ble result.  More  important  than  all,  however, 
are  the  errors  of  final  preparation  for  the  pal- 
ate, for  the  use  of  too  prolonged  boiling  results 
in  a  total  dissipation  of  those  volatile  elements 
upon  which  not  only  the  delectability,  but  also 
a  large  part  of  the  drug  value  of  the  coffee 
depends. 

To  properly  prepare  coffee,  then,  prolonged 
boiling  should  never  be  allowed ;  indeed,  Bar- 
tholow  puts  the  limit  of  temperature  to  be 
observed  at  200°  F.  He  recommends  that  to 
obtain  the  best  result  the  coffee  be  steeped  for 
some  time  in  hot  water.  Though  probably  of 
less  scientific  and  perhaps  of  less  gustatory 
effectiveness  than  steeping,  the  method  of  prep- 
aration by  percolation  of  hot  water  through 
the  ground  coffee  results  in  a  very  satisfactory 
product,  and  the  use  of  coffee  pots  acting 
upon  this  principle,  which  has  so  largely  in- 
creased within  recent  years,  has  done  much  to 
improve  our  cup  of  coffee.  To  these  coffee 
pots,  as  a  class,  the  name  "French"  is  often 
applied.  With  the  temperature  of  the  water 
employed  in  making  coffee  and  with  the  dura- 
tion of  the  process  will  the  product  vary,  for 
to  boil  the  coffee  long  must  indeed  be  held  a 
scientific  as  well  as  a  gastronomic  sin. 

The  therapeutics  of  roasted  coffee  depends 
largely  upon  the  caffeine  contained  (see  Caf- 
feine), but  certainly  to  some  degree  also  upon 
its  caffeone.  In  conditions  of  exhaustion  and 
fatigue,  whether  mental  or  bodily,  its  effect  is 
generally  pronounced,  and  hunger,  hardship, 
excitement,  worry,  and  anxiety  may  undoubt- 
edly be  palliated  by  the  judicious  administra- 
tion of  well-prepared  coffee. 

Coffee  causes  wakefulness,  and  hence  its  ap- 
plication in  narcotic  poisoning  is  of  great  value. 
Especially  is  this  the  case  in  opium  poisoning, 
and  in  no  instance  of  such  poisoning  should  its 
administration  be  neglected.    In  this  condi- 


tion heat,  too,  is  indicated,  so  that  the  use  of 
roasted  coffee  in  hot  infusion  is  by  all  means 
the  wisest  plan,  and  the  quantity  so  adminis- 
tered is  to  be  limited  only  by  the  patient's 
capacity  and  the  requirements  of  his  condition. 
The  state  of  the  patient,  too,  will  determine 
the  method  of  administration  ;  if  he  is  unable 
to  swallow,  the  drug  may  be  given  by  enema. 

The  depression  and  gastric  disturbance  so 
often  encountered  as  a  sequel  of  the  therapeu- 
tic use  of  opium  are  wonderfully  benefited  by 
a  cup  of  black  coffee,  and  indeed  no  drug 
seems  so  competent  to  relieve  this  condition, 
the  misery  of  which  is  not  to  be  exaggerated. 

The  drinking  of  large  quantities  of  strong 
coffee  in  health  to  produce  wakefulness,  that 
thereby  necessary  work  may  be  performed,  is, 
it  need"  not  be  said,  unnatural ;  while  its  occa- 
sional use  for  this  purpose  may  not  be  produc- 
tive of  serious  or  even  evident  disturbance,  its 
continued  use  in  such  cases  is  but  a  goad  to  a 
nervous  system  which,  already  weak,  grows  yet 
weaker  with  each  administration,  the  evidence 
of  its  exhaustion  lying  in  the  somnolence  by 
which  Nature  protests  against  the  goad  and 
calls  for  rest  and  sleep.  If  this  warning  is  dis- 
regarded and  the  use  of  the  drug  continifed, 
most  unfortunate  consequences  may  follow — 
consequences  well  described  in  the  popular 
phrase  as  due  to  "  a  shattered  nervous  system  " 
and  clinically  recognised  as  neurasthenia. 

In  alcoholic  poisoning  coffee  is  of  great  value. 
Whether  it  is  simply  a  case  of  "overindul- 
gence "  or  the  more  serious  condition  to  which 
the  term  alcoholic  poisoning  is  properly  ap- 
plied, coffee  acts  to  refresh  and  to  stimulate 
the  threatened  nervous  system,  and,  with  rest 
and  warmth,  serves  often  to  determine  a  rapid 
and  complete  recovery.  That  the  use  of  coffee 
in  large  doses  may  be  followed  by  some  de- 
pression is  possible,  but  it  is  infrequently  seen, 
and  if  present  is  slight  and  in  no  way  compar- 
able to  the  after-effects  of  alcohol. 

Neuralgia  is  sometimes  favourably  affected 
by  a  cup  of  coffee,  and  headache,  especially 
that  form,  of  pure  nervous  origin,  seen  particu- 
larly in  neurotic  subjects  and  often  due  to  ex- 
citement and  worry,  is  at  times  relieved  by 
coffee  as  it  is  by  tea.  Migraine,  too,  mav  often 
be  benefited  by  coffee. 

To  those  who  live  in  malariow  districts  the 
use  of  black  coffee,  generally  taken  in  the 
morning,  has  seemed  of  use  as  a  prophylactic 
against  infection,  and  certainly  the  drug  so 
used  would  seem  to  be  not  without  value. 

Asthmatic  paroxysms  may  sometimes  be  cut 
short  by  a  cup  of  coffee.  It  is  not  invariably 
effective,  and  certainly  not  so  reliable  as  nitrite 
of  amyl  or  morphine;  yet  it  is  useful  in  a 
sufficient  number  of  cases  to  make  us  class  it 
among  the  drugs  applicable  to  this  obstinate 
and  defiant  affection. 

Though  it  is  true  that  coffee  may  disturb 
digestion  and  therefore  its  use  in  some  cases 
may  be  inappropriate,  the  routine  denial  of 
coffee  to  the  patient  with  fever  simply  because 
it  is  a  part  of  his  diet  in  health  is  absurd. 
Especially  is  this  so  if  the  patient  is  one  whose 
use  of  coffee  has  been  such  that  his  comfort 
largely  depends  upon  taking  it.    Coffee  is  a 
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stimulant,  and  so  far  from  withdrawing  it 
under  these  circumstances,  its  continuance  is 
eminently  appropriate,  unless  there  is  some 
more  obvious  contra-indication  than  the  mere 
elevation  of  temperature.  To  one  unaccus- 
tomed to  the  use  of  coffee  its  stimulant  effects 
in  circulatory  enfeeblement  will  be  even  more 
pronounced.  Its  value,  therefore,  as  a  mild 
cardiac  stimulant  should  not  be  forgotten, 
and  because  of  its  mildness  it  is  especially  ap- 
propriate for  medicinal  administration  to  chil- 
dren. 

The  usual  method  of  administration  is  in 
infusion,  but  there  are  in  the  market  fluid  ex- 
tracts of  coffee  both  roasted  and  unroasted. 
The  fluid  extract  of  "  green  "  coffee  has  been 
used  by  some  who  believe  that  the  roasting 
process" results  in  a  diminution  of  the  amount 
of  caffeine  contained  in  the  seed,  and  by  them 
the  unroasted  coffee  is  considered  medicinally 
more  active.  This  effect  of  roasting  is,  how- 
ever, more  than  doubtful  and  the  use  of  this 
preparation  of  the  green  coffee  is  now  sliglit. 
The  use  of  the  fluid  extract  of  the  roasted  cof- 
fee, while  by  no  means  so  extensive  as  that  of 
the  extemporaneous  infusion,  is  occasionally 
resorted  to.  The  strength  of  the  infusion  or- 
dinarily used  medicinally  is  that  of  1  oz.  of  the 
roasted  and  ground  coffee  to  1  pint  of  boiling 
water. — Henby  A.  Griffin. 

COGNAC. — See  under  Alcohol. 

COLCHICTTM.  —  This  has  long  been  a 
prominent  remedy  against  gout,  and  it  is  prob- 
able that  it  is  an  active  ingredient  in  all  the 
nostrums  for  the  cure  of  this  disease  that  are 
in  any  way  efficacious.  It  is  useful  in  any  of 
the  various  forms  of  gout,  as  a  prophylactic 
against  the  gouty  attack,  during  the  attack  it- 
self, and  in  cases  of  chronic  arthritis,  also  in 
various  diseases  due  to  the  gouty  diathesis. 
Colchicum  is  also  a  diuretic,  increasing  the 
flow  of  urine  and  the  uric-acid  elimination. 
The  conflicting  statements  in  regard  to  the 
elimination  of  uric  acid  as  a  result  of  the  ac- 
tion of  colchicum  are  due  to  the  fact  that  the 
various  experiments  have  been  made  while 
administering  different  diets.  It  is  also  an 
hepatic  stimulant  and  a  good  cholagogue, 
improving  the  assimilation  and  favouring  the 
discharge  by  the  bowels  of  the  products  of  in- 
complete digestion.  Colchicum  is  to  a  slight 
extent  a  diaphoretic  also,  so  that  by  promoting 
the  functional  activity  of  these  several  emunc- 
tories  it  probably  acts  beneficially  as  an  antar- 
thritic.  But  over  and  above  this  it  is  especially 
antagonistic  to  the  gouty  condition,  and  this 
antagonism  is  a  problem  still  unsolved,  for  it 
is  prompt  and  efficient  often  in  cases  in  which 
it  does  not  produce  its  marked  physiological 
action,  and  in  other  cases  before  it  produces 
such  action.  There  are  other  drugs  which 
cause  similar  effects  upon  the  liver,  the  kid- 
neys, and  the  skin,  but  they  have  not  the  same 
influence  over  gout  that  colchicum  has,  and  it 
may  therefore  be  called  a  speciflc  in  that  dis- 
ease. 

[Colchicum  has  been  used  successfully  by 
Brocq  in  the  treatment  of  recurrent  boils,  in 
daUy  quantities  of  from  -J  to  f  of  a  grain  of  the 


extract.  {Jour,  de  med.  et  de  chir.  prat.,  Feb. 
10,  1895.)] 

When  given  in  small  doses,  colchicum  in- 
creases the  flow  of  saliva  to  a  slight  degree, 
stimulates  the  secreting  action  of  the  glands  of 
the  gastro-intestinal  tract,  and  increases  the 
outflow  of  bile  from  the  liver.  When  the  drug 
is  administered  to  the  point  of  tolerance,  either 
in  small  doses  or  earlier  in  large  doses,  a  marked 
effect  is  produced  upon  the  gastro-intestinal 
tract.  It  causes  gastric  disturbances,  such  as 
a  feeling  of  heat  in  the  epigastrium,  nausea, 
sometimes  vomiting,  and  marked  catharsis  ac- 
companied by  flatulence  and  pain ;  the  urine 
is  increased  in  amount  and  there  is  a  slight 
moisture  of  the  skin. 

The  symptoms  of  colchicum  poisoning  are 
vomiting  and  purging,  the  vomited  matter  be- 
ing flrst  bilious  and  then  bloody ;  the  stools 
are  serous  and  then  mucous  and  bloody ;  the 
circulation  is  depressed,  the  pulse  being  weak 
and  rapid ;  and  the  skin  is  cold  and  covered 
with  marked  perspiration.  There  is  often 
great  muscular  prostration  with  pain  in  the 
extremities.  In  some  persons  there  seems  to 
be  a  special  susceptibility  to  the  unpleasant  ac- 
tion of  colchicum,  and  in  such  persons  a  combi- 
nation of  small  doses  of  opium  with  each  dose 
of  colchicum  lessens  greatly  the  tendency  to 
produce  unpleasant  effects.  The  action  of 
colchicum  varies  in  different  individuals,  its 
effects,  both  physiological  and  medicinal,  not 
being  always  in  direct  proportion  to  the  dose. 

[Both  the  root,  colchici  radix  (U.  S.  Ph.), 
colchici  cormus  (Br.  Ph.),  and  the  seeds,  col- 
chici semen  (U.  S.  Ph.),  colchici  semina  (Br. 
Ph.),  semen  colchici  (Ger.  Ph.),  are  employed  in 
medicine.  The  preparations  of  the  root  are 
the  extract,  extractum  colchici  radicis  (U.  S. 
Ph.),  extractum  colchici  (Br.  Ph.) ;  the  acetous 
extract,  extractum  colchici  aceticum  (Br.  Ph.) ; 
the  fluid  extract,  extractum  colchici  radicis 
fluidum  (U.  S.  Ph.) ;  and  the  wine,  vinum  col- 
chici radicis  (U.  S.  Ph.),  vinum  colchici  (Br. 
Ph.).  Those  of  the  seeds  are  the  tincture, 
tinctura  colchici  seminis  (U.  S.  Ph.),  tinctura 
colchici  seminum  (Br.  Ph.),  tinctura  colchici 
(Ger.  Ph.) ;  the  fluid  extract,  extractum  col- 
chici seminis  fluidum  (U.  S.  Ph.) ;  and  the 
wine,  vinum  colchici  seminis  (U.  S.  Ph.).  All 
these  preparations  call  for  great  caution  in 
their  use.]  In  the  treatment  of  poisoning  with 
colchicum,  tannic  or  gallic  acid  should  be  ad- 
ministered freely,  and  then  copious  vomiting 
induced. 

The  active  principle,  the  alkaloid,  colchicine, 
CiiHjaNOo,  a  violent  poison,  is  not  much  used, 
because  of  its  irritating  effects  upon  the 
gastro-intestinal  tract.  The  most  serviceable 
preparations  are  the  acetous  extract  and  the 
wine  of  the  seed.  The  dose  of  the  acetous  ex- 
tract is  from  -J-  to  3  grains ;  that  of  the  fluid 
extract  from  2  to  5  minims ;  that  of  the  wine 
of  the  root,  the  wine  of  the  seed,  and  the  tinc- 
ture, each,  from  5  to  20  minims ;  the  dose  of 
colchicine  is  from  ^xhs  to  ^  of  a  grain. 

In  persons  specially  susceptible  to  the  influ- 
ence of  colchicum  it  is  wise  to  begin  with  the 
smaller  dose  and  give  it  at  intervals  of  about 
three  hours  until  the  effect  is  produced  of 
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either  relieving  the  gouty  manifestations  or 
producing  the  gastro-intestinal  disturbances  to 
a  slight  degree,  the  effects  produced  governing 
the  question  of  decreasing  the  dose  or  making 
the  intervals  longer.  Sometimes  more  benefit 
may  be  obtained  by  combining  a  cathartic  with 
colchicum.  The  celebrated  anti-gout  pill  known 
as  White's  pill  is  a  combination  of  colchicum 
with  a  cathartic,  and  consists  of  a  grain  each 
of  acetous  extract  of  colchicum,  pulverized 
aloes,  pulverized  ipecac,  and  calomel.  The 
dose  is  one  pill,  night  and  morning,  until  free 
catharsis  is  established.  This  treatment  will 
often  greatly  modify  the  severest  symptoms  if 
employed  early  in  an  acute  attack  of  gout,  and 
in  persons  threatened  with  a  gouty  attack  will 
frequently  ward  it  off. — A.  Alexander  Smith. 

COLD. — See  Baths,  Frigotherapy,  and 
Eefriserants. 

COLLODION,  the  collodium  of  the  phar- 
macopoeias, or  contractile  collodion,  is  a  col- 
ourless, highly  inflammable  liquid  having  an 
ethereal  odour,  which  dries  on  exposure  to  the 
air  and  leaves  a  thin,  transparent  film.  It  is 
prepared,  according  to  the  XT.  S.  Ph..  by  add- 
ing 750  c.  c.  of  ether  to  30  grammes  of  pyroxy- 
lin, contained  in  a  suitable  bottle,  allowing 
the  mixture  to  stand  for  fifteen  minutes,  then 
adding  250  c.  c.  of  alcohol,  and  shaking  the 
bottle  until  the  pyroxylin  is  dissolved.  The 
bottle  should  then  be  well  corked  and  set 
aside  until  the  sediment  has  subsided,  if  there 
is  any,  when  the  clear  portion  is  decanted  and 
kept  in  cork-stoppered  bottles  in  a  cool  place. 
The  Br.  Ph.  directs  that  36  parts  of  ether  and 
12  parts  of  rectified  spirit  be  mixed,  and  then 
1  part  of  pyroxylin  added  to  the  mixture, 
which  is  to  be  set  aside  for  a  few  days  and 
then  decanted. 

Dr.  C.  F.  Sohoenbein,  of  Basle,  discovered 
in  1845  an  organic  compound  soluble  in  com- 
mon ether,  which  was  introduced  into  the 
Swiss  Pharmacopoeia  under  the  name  of  liquor 
constringens  Schmnbeinii,  though  its  discov- 
erer gave  it  the  name  of  ether  glue  or  ether 
balm.  He  recommended  its  employment  in 
the  treatment  of  chilblains  of  all  classes,  of 
burns,  of  lesions  of  the  skin,  of  swellings  of  the 
feet,  etc.    {Lancet,  1849,  i,  p.  289). 

In  1848  Dr.  S.  L.  Bigelow,  of  Boston,  inde- 
pendently learned  that  a  solution  of  gun  cot- 
ton in  ether  dried,  when  applied  to  the  skin, 
by  reason  of  the  evaporation  of  the  ether,  leav- 
ing a  film  that,  by  its  contraction,  brought  the 
edges  of  an  incised  wound  into  much  more  in- 
timate contact  than  sutures  or  adhesive  plaster 
did,  and  kept  them  immovably  fixed.  The 
impermeability  of  the  film  precluded  the  pos- 
sibility of  the  entrance  of  air,  and,  as  it  was 
impervious  to  water,  the  neighbourhood  of 
the  wound  could  be  washed  clean.  As  it  was 
colourless  and  transparent,  the  surgeon  could 
inspect  the  parts  beneath  the  film  without 
finding  it  necessary  to  remove  it.  It  was  then 
called  liquid  adhesive  plaster,  ethereal  solution 
of  prepared  cotton,  and  gun-cotton  varnish. 
The  name  collodion,  first  mentioned  in  the 
Boston  Medical  and  Surgical  Journal  for 
IMaroh  29,  1848,  originally  a  trade  name,  was 


adopted  in  England  and  France  and  became 
general. 

Collodion  has  the  power  of  dissolving  or 
holding  in  solution  a  number  of  medicaments, 
and  Dr.  Gillette  has  arranged  these  solutions 
in  the  following  classes : 

'  Collodion  witli  perchloride  of  iron  (6 
parts  to  1  part). 
Haemostatic,      Collodion  with  tannin, 
styptic,  and  J  Collodion  with  phenol, 
antiseptic     1  Collodion   with   phenic,  tannic,  and 
collodions.  benzoic  acids  (100, 10, 6,  and  6  parts). 

Collodion   with  tannic   and    benzoic 
acids  (80,  4,  and  4  parts). 

Astringent    j  Saturnine  collodion, 
collodions.     (  Ferruginous  collodion. 

Vesicating    J  Sinapis  collodion, 
collodions.     |  Cantharidal  collodion. 


Caustic 
collodions. 


[  Bichloride-of-mercury  collodion. 
i  Creosote  collodion. 


ciuqatwo       f  Collodion  with  morphine. 


aconitine. 
veratrine. 


Irritant  and 
stimulating 
collodions. 


Collodion  with  turpentine. 
"  "    arnica. 

"  "    capsicum. 

*'  "    balsam  of  Peru. 

"  *'    Iodine. 

"  "    iodoform. 


Anodyne  colloid,  or  amyl  colloid,  is  a 
non-ofBcial  mixture  of  1  oz.  of  hydramyl,  1 
grain  of  aconitine,  6  grains  of  veratrine,"  and 
enough  collodion  to  make  2  fl.  oz.  It  is  used 
as  a  local  application  for  neuralgias,  lumba- 
go, and  all  muscular  pains.  The  hydramyl 
rapidly  volatilizes  and  the  application  often 
produces  quick  relief,  but  if  the  pain  continues 
a  piece  of  absorbent  cotton  or  spongiopUine, 
wet  with  warm  water,  should  be  placed  over 
the  collodion  film. 

Belladonna  collodion,  emplastrum  bella- 
donnce  fluidum,  is  prepared  by  dissolving  5 
parts  of  alcoholic  extract  of  belladonna  leaves 
in  3  of  spirit  of  camphor,  and  adding  20  of 
flexible  collodion.  This  preparation  may  be 
employed  wherever  belladonna  plaster  is  indi- 
cated. 

Bich.loride-of-nieronry  collodion  is  a  so- 
lution of  16  grains  of  bichloride  of  mercury  in 
1  fl.  oz.  of  salicylated  collodion.  It  is  used  for 
venereal  warts.  A  caustic  collodion  is  made  by 
dissolving  4  parts  of  mercuric  chloride  in  30 
parts  of  collodion.  It  is  used  as  an  escharotic  for 
nmvi  and  similar  growths. 

Cantharidal  collodion  will  be  found  men- 
tioned in  the  article  on  Cantharides. 

Carbolic-acid  collodion. — See  under  Styp- 
tic collodion. 

Cocaine  collodion  is  a  solution  of  3  parts 
of  cocaine  in  100  of  flexible  collodion.  It  has 
been  recommended  for  the  cure  of  chilblains 
and  to  reMeve  pruritus. 

Collodion  with  croton  oil,  collodium 
tiglii,  is  a  mixture  of  1  part  of  croton  oil  and 
7  parts  of  flexible  collodion;  it  is  a  useful 
counter-irritant,  its  action  being  limited  to  the 
part  to  which  it  is  applied. 

Creosote  collodion  is  prepared  by  mixing 
1  part  of  creosote  with  3  parts  of  collodion.  W. 
Adams  recommends  this  as  an  application  to 
the  cavities  of  carious  teeth. 
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Ferruginous  collodion  is  prepared  by  mix- 
ing equal  parts  of  tincture  of  ferric  chloride 
and  collodion.  It  is  recommended  by  M.  Aran 
as  an  application  in  erysipelas;  though  the 
rapid  manner  in  which  the  tincture  dries  on  an 
erysipelatous  surface,  and  the  probability  that 
the  alcohol  has  an  equal  effect  with  the  iron  in 
curing  the  disease,  give  little  reason  for  sub- 
stituting this  collodion. 

Flexible  collodion,  collodium  flexile  (U.  S. 
Ph.,  Br.  Ph.),  collodium  elasticum  (Ger.  Ph.),  is 
prepared  by  mixing  thoroughly  930  parts  of 
collodion,  50  of  Canada  turpentine,  and  30  of 
castor  oil.  This  is  more  convenient  in  some 
instances  than  ordinary  collodion,  which  is 
contractile. 

Glycerized  collodion,  prepared  by  mixing 
3  parts  of  glycerin  and  100  of  collodion,  is 
flexible  and  does  not  scale  off  or  crack  like  or- 
dinary collodion. 

Ichthyol  collodion  is  a  mixture  of  1  part 
of  iohthyol  and  7  parts  of  collodion.  It  is  an  ex- 
cellent application  in  skin  diseases  in  which 
ichthyol  is  indicated. 

Iodine,  or  iodized,  collodion  is  a  solution 
of  30  grains  of  iodine  in  1  fl.  oz.  of  flexible  col- 
lodion. It  affords  a  convenient  method  of  ap- 
plying iodine. 

Iodoform  collodion,  collodion  iodoforma- 
tum.  is  a  solution  of  5  grains  of  iodoform  in 
1  fl.  drachm  of  flexible  collodion.  It  is  a  good 
application  to  venereal  or  other  sores,  and  for 
orchitis  and  rheumatic  inflammations.  Mole- 
schott  prepared  this  collodion  by  dissolving  1 
part  of  iodoform  in  15  parts  of  flexible  collo- 
dion. 

Salicylated  collodion  is  a  solution  of  100 
grains  of  salicylic  acid  in  1  fl.  oz.  of  flexible 
collodion.  It  is  an  efficacious  application  to 
inflamed  joints,  as  it  exerts  the  action  of  sali- 
cylic acid  and  at  the  same  time  limits  the 
movement  of  the  joint. 

Salicylic-acid  and  cannabis  indica  col- 
lodion will  be  mentioned  in  the  article  on 
Salicylic  acid. 

Salicylic-acid  and  zinc-chloride  collo- 
dion is  a  solution  of  60  grains  of  salicylic  acid 
and  30  grains  of  zinc  chloride  in  1  fl.  oz.  of 
collodion.  It  is  used  in  the  treatment  of  corns, 
warts,  and  epithelioma. 

Salicylic-  and  lactic-acid  collodion  is  a 
mixture  of  10  parts  each  of  salicylic  and  lactic 
acids  and  80  of  collodion.  It  is  applied  to 
epitheliomata,  nwvi,  and  various  small  neo- 
plasms. 

Salol  collodion  is  a  solution  of  4  parts  of 
salol  in  4  of  ether  and  30  of  collodion.  It  is 
used  for  the  same  conditions  as  salicylated  col- 
lodion. 

Saturnine  collodion  is  prepared  by  add- 
ing, drop  by  drop,  30  parts  of  collodion  to  1 
part  of  a  concentrated  solution  of  lead  acetate 
neutralized  by  an  alcoholic  solution  of  lime. 
It  is  used  as  an  astringent  in  erysipelatous  in- 
flammations and  in  wounds  and  contusions. 

Sedative  collodions  are  prepared  by  add- 
ing morphine,  atropine,  or  veratrine  to  collo- 
dion in  the  proportion  of  1  part  of  the  alkaloid 
to  30  parts  of  collodion.  They  are  applied 
over  painful  nerve  tracts. 


Sinapis  collodion  is  prepared  by  adding  3 
parts  of  oil  of  mustard  to  15  of  collodion.  It 
may  be  used  wherever  the  topical  action  of 
mustard  is  desired. 

Sulphural  collodion  was  prepared  by  Mr. 
James  T.  Shinn  by  mixing  3  oz.  of  sublimed 
sulphur,  8  drachms  of  balsam  of  fir,  and  1  pint 
of  collodion.  He  also  prepared  an  iodo-sul- 
phural  collodion  in  which  iodine  (8  dr.)  was 
mixed  with  the  articles  composing  the  sulphu- 
ral collodion.  These  are  used  in  skin  diseases 
in  which  sulphur  or  iodine  is  indicated. 

Styptic  collodion,  collodium  stypticum 
(U.  S.  Ph.),  is  prepared  by  dissolving  30  grammes 
of  tannic  acid  in  a  mixture  of  5  o.  c.  of  alcohol 
and  85  c.  c.  of  ether,  and  then  adding  enough 
collodion  to  make  up  the  volume  to  100  o.  c. 
In  an  unofiicial  British  preparation  1  part  of 
benzoin  is  added  to  the  mixture.  Another  un- 
ofBoial  preparation  is  carbolic-acid  collodion,  a 
solution  of  30  grains  of  carbolic  acid  in  1  fl.  oz. 
of  styptic  colloid.  It  is  used  as  a  styptic  and 
to  produce  ansesthesia  in  small  operations. 
Pavesi's  styptic  collodion  consists  of  3  parts  of 
benzoic  acid,  5  of  tannin,  10  of  carbolic  acid, 
and  100  of  collodion,  thoroughly  mixed. 

The  fllm  left  by  the  evaporation  of  the  ether 
when  collodion  is  applied  to  a  part  adheres 
firmly  and  undergoes  contraction,  and  there  is 
a  certain  amount  of  constriction,  which  may 
become  painful  when  a  large  surface  is  covered, 
with  consequent  partial  exsanguination.  If  a 
wounded  or  open  surface  has  been  properly 
cleansed  so  as  to  make  it  aseptic,  the  applica- 
tion of  collodion,  by  excluding  the  air  and 
all  foreign  substances,  maintains  the  aseptic 
state.  It  is  for  this  reason  that  collodion  is  so 
useful  in  surgery;  the  medicament  itself  is 
aseptic,  and  asepsis  may  be  furthered  by  the 
addition  of  a  variety  of  therapeutic  substances. 
Small  wounds  simply  require  irrigation  with  a 
warm  saline  solution  until  cleansed  of  blood 
and  all  other  material ;  the  edges  are  then  co- 
aptated  and  collodion  is  applied  to  the  surface 
by  means  of  a  small  brush.  A  film  is  soon 
formed  that  will  preserve  the  coaptation  as  well 
as  a  suture.  For  small  incisions  collodion  is 
better  than  a  suture ;  and  in  large  incisions  it 
has  been  employed  to  cover  the  sutures  and 
the  wound,  though  medicated  gauzes  have  sup- 
planted collodion  for  such  purposes.  In  scalp 
wounds,  in  operations  for  harelip,  and  in  those 
for  ruptured  perinmum  collodion  has  been 
successfully  used. 

In  cutaneous  and  other  ulcers  collodion  forms 
an  impermeable  covering  which  prevents  septic 
inoculation  or  traumatic  irritation,  and,  like 
adhesive  plaster,  tends  to  approximate  the  cu- 
taneous edges  and  further  cicatrization.  Fis- 
tulcE  have  been  cured  by  the  application  of  this 
agent,  though  it  is  necessary  to  secure  a  pre- 
liminary aseptic  condition  of  the  fistulous  tract, 
otherwise  the  suppurative  process  will  persist. 

Caries  of  the  teeth  has  been  treated  by  cleans- 
ing the  cavity  and  introducing  collodion  con- 
taining some  sedative  and  antiseptic  agent. 

Superficial  burns  are  benefited  by  applica- 
tions of  fiexible  collodion,  to  which  sedative 
medicaments  may  be  added  where  there  is  great 
superficial  irritation. 
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The  aperture  of  a  compound  fracture  may 
be  occluded  by  collodion,  but  at  the  pi'esent 
day  the  antiseptic  gauzes  are  used  for  this  pur- 
pose. 

Saturnine  collodion  has  been  used  success- 
fully as  an  application  for  the  cure  of  varicose 
veins  and  small  varices  or  aneurysms.  These 
latter  have  been  cured  with  bichloride-of-mer- 
cury  collodion,  which  is  also  efBcacious  in  con- 
dylomata. 

In  cases  of  retraction  of  the  nipple  a  zone 
of  contractile  collodion,  from  an  inch  and  a 
half  to  two  inches  and  a  half  wide,  surround- 
ing the  nipple,  is  an  efficient  means  of  causing 
the  projection  of  that  organ. 

When  it  is  desired  to  apply  some  caustic  or 
vesicating  agent,  a  zone  of  collodion  may  be 
painted  about  the  region  to  limit  the  action  of 
the  caustic. 

The  constricting  eflfect  of  collodion  has 
proved  useful  in  congenital  hydrocephalus, 
meningocele,  spina  bifida,  and  umbilical  hernia. 

Fissures  of  the  7iipple  are  successfully  treated 
by  covering  them  with  collodion  after  prelimi- 
nary disinfection.  An  application  of  collodion 
covering  the  entire  breast  will  often  relieve 
mammary  congestion  and  prevent  subsequent 
suppuration.  To  relieve  acute  orchitis,  collo- 
dion is  applied  to  the  proximal  portion  of  the 
scrotum,  near  the  penis,  and  over  the  whole  of 
the  skin  of  the  affected  side,  the  application 
extending  somewhat  to  the  opposite  side. 

Sir  Erasmus  Wilson  recommended  this  agent 
almost  half  a  century  ago  as  an  application  in 
skin  diseases  because  ir  was  a  mild  stimulant, 
an  efficient  substitute  for  the  natural  epidermis, 
and  a  mechanical  and  adhesive  compress.  It 
exercised  a  local  alterative  action  on  the  con- 
gested capillaries  of  a  part  affected  with  chronic 
ulceration,  and  gave  activity  to  the  healing 
process.  Being  transparent,  pliant,  and  im- 
permeable, it  was  an  excellent  substitute  for 
the  skin.  He  found  it  beneficial  as  an  applica- 
tion in  intertrigo,  chapped  nipples,  chapped 
hands,  herpes  labialis  or  prceputialis,  herpes 
zoster,  lichen  agrius,  lupus  non  exedens  and 
exedens,  acne  vulgaris,  chronic  erythema,  and 
some  affections  of  the  sebiparous  glands. 

The  application  of  flexible  collodion  in  ery- 
sipelas gives  almost  instantaneous  relief  to  the 
part,  reducing  the  heat,  redness,  tension,  and 
throbbing. 

While  flexible  collodion  does  not  prevent  the 
suppuration  or  pitting  of  small-pox,  it  protects 
the  pocks  from  flies  and  other  insects  and  from 
the  rubbing  of  the  surface  by  the  patient's 
hands,  and  thus  answers  a  definite  purpose. 

In  ophthalmology  collodion  is  used  to  pro- 
duce occlusion  of  the  eyelids  where  it  is  desired 
to  protect  an  uninfected  eye  from  catarrhal  or 
purulent  ophthalmia.  It  may  also  be  used  for 
ocular  hyperoemia,  aphthous  conjunctivitis,  and 
keratitis.  After  a  cataract  operation  the  eye- 
lids may  be  kept  closed  with  collodion.  Collo- 
dion has  been  recommended  as  an  application 
over  an  eyelid  for  the  relief  of  entropion,  trichi- 
asis, and  distichiasis. 

The  incontinence  of  urine  oi  young  boys  has 
been  cured  by  the  nightly  application  of  a  few 
drops  of  collodion  to  occlude  the  meatus  or  to 


produce  closure  of  the  prepuce,  but  this  is  a 
questionable  procedure. 

Dr.  Barth  makes  an  artificial  membrana 
tympani  by  twisting  out  a  piece  of  cotton  wool 
for  4  cm.  so  as  to  leave  a  small  tuft  at  one  end ; 
the  handle  thus  made  is  dipped  into  collodion, 
allowed  to  dry,  and  in  five  or  ten  minutes  the 
handle  is  tightly  twisted  and  the  tuft  trimmed 
to  fit  the  ear. 

[A  film  of  collodion  is  commonly  spoken  of 
as  "  impermeable,"  but  probably  it  is  not  ab- 
solutely impenetrable,  for  when  repeated  ap- 
plications are  made  of  collodion  holding  in 
solution  some  substance  capable  of  exerting  a 
topical  action,  the  action  of  that  substance  is 
greater  than  would  result  from  a  single  appli- 
cation. This  seems  to  show  that  the  film  first 
formed  is  penetrated  by  the  drug  at  subse- 
quent applications,  perhaps  with  the  aid  of 
partial  solution  in  the  ether  of  the  collodion 
applied  afterward.  Collodion  is  usually  ap- 
plied with  a  camel's-hair  pencil,  and  it  is  well 
to  have  the  pencil  secured  to  the  cork  in  such 
a  manner  that  when  it  is  not  in  use  the  brush 
will  be  immersed  in  the  collodion,  so  as  to  pre- 
vent its  getting  dry  and  stiff.  If  this  is  im- 
practicable the  brush  should  be  freed  at  once 
from  the  collodion  that  remains  on  it  after  it 
has  been  used.  This  may  be  done  by  rolling  it 
between  the  thumb  and  fingers  for  a  few  sec- 
onds until  the  hairs  are  dry  and  separate.] 
Samuel  T.  Armstrong. 

COLLYKIA. — While  perhaps  not  etymo- 
logically  correct,  this  term  will  be  held  to  in- 
clude all  liquid  applications  either  to  be 
instilled  into  the  eye  or  to  be  applied  to  the 
conjunctiva  by  means  of  a  camel's-hair  pen- 
cil, the  latter  method  being  the  most  desirable 
when  substances  of  an  astringent  nature  are 
used,  and  the  former  when  it  is  desired  to  pro- 
duce the  physiological  effect  of  certain  drugs 
upon  the  eye  itself.  The  ordinary  medicine- 
dropper  is  generally  employed  in  the  latter  in- 
stance, and  it  should  have  a  blunt  point  and  a 
good-sized  bulb.  Those  ordinarily  sold  have  it 
too  small  and  not  of  sufficient  capacity.  When 
it  is  used  the  patient  should  be  made  to  look 
upward  and  the  lower  lid  be  drawn  slightly 
downward  and  outward,  thus  furnishing  a  sort 
of  pocket  for  the  reception  of  the  fluid,  and 
after  it  has  been  instilled,  contact  of  the  point 
of  the  dropper  with  the  eye  being  avoided,  the 
eye  should  be  closed  for  a  few  seconds.  As  a 
rule,  astringents  should  not  be  applied  in  this 
manner,  but  the  lids  should  be  everted  and  the 
application  made  directly  to  the  portion  of 
the  conjunctiva  affected,  and  to  that  only,  as 
the  healthy  conjunctiva  is  apt  to  react  some- 
what to  these  bodies,  and  more  harm  than 
good  be  done.  Only  a  small  quantity  is  to  be 
taken  on  the  brush,  which  should  be  used  gen- 
tly and  not  as  if  one  were  applying  whitewash 
to  a  wall.  What  may  be  termed  a  cardinal 
rule  in  the  selection  of  an  astringent  is  that 
all  salts  of  lead  are  inadmissible,  for,  if  there 
is  the  slightest  excoriation  of  the  cornea,  the 
lead  is  apt  to  be  deposited  and  an  unsightly 
black  spot  result.  Very  many  of  the  proprie- 
tary eyewashes  and  lotions  contain  lead,  and 
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many  cases  of  irreparable  injury  have  followed 
their  use.  While  not  a  collyrium  in  the  ordi- 
nary sense  of  the  term,  the  popular  household 
remedy  alum  curd — made  by  coagulating  the 
white  of  an  egg  with  alum — is  also  to  be  avoid- 
ed, as,  although  somewhat  astringent,  it  soon 
becomes  warm,  and  then,  acting  as  a  poultice, 
aggravates  the  condition  it  is  intended  to  alle- 
viate. The  same  may  be  said  of  the  applica- 
tion to  the  eyes  of  rags  or  sponges  soaked  in 
fluids,  and  even  when  cloths  dipped  in  ice 
water  are  applied  great  care  must  be  taken  to 
renew  them  the  instant  they  lose  their  chill. 
As  a  rule,  astringent  collyria  are  not  advisable 
until  the  most  active  stage  of  conjunctivitis  has 
subsided  and  the  conjunctiva  has  become  re- 
laxed and  the  blood-vessels  have  become  some- 
what enlarged.  Probably  silver  nitrate  is 
oftener  used  in  this  affection  than  any  other 
astringent,  and  for  general  purposes  it  is  the 
best,  provided  there  is  no  idiosyncrasy,  which 
sometimes  renders  its  application  very  painful, 
and  provided  it  can  be  used  in  such  a  manner 
as  to  reach  the  afEected  parts  only.  Unless  used 
by  a  specialist,  the  strength  of  these  solutions 
should  not  be  greater  than  5  grains  to  1  oz.  of 
water,  and  a  much  weaker  solution,  say  of  3 
grains  to  1  oz.,  should  be  used  in  the  begin- 
ning, as  there  is  more  danger  of  their  being 
too  strong  than  too  weak.  As  a  rule,  silver 
solutions  should  not  be  used  oftener  than  every 
two  days,  and  their  use  must  instantly  be  aban- 
doned if  after  the  first  application  there  is 
any  permanent  increase  in  the  irritation.  In 
gonorrhoeal  ophthalmia  and  ophthalmia  neona- 
torum solutions  contaming  from  10  to  20 
grains  to  the  ounce  may  be  employed  when 
the  conjunctiva  assumes  a  dark-red  and  vel- 
vety appearance.  Unless  very  weak,  all  silver 
solutions  may  affect  the  cornea  unfavourably, 
and  it  is  a  wise  precaution  to  instil  a  few 
drops  of  a  solution  of  common  salt  after  their 
use.  In  mild  forms  of  conjunctivitis,  or  after 
the  severer  varieties  have  yielded  somewhat  to 
more  active  measures,  alum  is  probably  the 
most  convenient  astringent,  and  may  be  used 
without  harm  in  a  solution  containing  20 
grains  to  the  ounce.  The  patient's  feelings 
are  doubtless  the  best  guide,  however,  and  if 
this  proves  too  irritating  it  may  be  diluted 
until  it  produces  only  a  slight  and  temporary 
burning  and  smarting  sensation.  Collyria  of 
this  sort  may  be  used  two  or  three  times  a  day 
if  there  seems  to  be  any  reason  for  them.  A 
5-per-cent.  solution  of  boric  acid  is  the  most 
grateful  application  that  can  be  made  to  the 
eyes,  as  it  has  an  agreeable  detergent  and 
soothing  effect.  It  may  be  used  alone  or  as 
an  addition  to  any  astringent  with  which  it  is 
not  chemically  incompatible,  and  it  is  hardly 
apt  to  do  harm,  provided  it  is  not  applied  in 
such  a  manner  as  to  give  rise  to  a  poultic- 
ing effect.  Often  it  will  be  found  to  give  more 
relief  when  used  hot,  being  applied,  by  means 
of  a  sponge  or  a  rag,  but  it  should  not  be  used 
too  often,  as  all  hot  liquids  have  a  more  or 
less  iiTitating  effect  if  used  too  frequently. 
Weak  solutions  of  borax  are  sometimes  useful 
and  furnish  a  ready  agent  for  the  removal  of 
the  incrustations   of  dried  mucus  which  so 


often  accumulate  upon  the  margins  of  the  lids 
and  in  the  corners  of  the  eyes.  Zinc  sulphate, 
tannin  and  glycerin,  and  many  other  astrin- 
gents, have  been  used  in  the  treatment  of  con- 
junctivitis, but  they  possess  no  particular 
advantages  over  the  substances  already  men- 
tioned, unless,  as  is  sometimes  the  case,  idio- 
syncrasies exist.  Whatever  is  employed,  it  is 
well  to  delay  its  use  until  the  patient  has 
been  out  of  bed  two  or  three  hours,  as  there  is 
always  an  increased  vascularity  of  the  con- 
junctiva in  the  morning  which  both  disguises 
the  real  condition  and  causes  the  application 
of  astringents  to  be  more  painful  and  of  less 
value.  In  the  acute  stages  of  conjunctivitis  it 
is  better  to  begin  the  treatment  by  applying 
cold  cloths  over  the  closed  eyes,  and  indeed 
this  is  often  sufficient  to  entirely  relieve  mild 
cases,  but  care  must  be  taken  that  they  have 
no  poulticing  effect  and  that  their  use  is  not 
sufficiently  prolonged  to  lower  the  vitality  of 
the  conjunctiva.  Hot  water,  frequently  ap- 
plied, will  often  relieve  many  cases,  and  it  may 
be  used  in  conjunction  with  other  treatment. 
There  is  a  form  of  conjunctivitis  sometimes 
observed  in  strumous  children  in  which  there 
are  marked  photophobia  and  lacrymation,  the 
edges  of  the  lids  are  excoriated,  and  there  is  a 
genuine  spasm  of  the  palpebral  mnseles,  so 
that  it  is  impossible  to  introduce  anything  be- 
tween the  lids.  In  these  cases  a  whiff  or  two 
of  chloroform  will  relieve  the  spasm,  and  not 
only  assist  the  operator  but  seem  to  have  some 
peculiar  curative  effect.  In  nearly  all  forms 
of  chronic  conjunctivitis  local  treatment  is  of 
little  avail  nntil  the  general  health  is  built  up 
with  tonics  and  a  generous  diet.  The  solutions 
containing  atropine,  eserine,  and  other  alka- 
loids used  for  the  purpose  of  producing  their 
physiological  effects  vary  considerably  in 
strength  according  to  their  uses,  and  the  reader 
is  referred  to  the  articles  in  which  they  are 
specially  treated  of.  In  all  cases  distilled 
water  must  be  used  in  the  preparation  of 
collyria,  and  to  those  containing  organic  sub- 
stances a  small  amount  of  boric  acid  should  be 
added,  for  otherwise  micro-organisms  are  sure 
to  develop  in  such  solutions,  and  give  rise  to 
considerable  irritation  of  the  conjunctiva.  It 
should  hardly  be  necessary  to  state  that  in 
almost  all  cases  the  brushes  employed  in  con- 
junctivitis should  be  disinfected  carefully  each 
time  they  are  used  or,  what  is  better,  a  sepa- 
rate one  kept  for  each  patient,  and  that  the 
utmost  gentleness  should  be  exercised  in  ma- 
nipulating the  lids,  etc. — Russell  H.  Nevins. 

COT,OCYTST-B.,colocynthis  (U.  S.  Ph.),  colo- 
cynthidis  pulpa  (Br.  Ph.),  fructus  colocynthi- 
dis  (Ger.  Ph.),  is  the  dried  fruit  of  CitruUus 
Colocynthis,  peeled  and  deprived  of  its  seeds. 
The  U.  S.  Ph.  is  not  very  minute  in  its  defini- 
tion, for  it  requires  only  "  the  fruit  of  CitruUus 
Colocynthis  deprived  of  its  rind,"  but  neverthe- 
less the  condition  of  dryness  and  freedom  from 
seeds  and  rind  demanded  by  the  Br.  Ph.  is  that 
in  which  colocynth  is  always  employed.  The 
fruit  is  sometimes  referred  to  as  "  bitter  apple" 
and  "bitter  cucumber."  Though  native  to 
Turkey,  it  is  also  found  in  several  parts  of 
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Asia  and  Africa,  and  is  said  to  be  cultivated 
in  Spain  as  well.  As  found  in  the  market,  it 
has  the  appearance  of  whitish  or  yellowish- 
white  balls,  usually  somewhat  broken  and 
about  2  inches  in  diameter.  They  are  light, 
spongy,  and  readily  broken,  often  each  into 
three  wedge-shaped  pieces.  They  consist  of 
the  pulp  in  which  are  embedded  many  flat, 
brown,  ovate  seeds.  This  pulp  is  the  only  por- 
tion used.  Though  odourless,  it  is  possessed 
of  an  intensely  bitter  taste.  The  seeds,  too,  are 
bitter,  but  are  medicinally  inactive.  The  pulp 
contains  an  active  and  bitter  principle  on  the 
presence  of  which  the  therapeutic  value  of 
the  drug  depends.  To  this  has  been  given  the 
name  colocynthin,  C66H84O2S.  This  active  prin- 
ciple is  probably  a  glucoside,  though  this  has 
been  disputed  and  some  writers  refer  to  it  as  al- 
kaloidal.  In  appearance  colocynthin  is  yellow 
and  to  some  degree  translucent.  It  is  brittle 
and  triable,  fusible  below  212°  P.,  inflammable, 
soluble  in  alcohol,  and  somewhat  soluble  in 
water.  The  amount  of  colocynthin  contained 
in  the  pulp  is  variously  estimated  as  from  0"25 
to  14  per  cent.  The  pulp  contains,  besides  its 
active  principle,  extractive,  oil,  resin,  gum,  and 
amyloid  principles.  Another  substance,  called 
colocynthitin,  is  said  to  occur  in  the  pulp,  but 
it  is  unimportant  and  is  probably  a  resin. 

In  small  doses  colocynth  will  act  as  a  simple 
bitter,  but  its  action  in  large  doses  is  as  a  dras- 
tic and  hydragogue  cathartic.  Violent  griping 
accompanies  its  action,  and  from  overdoses 
there  sometimes  result  bloody  movements,  dan- 
gerous inflammation  of  the  intestines,  and  even 
death.  Indeed,  doses  of  moderate  size  are 
often  productive  of  violent  symptoms,  and 
therefore  the  drug  is  one  which  is  seldom  ad- 
ministered alone.  Poisoning  by  colocynth  has 
not  been  infrequent,  a  circumstance  for  which 
its  supposed  action  to  produce  abortion  has 
been  responsible,  and  in  a  number  of  cases  the 
poisoning  has  been  fatal.  The  fatal  dose  of 
colocynth  can  not  be  stated  with  precision,  but 
death  occurred  in  one  case  from  taking  a  tea- 
spoonful  and  a  half  of  the  powder.  It  has  been 
alleged  that  catharsis  will  follow  the  rubbing 
of  tincture  of  colocynth  upon  the  abdomen, 
the  skin  being  thought  to  absorb  its  active 
principle,  and  the  hypodermic  injection  of  colo- 
cynthin has  resulted  in  increased  intestinal 
activity.  Neither  of  these  methods,  however, 
is  made  use  of  in  medicine. 

On  account  of  its  violence  of  action,  colo- 
cynth is  seldom  used  alone,  but  it  is  an  ad- 
mirable purgative  for  combination  with  other 
cathartic  remedies,  its  addition  to  them  in 
small  amount  serving  to  intensify  and  com- 
plete their  effectiveness,  and  that  without  a 
disagreeable  prominence  of  its  own  vigour. 
Combinations  of  colocynth  with  belladonna, 
hyoscyamus,  or  aromatics,  too,  are  effective, 
the  colicky  tendencies  of  the  colocynth  being 
thereby  lessened.  It  would  seem  that  colo- 
cynth is  a  hepatic  stimulant,  and  when  given 
in  purgative  doses  produces  an  increase  of 
biliary  flow,  at  the  same  time  making  the  bile 
more  watery.  To  this  action  both  clinical  and 
experimental  observation  bear  testimony.  By 
some  colocynth  is  thought  to  have  powers  as  a 


diuretic,  and  it  has  also  been  employed  as  an 
emmenagogue  and  as  an  abortifacient,  though 
in  the  latter  capacity  it  is  certainly  not  efBcient 
unless  in  doses  which  are  unsafe. 

The  therapeutical  applications  of  colocynth 
are  few,  its  chief  employment  being,  in  combi- 
nation with  other  remedies,  as  in  the  com- 
pound cathartic  pill,  for  the  relief  of  occasional 
constipation.  That  of  bilious  subjects  seems 
especially  benefited  by  colocynth  on  account 
of  its  power  to  promote  hepatic  activity.  As 
a  remedy  for  chronic  and  habitual  constipation 
the  extract  of  colocynth  may  be  employed  in  a 
small  dose  given  each  morning  before  break- 
fast and  combined  with  belladonna  and  nux 
vomica.  It  would  seem,  however,  that  there 
are  several  drugs  more  highly  to  be  recom- 
mended for  habitual  constipation  than  colo- 
cynth, and  notably  oascara  sagrada  and  aloes. 
Colocynth  has  been  used  to  cause  the  disap- 
pearance of  long-continued  dropsies  and  fluid 
effusions,  but  this  employment  of  it  is  one  not 
to  be  recommended.  Of  greater  usefulness  is 
its  administration  in  a  fuU  dose  as  a  revulsive 
in  cerebral  disorders. 

The  use  of  colocynth  is  forbidden  in  cases  of 
acute  intestinal  inflammation,  and  pregnancy 
should  suggest  caution  in  its  employment  and 
the  avoidance  of  all  save  small  doses,  though 
the  absolute  withholding  of  the  drug  in  that 
condition  is  unnecessary. 

Colocynth  pulp  may  be  administered  in  pow- 
der, though  as  a  matter  of  fact  it  hardly  ever 
is.     The  dose  is  from  2  to  8  grains. 

The  alcoholic  extract  of  colocynth,  extractum 
colocynthidis  (U.  S.  Ph.,  Ger.  Ph.),  is  seldom 
given  in  this  country,  but  is  mainly  used  in 
making  the  compound  extract.  The  dose  of 
the  American  preparation,  as  a  purge,  is  from 
3  to  5  grains ;  that  of  the  German  preparation 
is  up  to  J  of  a  grain.  The  compound  extract, 
extractum  colocynthidis  compositum  (V.  S.  Ph., 
Br.  Ph.),  is  more  used  than  the  other  prepara- 
tions of  colocynth.  Prepared  according  to  the 
U.  S.  Ph.,  it  contains  16  parts  of  extract  of 
colocynth,  50  of  purified  aloes,  6  of  cardamom, 
14  of  resin  of  scammony,  and  14  of  soap.  The 
dose  as  a  laxative  is  from  1  to  3  grains ;  as  an 
active  purge  from  5  to  20  grains.  The  prepa- 
ration of  the  Br.  Ph.  contains  practically  the 
same  ingredients,  though  in  proportions  some- 
what different,  colocynth  pulp  entering  into  it 
in  the  proportion  of  1  part  to  4^  nearly.  The 
dose  is  from  3  to  10  grains.  The  maximum 
dose  of  the  tincture,  tinctura  colocynthidis 
(Ger.  Ph.),  .is  15  drops.  The  dose  of  the  com- 
pound pill,  pilula  colocynthidis  composita 
(Br.  Ph.),  is  from  5  to  10  grains.  The' pill  of 
colocynth  and  henbane,  pilula  colocynthidis  et 
hyoscyami  (Br.  Ph.),  is  composed  of  2  parts  of 
compound  pill  of  colocynth  and  1  part  of  ex- 
tract of  henbane.  The  dose  is  from  5  to  10 
grains.  No  other  preparation  containing  colo- 
cynth is  so  much  used  in  this  country  as  the 
compound  cathartic  pills,  pilulce  catharticm 
composites  (U.  S.  Ph.),  though  by  some  the 
vegetable  cathartic  pills,  pilulce  catharticm  veg- 
etabiles  (U.  S.  Ph.),  are  preferred,  since  they 
contain  no  mercurial.    (See  Cathartics.) 

Henry  A.  Griffin. 
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COLOCrNE  WATER,  cologne,  eau  de  co- 
logne (Fr.),  perfumed  spirit,  spiritus  odoratus 
(U.  S.  Ph.,  1880),  teinture  d'essence  de  citron 
composes  (Fr.  Cod.),  is  an  alcoholic  solution  of 
several  of  the  aromatic  oils  and  is  employed 
chiefly  as  a  perfume.  The  U.  S.  Ph.  of  1880 
directs  that  spiritus  odoratus  shall  contain  16 
parts  of  oil  of  bergamot,  8  of  oil  of  lemon,  8  of 
oil  of  rosemary,  4  of  oil  of  lavender  flowers,  4 
of  oil  of  orange  flowers,  3  of  acetic  ether,  158 
of  water,  and  enough  alcohol  to  make  1,000 
parts.  The  French  preparation  differs  from 
this  in  the  omission  of  the  oil  of  lavender  and 
the  acetic  ether,  in  the  addition  of  oil  of 
orange-peel,  and  in  the  quantities  employed, 
while  commercially  the  greatest  variation  ex- 
ists both  in  ingredients  and  in  amounts.  The 
therapeutical  employment  of  cologne  water  is 
to  give  a  pleasant  odour  to  lotions  and  to  the 
atmosphere  of  the  sick-room,  and  to  form  an 
agreeable  addition  to  water  when  used  for 
sponging  and  bathing.  In  pruritus  the  appli- 
cation of  a  mixture  of  equal  quantities  of  co- 
logne and  water  will  often  result  in  relief, 
which,  however,  is  usually  but  temporary. 
Spraying  the  head  with  cologne  is  an  agreeable 
and  often  an  efficient  remedy  for  headache. 
Henry  A.  Griffin. 

COLTJMBO.— See  Calumba. 

CONDUE.ANGO,  cortex  condurango  (Ger. 
Ph.),  is  the  bark  of  Oonolobus  Cundurango,  but 
nnder  the  same  head  are  included  the  barks  of 
a  number  of  shrubby  vines  found  in  South 
America  and  Mexico.  When  first  brought  to 
notice  a  few  years  ago  it  was  highly  vaunted 
as  being  an  absolute  specific  in  all  forms  of 
cancer,  but  it  shortly  proved  to  be  of  not  the 
slightest  curative  value,  although  it  has  been 
found  very  useful  as  a  palliative  in  ulcer  and 
cancer  of  the  stomach,  allaying  the  gastralgia, 
catarrh,  haematemesis,  and  vomiting  (Lancet, 
April  20,  1895,  p.  1004).  It  has  feeble  tonic, 
stomachic,  and  bitter  properties,  and  is  used 
in  Central  America  and  South  America  in  the 
treatment  of  syphilis,  for  its  assumed  altera- 
tive effects.  The  dose  is  from  4  to  10  grains. 
The  dose  of  an  infusion  of  1  part  in  5  parts 
of  cold  water  is  from  1  to  3  fl.  drachms.  Hot 
Infusions  are  not  to  be  recommended,  as  heat 
coagulates  the  extractive  matters  of  the  bark. 
The  dose  of  the  fluid  extract,  extractum  con- 
durango fluidum  (Ger.  Ph.),  is  from  20  to  30 
minims. — Russell  H.  Nevins. 

CONTECTIONS.— The  confections  of  the 
TJ.  S.  Ph.  are  confectio  rosce  and  confectio 
sennm  ;  those  of  the  Br.  Ph.  are  confectio  opii, 
confectio  piperis,  confectio  roscc  canince,  con- 
fectio roscB  gallicce.,  confectio  scammonii,  conr- 
fectio  senna!;  confectio  sulphuris,  and  confectio 
terehinthinw: 

CONIUM  (U.  S.Ph.),  conii  fructus  (Br. 
Ph.),  hemlock  fruit,  is  the  full-grown  fruit  of 
Conium  maculatum,  gathered  while  still  green 
and  carefully  dried.  Hemlock  leaves,  conii 
folia  (Br.  Ph.),  herla  conii  (Ger.  Ph.),  are  the 
fresh  leaves  and  young  branches  gathered  from 
the  wild  plants  when  the  fruit  begins  to  form. 
The  fruit,  or  seed,  as  it  is  sometimes  called,  is 
about  an  eighth  of  an  inch  in  length  and  of  a 


greenish-gray  colour.  The  leaves  are  dark  green 
and  sometimes  as  much  as  two  feet  long,  their 
odour  is  fojtid,  heavy,  and  very  disagreeable, 
especially  when  they  are  triturated  with  a 
solution  of  sodium  or  potassium  hydrate,  and 
is  thought  to  resemble  the  smell  of  mice.  The 
dried  leaves  have  a  less  offensive  odour  and  a 
bitter,  nauseous  taste.  The  odour  of  the  fruit 
is  less  pronounced  than  that  of  the  leaves,  but 
by  trituration  with  potassium  or  sodium  hy- 
drate solution  it  also  becomes  strong  and 
offensive.  Its  taste  is  bitter.  Conium  is  in- 
digenous to  Europe,  but  is  cultivated  in  the 
United  States.  The  name  cicuta  is  sometimes 
improperly  applied  to  conium.  The  medicinal 
activity  of  the  plant  depends  upon  the  pres- 
ence in  it  of  a  volatile  alkaloid  known  as 
coniine,  or  canine,  CsHnN.  The  quantity  of 
this  principle  varies  in  different  specimens  of 
the  plant,  and  there  seems  no  doubt  that  the 
conium  of  warm  countries  is  a  more  powerful 
drug  than  that  growing  farther  north.  The 
fruit  contains  more  coniine  than  the  leaves  do, 
and  is  therefore  medicinally  more  powerful, 
the  ratio  according  to  some  authorities  being 
as  three  to.  one,  but  the  actual  amount  present, 
even  in  the  fruit,  is  very  small.  Coniine  is  an 
oily  liquid  of  a  yellowish  colour,  of  a  disagree- 
able, acrid  taste,  and  of  a  most  offensive  odour 
which  is  said  to  resemble  that  of  the  urine  of 
mice,  but  which  is  not  identical  with  the  odour 
of  the  plant  itself.  It  is  freely  soluble  in  al- 
cohol, though  but  feebly  so  in  water,  and  with 
about  a  quarter  of  its  weight  of  water  it  unites 
to  form  a  hydrate.  Exposed  to  the  air,  coniine 
is  gradually  changed  into  a  brownish  resin, 
which  is  inert.  It  is  decomposed  by  heat. 
With  tannin  it  forms  an  insoluble  compound. 
Coniine  is  a  violent  poison,  and,  though  hem- 
lock is  innocuous  to  some  animals,  to  man  it 
is  fatal  if  taken  in  sufficient  doses.  The  hem- 
lock of  southern  Europe  is  especially  power- 
ful, and  there  is  good  reason  to  believe  that  it 
was  the  poison  used  by  the  Athenians  to  kill 
condemned  criminals,  for  Plato's  description 
of  the  death  of  Socrates  depicts  symptoms  that 
strikingly  resemble  those  which  we  know  are 
produced  by  conium.  Two  other  alkaloids 
occur  in  hemlock,  but  they  are  certainly  of 
lesser  importance  than  coniine.  They  are 
methyl-coniine  and  conhydrine. 

The  local  application  of  conium,  it  is  said, 
may  cause  paralysis  from  an  action  upon  the 
motor  end-organs,  and  hemlock  is  often  used 
in  poultices  for  the  relief  of  painful  condi- 
tions. That  any  analgetic  result  is  thus  pro- 
duced, beyond  that  which  might  result  from  a 
non-medicinal  poultice,  is  difficult  to  believe, 
for  there  seems  to  be  an  abundance  of  evidence 
to  show  that  the  action  of  conium  upon  the 
sensory  nerves  is  little  or  none,  unless  it  is 
given  in  very  large  doses.  The  alkaloid, 
coniine,  is  exceedingly  irritating  to  mucous 
membranes ;  hemlock  itself  is  less  so,  but  its 
preparations  are  acrid  and  there  often  occur 
as  early  symptoms  from  its  internal  adminis- 
tration irritation  of  the  mouth  and  throat  as 
well  as  nausea  and  vomiting.  Indeed,  nausea 
and  vomiting  are  even  said  to  follow  the  hypo- 
dermic administration   of  coniine.     Further 
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than  these,  the  physiological  action  of  the  drug 
is  shown  by  the  occasional  occurrence  of  fron- 
tal pain  or  a  sense  of  fulness,  a  feeling  of  heat 
in  the  head,  and  the  regular  occurrence  of 
muscular  fatigue  and  feebleness,  generally  be- 
ginning in  the  legs  and  spreading.  With  this 
there  are  apt  to  occur  vertigo  and  disorders  of 
vision,  the  latter  being  due  to  disturbance  of 
accommodation.  To  produce  a  full  develop- 
ment of  these  symptoms  is  more  difficult  in 
muscular  subjects  than  in  weak  ones,  for  their 
resistance  to  the  remedy  is  more  pronounced ; 
some  degree  of  voluntary  resistance,  too,  is  not 
impossible,  and  active  exercise  is  said  to  retard 
the  development  of  the  symptoms  and  even  to 
prevent  them.  Prom  poisonous  doses  an  ex- 
aggeration of  these  symptoms  results — the 
muscular  weakness  is  extreme,  the  eyelids 
droop,  the  voice  is  feeble  and  even  suppressed, 
the  pupils  are  dilated,  and  vertigo,  diplopia, 
and  finally  loss  of  vision  occur.  The  mind  is 
usually  clear  almost  to  the  time  of  death,  but 
occasionally  delirium  or  coma  is  present.  Vio- 
lent palpitation  of  the  heart  has  been  described, 
and  in  some  cases  there  have  been  convulsive 
movements  due  to  asphyxia.  Death  takes 
place  from  paralysis  of  the  muscles  of  respira- 
tion, the  heart  continuing  to  beat  for  some 
little  time  after  breathing  has  ceased.  The 
treatment  of  cases  of  poisoning  consists  in  the 
prompt  evacuation  and  cleansing  of  the  stom- 
ach, the  administration  of  tannin  as  a  chem- 
ical antidote,  and  the  employment  of  heat  and 
stimulants  according  to  necessity.  Strych- 
nine seems  to  be  a  physiological  antagonist  of 
conium,  since  it  is  a  tetanizer,  and  is  therefore 
doubly  indicated  by  this  and  its  value  as  a 
stimulant  of  the  circulation  and  respiration. 
Belladonna  also  stimulates  the  respiration. 
If  necessary,  artificial  respiration  should  be 
resorted  to. 

The  action  of  conium,  like  that  of  curare,  is 
a  paralyzing  influence  which  it  exerts  upon 
the  motor  nerves,  the  nerve  endings  being  first 
affected,  and  then  the  trunks.  Whether  this 
influence  extends  to  the  spinal  cord  is  doubt- 
ful, but  some  have  thought  it  a  moderate 
spinal  depressant.  The  drug  has  no  cerebral 
effect,  consciousness  being  retained  in  cases  of 
poisoning  almost  to  the  time  of  death,  and 
cerebral  symptoms  of  late  development  being 
due  to  asphyxia.  The  sensory  nerves  are  un- 
affected by  therapeutic  doses,  though  their 
function  is  depressed  by  large  or  toxic  doses, 
numbness  of  the  extremities  being  occasion- 
ally observed  in  persons  poisoned,  and  some 
degree  of  anaesthesia  as  death  approaches. 
Upon  the  respiration  no  effect  is  produced, 
save  by  poisonous  doses,  which  kill  by  as- 
phyxia from  paralysis  of  the  respiratory 
muscles.  The  circulation  is  little  affected  by 
hemlock,  though  some  primary  slowing  of  the 
pulse  has  been  noted,  with  a  subsequent  in- 
crease of  rapidity.  Opinions  differ  as  to  its 
effect  upon  the  temperature,  some  alleging  an 
increase  from  its  use,  while  others  think  the 
temperature  lowered.  In  thereapeutic  doses, 
at  any  rate,  its  action  on  the  temperature  is 
unimportant.  No  influence  upon  secretion  is 
possessed   by  conium.     The  drug  is    rather 


rapidly  absorbed  from  the  stomach,  and  its 
effects  may  sometimes  be  observed  in  half  an 
hour  after  its  administration.  The  elimination 
takes  place  mainly  by  the  kidneys,  and  is  also 
said  to  be  accomplished  rapidly.  The  system 
soon  habituates  itself  to  hemlock,  and  where 
its  prolonged  administration  is  required  a  con- 
tinuous but  cautious  increase  in  the  doses  is 
necessary. 

Hemlock  was  formerly  used  extensively  in 
medicine,  but  its  field  of  employment  has  been 
so  curtailed  that  it  is  now  seldom  prescribed. 
Its  special  value  was  formerly  thought  to  lie 
in  a  supposed  resolvent  power  over  tumours  of 
various  sorts,  cancers,  and  chronic  glandular 
and  articular  enlargements,  as  well  as  in  a  local 
anodyne  action  upon  ulcerations,  both  cancer- 
ous and  simple.  The  deobstruent  potency  of  the 
drug  is  not  generally  credited  at  the  present 
time,  but  some  still  retain  their  faith  in  it.  Sur- 
gery has,  however,  almost  entirely  usurped  its 
position  in  the  treatment  of  cancer,  though 
there  is  good  evidence  of  its  power  to  heal  can- 
cerous ulcerations  in  some  cases.  As  for  its  ano- 
dyne effect,  clinical  evidence  to  a  considerable 
extent  supports  it,  but  there  is  certainly  nothing 
in  its  physiological  action  which  serves  to  ex- 
plain it  save  only  when  pain  is  associated  with 
and  dependent  upon  muscular  spasm,  in  which 
case  its  paralyzing  action  upon  the  motor 
nerves  might  be  expected  to  make  it  an  efH- 
cient  application.  So  inexplicable  does  this 
anodyne  power  appear,  when  the  element  of 
spasm  is  not  present,  that  some  attribute  it  en- 
tirely to  the  action  of  heat  and  moisture  which 
are  provided  by  the  cataplasm  in  which  it  is 
applied,  and  explain  whatever  success  is  ob- 
served by_  the  value  possessed  by  indifferent 
poultices  in  general.  However  this  may  be, 
the  pain  of  ulcerating  cancers  may  sometimes 
be  relieved  by  the  application  of  conium  in  a 
poultice,  and  Waring  recommends  the  applica- 
tion of  lint  saturated  in  succus  conii  as  an 
anodyne  dressing.  Care  must  be  observed  in 
these  applications  when  ulcerations  and  abra- 
sions exist,  lest  there  result  undue  and  danger- 
ous absorption.  Conium  has  been  thought  to 
have  a  special  value  in  genito-urinary  affections 
as  a  sedative  and  anodyne.  Thus,  it  has  been 
given  internally  in  dysuria  and  as  an  ant- 
aphrodisiac,  and  ovarian  mmiorrhagia  has  been 
treated  by  the  use  of  vaginal  suppositories  con- 
taining each  1  or  2  grains  of  conium. 

It  is  upon  its  power  as  a  paralyzer  of  motor 
nerves,  and  thus  as  an  antispasmodic,  that  the 
chief  utility  of  hemlock  depends.  It  must  be 
confessed  that  even  thus  the  drug  is  little  used 
at  the  present  time,  but  it  is  one  to  be  borne  in 
mind  as  applicable  to  spasmodic  conditions 
and  a  most  vigorous  agent.  In  this  manner 
there  have  been  successfully  treated  asthma, 
whooping-cough,  angina  pectoris,  laryngismus 
stridulus,  hiccough,  chorea,  spasmodic  torti- 
collis, paralysis  agitans,  and  blepharospasm, 
but  to  be  efficient  in  any  case  the  drug  must 
be  administered  in  doses  sufficient  to  produce 
the  milder  of  its  physiological  effects.  In  epi- 
lepsy, too,  it  has  been  employed,  but  is  cer- 
tainly no  adequate  substitute  for  the  bromides, 
and  its  use  in  spinal  sclerosis  seems  of  little 
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value,  the  presence  of  organic  changes  in  any 
disease  seeming  to  make  less  the  probability 
of  its  efficiency.  In  those  grave  convulsive 
conditions,  tetanus,  hydrophobia,  and  strych- 
nine poisoning,  ooniine  is  strongly  indicated. 
Though  it  has  often  failed,  its  failures  would 
appear  due  rather  to  the  inertness  of  the 
preparations  used  than  to  any  fault  of  the 
remedy  itself,  and  to  its  efficiency  in  traumatic 
tetanus  Johnston  bears  testimony.  With  the 
intention  of  producing  paresis  of  the  respira- 
tory muscles  and  thus  diminishing  pain  and 
irritation,  conium  has  been  given  in  pneumo- 
nia and  pleurisy  with  asserted  good  results, 
but  it  can  scarcely  be  considered  safe  to  give  a 
remedy  whose  preparations  are  notoriously  of 
variable  and  uncertain  strength,  and  whose 
toxic  powers  lie  in  the  production  of  respira- 
tory paralysis,  for  the  purpose  of  causing  pa- 
resis of  respiration  in  a  disease  such  as  pneu- 
monia, where  respiratory  embarrassment  is  one 
of  the  greatest  dangers. 

In  one  condition  conium  is  considerably  used 
at  present,  and  that  is  the  violent  manifesta- 
tions of  mania,  its  paralyzing  action  serving  to 
enforce  muscular  repose.  For  this  purpose  it 
has  been  much  used  and  highly  recommended 
by  alienists.  The  hypodermic  injection  of  the 
alkaloid  coniine  or  one  of  its  salts  is  generally 
the  form  of  administration  employed,  espe- 
cially if  combined  with  morphine,  the  latter 
serving  to  produce  cerebral  quiet.  If  coniine 
itself  is  employed,  the  dose  is  from  J  to  |  of  a 
minim  by  the  mouth,  while  if  the  hypodermic 
method  is  preferred  the  dose  to  begin  with 
should  be  i'b  of  a  minim,  increased  according 
to  the  symptoms.  The  combination  of  coniine 
and  morphine,  too,  is  highly  recommended  for 
muscular  spasm  coexistent  with  nerve  pain. 
Delirium  tremens  has  been  treated  with  coni- 
ine; so  also  has  melancholia.  The  antispas- 
modic effects  of  conium  are  evoked  by  inhala- 
tion, and  the  vapor  coninm  of  the  Br.  Ph.  is 
said  to  be  excellent  in  irritative  cough  and 
asthma,  as  well  as  in  acute  laryngitis.  Other 
applications  of  hemlock  are  not  wanting,  for 
it  has  been  tried  and  thought  valuable  in  dia- 
betes; combined  with  cod-liver  oil  it  has  been 
given  for  phthisis ;  and  it  has  been  used  to 
arrest  the  secretion  of  milk  and  as  an  anodyne 
for  the  relief  of  neuralgia. 

The  preparations  of  hemlock  are  as  many  as 
its  modern  uses  are  few,  the  Br.  Ph.  being  es- 
pecially liberal  in  this  respect.  Prom  the  fruit 
are  prepared  the  following :  The  alcoholic  ex- 
tract, extractum  conii  (IT.  S.  Ph.),  which  is 
made  with  the  aid  of  a  small  quantity  of  acetic 
acid.  It  is  of  pilular  consistence.  The  dose  is 
from  -J  to  1  grain.  The  fluid  extract,  extractum 
conii  fluidum  (U.  S.  Ph.),  would  appear  to  be 
the  most  reliable  preparation  of  all.  The  dose 
is  from  1  to  5  minims.  A  special  precaution  in 
its  use  has  been  pointed  out  by  Squibb,  for  the 
effect  of  diluting  the  fluid  extract  is  to  cause  a 
dangerously  potent  precipitate  which,  if  taken 
toward  the  end  of  the  bottle,  may  cause  the 
gravest  of  symptoms.  Tincture  of  hemlock, 
tinctura  conii  (Br.  Ph.),  contains  54-|  grains  to 
1  fl.  oz.     The  dose  is  from  30  to  60  minims. 

Prom  the  leaves  there  are  prepared  the  fol- 


lowing: Extract  of  hemlock,  extractum  conii 
(Br.  Ph.),  made  by  expression  of  the  juice  and 
evaporation  to  a  pilular  consistence.  The  dose 
is  from  2  to  6  grains.  Juice  of  hemlock,  sue- 
cus  conii  (Br.  Ph.),  composed  of  3  parts  of  ex- 
pressed juice  and  1  part  of  rectified  spirit.  The 
dose  is  from  |  to  1  fl.  drachm.  Compound  pill 
of  hemlock,  pilula  conii  composita  (Br.  Ph.), 
containing  5  parts  of  extract  of  hemlock,  1 
part  of  powdered  ipecac,  and  sufBcient  treacle 
to  make  a  pill  mass.  The  dose  is  from  5  to  10 
grains.  Hemlock  poultice,  cataplasma  conii 
(Br.  Ph.),  composed  of  1  part  of  juice  of  hem- 
lock evaporated  to  -J  a  part,  4  parts  of  linseed 
meal,  and  10  parts  of  boiling  water.  A  poul- 
tice made  of  the  fresh  leaves  is  also  employed 
at  times.  Inhalation  of  coniine,  vapor  coninm 
(Br.  Ph.),  containing  -J  a  fl.  oz.  of  juice  of  hem- 
lock, 1  fl.  drachm  of  solution  of  potash,  and  1 
fl.  oz.  of  distilled  water.  These  are  mixed  and 
it  is  ordered  that  20  minims  of  the  mixture 
shall  be  put  upon  a  sponge,  in  a  suitable  appa- 
ratus, "  so  that  the  vapour  of  hot  water  passing 
over  it  may  be  inhaled."  Of  hemlock  leaves 
themselves,  in  powder,  the  Br.  Ph.  places  the 
dose  at  from  3  to  8  grains. 

The  preparations  of  conium  are  all  unrelia- 
ble, because  the  quantity  of  the  alkaloid,  co- 
niine, in  the  plant  and  in  the  preparations  is 
variable,  because  coniine  is  volatile,  and  be- 
cause it  undergoes  decomposition,  especially  if 
exposed  to  light  and  air.  Por  these  reasons 
the  initial  dose  must  always  be  small,  and  be 
increased  according  to  the  symptoms  which 
result.  The  same  caution  must  be  observed 
when  changing  from  the  use  of  one  prepara- 
tion to  that  of  another.  In  the  continued  ad- 
ministration of  hemlock  the  doses  will  require 
frequent  increase,  for,  as  has  been  said,  a  tol- 
erance of  the  drug  is  easily  established.  When 
sufficient  in  amount  two  doses  daily  will  usu- 
ally be  enough  to  maintain  the  effect.  On 
account  of  the  uncertain  strength  of  the  prepa- 
rations of  hemlock  it  would  be  preferable  if 
coniine  could  be  substituted  for  them,  for  it  is 
useful  in  all  the  conditions  benefited  by  the 
drug  itself.  This  substitution  is  in  fact  made 
at  times,  though  strongly  objected  to  by  some 
writers.  The  ordinary  dose  of  the  alkaloid  is 
from  J  to  -J  a  minim.  The  fact  that  coniine  is 
unstable,  however,  has  led  to  the  employment 
of  several  of  its  salts,  and  of  these  the  best  is 
the  hydrobromide.  This  is  said  to  be  an  excel- 
lent preparation  for  use  either  internally  or  by 
hypodermic  injection.  It  is  stable,  it  is  crys- 
talline, it  is  not  disagreeable  either  in  taste  or 
in  odour,  and  it  is  freely  soluble  both  in  water 
and  in  alcohol.  The  dose  is  from  -^  to  -^^  of  a 
grain,  but  this  dose  may  be  rapidly  and  con- 
siderably increased.  Coniine  hydrochloride 
and  coniine  benzoate  have  been  used  also. 

Henky  a.  Griffin. 

CONTRAYERVA,  the  rhizome  of  Bor- 
stenia  brasiliensis,  is  used  as  a  stimulant  to 
the  digestion,  in  daily  amounts  of  30  grains  of 
the  powder ;  in  larger  amounts,  from  1  to  2 
drachms,  it  is  diaphoretic. 

CONVALIiAMARIN,  CasHiiOu,  is  a 
glucoside  found  in  Convallaria  maialis  and 
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used  for  the  same  purposes  as  eonvallaria.  It 
may  be  given  in  daily  amounts  ol  from  ^  of  a 
grain  to  3  grains.  The  instillation  of  a  3'5- 
per-cent.  watery  solution  into  the  eye,  re- 
peated two  or  three  times,  causes  an  anesthesia 
of  the  conjunctiva  and  cornea  that  lasts  for 
hours.  Some  temporary  circumcorneal  hyper- 
emia follows. 

CONVAIiLAKIA. — Convallaria  maialis, 
the  lily  of  the  valley,  a  liliaceous  plant,  is 
indigenous  to  Europe,  northern  Asia,  and  parts 
of  the  Appalachian  region,  the  Alleghanies  of 
this  country.  This  plant  has  been  used  em- 
pirically and  as  a  household  herb  in  Russia 
for  generations,  but  its  introduction  into  prac- 
tice in  western  Europe  and  in  America  is  quite 
recent  and  due  mainly  to  the  experimental 
and  clinical  researches  of  Professor  Germain 
See,  of  Paris. 

In  its  physiological  action  on  the  animal 
body  convallaria  resembles  digitalis  very 
closely,  and  its  prime  advantage  is  that  it 
forms  an  additional  resource  for  the  practi- 
tioner in  cases  in  which  the  latter  drug  does 
not  agree,  or  when  it  is  thought  advisable  for 
any  reason  to  change  the  form,  while  main- 
taining the  character,  of  the  medication.  For 
instance,  it  occasionally  happens  that,  either 
at  the  outset  or  later  on,  digitalis  is  productive 
of  so  much  nausea  that  its  use  has  to  be  sus- 
pended. It  may  then  be  found  that  conval- 
laria is  better  borne  by  the  stomach,  and  the 
salutary  impression  on  the  heart  may  be  con- 
tinued. Its  action  differs  from  that  of  digi- 
talis as  follows :  1.  It  is  more  strictly  limited 
to  the  heart.  2.  It  does  not  so  decidedly  re- 
tard the  beat — i.  e.,  it  does  not  prolong  the 
diastole  to  the  same  extent,  but  shows  the 
cardiac  action  considerably,  while  augmenting 
the  force  of  the  ventricular  contraction.  3. 
So  far  as  we  know  at  present,  it  is  free  from 
the  imputation  of  having  a  cumulative  action 
such  as  is  ascribed  by  many  to  digitalis,  and 
may,  therefore,  be  given  for  a  long  time  with- 
out the  fear  of  an  unpleasant  surprise.  4.  Its 
tendency  to  produce  nausea  is  stated  by  most 
of  those  who  have  used  it  to  be  less  than  that 
of  digitalis,  though  the  author's  experience  has 
not  been  so  fortunate.  5.  Its  diuretic  action 
is  not  by  any  means  so  distinct  as  that  of  digi- 
talis. Whether  or  not  it  has  any  effect  upon 
the  respiratory  function  is  not  well  estab- 
lished ;  but  it  is  safe  to  assume — and  the 
writer's  observations  have  tended  to  confirm 
this  view — that  a  drug  which  so  powerfully 
affects  the  circulatory  function  is  not  without 
influence  upon  the  closely  allied  function  of 
respiration.  It  does  undoubtedly,  in  medici- 
nal doses,  bring  about  an  increase  in  the  ar- 
terial pressure.  It  is  also  of  great  value  at 
times  in  correcting  aberrations  of  the  cardiac 
rhythm. 

Therapeutically,  as  will  appear  from  the 
foregoing  account  of  its  physiological  action, 
convallaria  is  at  times  of  the  greatest  use  in 
correcting  irregularities  of  the  circulation, 
when  these  are  not  dependent  upon  actual  de- 
generation. The  latter  point  should  always 
be  remembered  in  prescribing  the  drug,  as  it 


has  a  positive  as  well  as  a  negative  value. 
For,  after  the  administration  of  what  should 
be  a  sufficient  dose  of  convallaria,  if  there  is 
no  efl:eot  upon  the  heart  or  arteries,  it  is  pre- 
sumptive evidence,  as  in  the  case  of  digitalis, 
that  the  cells  of  the  body  are  not  in  a  state  to 
respond  to  ordinary,  perhaps  to  any,  stimula- 
tion. They  have  lost  their  normal  power  of 
vital  reaction — are  degenerate.  The  bearing 
of  this  observation  on  both  diagonsis  and  prog- 
nosis in  an  individual  case  is  evident. 

To  enter  more  into  particulars,  convallaria 
is  of  use  in  the  treatment  of  valvular  disease 
when  this  is  accompanied  by  irregularities  of 
the  rhythm  or  by  actual  obstruction  to  the 
circulation.  In  such  cases  the  cavities  of  the 
heart  ai-e  usually  dilated,  and  the  blood  lags 
in  the  veins,  the  arteries  being  comparatively 
empty.  Here  convallaria,  like  digitalis,  tends 
to  empty  the  veins  and  fill  the  arteries.  It  is 
of  particular  value  in  mitral  regurgitation ;  of 
considerable  use  in  mitral  stenosis,  though  not 
comparing  with  digitalis  in  the  latter  affec- 
tion ;  and  of  less  importance  in  the  treatment 
of  aortic  disease,  though  here  it  is  still  a  great 
help,  especially  if  there  is,  as  in  aortic  regurgi- 
tation, a  decided  tendency  to  dilatation  of  the 
left  ventricle.  It  is  also  valuable  as  a  remedy 
for  passive  congestions  depending  upon  cardiac 
insufficiency,  or  where  the  work  of  the  right 
heart  is  unduly  increased,  as  in  pulm,onary 
congestion,  in  pneumonia,  in  emphysema,  and 
in  pleuritic  effusions.  It  is  serviceable,  too, 
in  cardiac  incompetency  resulting  from  over- 
strain, such  as  has  been  observed  in  soldiers 
after  long,  forced  marches  and  in  the  long- 
distance pedestrians.  These  cases  are  charac- 
terized by  excessive  irritability  of  the  heart, 
first  accurately  described  by  Professor  Da  Cos- 
ta, by  a  tendency  to  palpitation  and  irregular 
action  on  the  slightest  exertion,  and  often  by 
a  feebleness  which  threatens  to  result  in  syn- 
cope at  any  moment.  In  such  cases  absolute 
rest  is  an  indispensable  adjunct  to  the  treat- 
ment. But  rest  and  proper  nutrition  having 
been  provided,  the  restitutio  ad  integrum  is 
greatly  hastened  by  the  proper  employment  of 
some  such  drug  as  digtalis,  convallaria,  cactus 
grandiflorus,  or  sparteine,  in  combination  with 
bitter  and  ferruginous  tonics.  By  virtue  of  the 
rernarkable  properties  above  detailed,  conval- 
laria, as  well  as  the  others  of  its  class,  is  of 
great  service  in  the  treatment  of  dropsies  when 
these  are  due  to  cardiac  derangement.  In 
renal  dropsy,  or  the  anasarca  of  such  grave 
constitutional  states  as  leucocytJuBmia,  etc.,  it 
will  avail  little.  The  constitutional  astringents 
and  hsematinics  are  indicated  in  such  cases. 
Finally,  it  may  be  said  that  in  many  instances 
of  chronic  illness,  such  as  chronic  phthisis 
and  the  like,  when  it  is  necessary  to  strengthen 
the  heart  by  all  the  means  in  our  power,  the 
long-continued  use  of  convallaria  and  the 
other  drugs  whose  action  is  similar  to  its  own, 
alternating  occasionally,  or  changing  from  one 
to  another  as  they  begin,  through  habit,  to 
lose  their  power,  is  a  very  important  though 
frequently  overlooked  means  of  restoring  the 
normal  circulation  in  the  diseased  organs. 

We  may  say,  then,  that,  except  for  its  diuretic 
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(and,  perhaps,  antipyretic)  effect,  convallaria 
stands  as  a  substitute  for  digitalis— an  incom- 
plete substitute,  however,  for  its  action  is 
neither  so  strong  nor  so  reliable  as  that  of  its 
great  congener. 

[The  dose  of  the  fluid  extract,  extracium 
convallaricB  fluidum  (U.  S.  Ph.),  is  from  5  to 
15  minims.] — Benjamin  F.  Westbrook. 

CONVALLARIN,  CajHejOii,  is  a  purga- 
tive gluooside  found  in  Convallaria  maialis. 
It  can  not  be  recommended  for  medicinal  use 
until  further  experience  with  it  has  been  made 
known. 

CONVOLVTJIiIN',  or  rhodeorrhetin,  Cn 
HeoOiB,  is  a  gluooside  constituting  the  active 
principle  of  jalap.  It  acts  as  a  purgative  in 
doses  of  from  1^  to  3  grains. 

COPAIBA  (U.  S.  Ph.,  Br.  Ph.),  balsamum 
copaivm  (Ger.  Ph.),  is  a  resinous  exudation  ob- 
tained from  several  varieties  of  trees  that  grow 
in  South  America  and  the  West  Indies.  It  is 
amber-coloured,  of  a  rather  pleasant,  aromatic 
odour,  but  of  an  intensely  disagreeable  and 
nauseous  taste.  It  yields  in  abundance  on  dis- 
tillation a  volatile  oil,  oil  of  copaiba. 

The  earliest  mention  of  it  as  a  therapeutic 
agent  was  about  the  middle  of  the  seventeenth 
century.  At  that  time  it  was  recommended  as 
valuable  in  the  treatment  of  leucorrhoea,  diar- 
rhoea, dysentery,  and  gonorrhoea ;  afterward  it 
was  much  used  in  the  treatment  of  bronchial 
and  pulmonary  affections ;  to-day  it  is  rarely 
used  except  as  an  internal  agent  in  the  treat- 
ment of  gonorrhoea. 

According  to  some  authorities  its  objection- 
able properties  are  so  numerous  as  almost,  if 
not  quite  wholly,  to  offset  any  curative  powers 
that  it  may  possess.  Nausea,  griping,  diar- 
rhoea, dysentery,  strangury,  cystitis,  and  gastro- 
enteritis are  but  a  few  of  the  many  unpleasant 
results  that  are  chargeable  to  it ;  and  yet  there 
are  those  who  maintain  with  a  considerable 
show  of  reason  that,  taking  all  in  all,  copaiba 
is  the  most  reliable  internal  remedy  at  our 
command  for  the  treatment  of  gonorrluea.  Its 
action,  like  that  of  all  specific  antiblennor- 
rhagics,  is  probably  largely,  though  not  neces- 
sarily wholly,  antiseptic  in  character.  The 
vesical  heat  and  tenesmus  which  it  produces, 
the  characteristic  odour  which  it  imparts  to 
the  breath  and  urine,  all  go  to  show  that  it 
passes  from  the  alimentary  canal  through  the 
circulation  in  a  comparatively  unchanged  con- 
dition. Its  excretion  by  the  various  emunc- 
tories,  including  the  skin,  is  accompanied  by 
such  manifest  vaso-raotor  stimulation  as  to 
make  it  highly  probable  that,  to  some  extent 
at  least,  its  beneficial  action  is  of  a  general 
rather  than  specific  character.  Experiments 
are  yet  wanting  going  to  show  how  far  internal 
agents  administered  in  the  treatment  of  gonor- 
rhoea or  other  infectious  diseases  may  maintain 
through  digestion,  absorption,  and  circulation, 
any  positive  germicidal  properties. 

It  can  only  be  said  of  copaiba,  in  the  light 
of  our  present  knowledge,  that,  like  creosote 
when  administered  in  pulmonary  tuberculosis, 
it  appears  in  the  treatment  of  gonorrhoea  to 


exercise  positively  curative  properties  that  can 
hardly  be  classed  as  other  than  specific. 

To  show  the  enormous  quantities  of  the  drug 
that  have  been  consumed  in  the  past,  it  may 
be  noted  that  half  a  century  ago  over  150,000 
pounds  were  imported  annually  into  London. 
That  it  is  much  less  generally  in  use  to-day 
than  at  that  time  is  unquestionable. 

As  with  all  medicines  of  its  class,  adultera- 
tion with  inert  agents,  most  frequently  rape 
oil,  is  not  uncommon.  This  is  a  matter,  how- 
ever, which  concerns  the  pharmacist  rather 
than  the  therapeutist ;  to  him  the  doctor 
looks,  as  the  patient  does  to  the  doctor,  for 
good  and  eflicient  service. 

Copaiba  is  rarely  administered  alone ;  indeed, 
the  combination  of  it  with  some  positive  alkali 
so  modifies  its  nauseous  and  other  objectiona- 
ble properties,  and  at  the  same  time  so  enhances 
its  antiblennorrhagic  virtues,  as  to  make  it  de- 
sirable in  practically  every  instance  to  make 
some  such  combination  of  it. 

The  following,  a  modification  of  the  old 
"  Lafayette  mixture,"  will  be  found  to  be  ex- 
cellent : 

9  Copaibffl, 

Spir.  setheris  nitrosi, 
Tinct.  lavandulae  comp., 

Syrupi aa  f  §  j ; 

Liq.  potassEe f  3  ij ; 

Mucilag.  acacise q.  s.  ad  f  §  viij. 

M.  S. :  A  tablespoonful  three  times  a  day, 
an  hour  after  meals. 

The  simple  syrup  may  be  replaced  by  syrup 
of  cinnamon,  orange,  wintergreen,  or  such  other 
flavouring  substance  as  may  suit  the  fancy  of 
the  patient. 

It  should  be  taken  directly  from  the  spoon, 
and  not  earlier  than  from  half  an  hour  to  an 
hour  subsequent  to  each  meal.  It  will  be  found 
to  agree  with  the  stomach  in  a  surprisingly 
large  number  of  eases: 

Much  debate  has  taken  place  in  the  past 
with  reference  to  the  period  of  the  disease  in 
which  copaiba  should  be  administered.  One 
school,  headed  by  Ricord,  advocated  withhold- 
ing it  during  the  early,  acute  stage,  while  an- 
other, represented  by  Bumstead,  held  that  its 
greatest  good  effect  was  exercised  in  the  acute 
stage  rather  than  in  the  stage  of  decline.  The 
latter  school  prevails  to-day,  and,  while  expe- 
rience teaches  the  inadvisability  of  the  injec- 
tion method  of  treatment  in  the  acute  stage 
of  gonorrhoea,  practitioners  quite  generally 
agree  that  this  stage  is  rapidly  ameliorated  by 
the  early  internal  administration  of  speciflc 
antiblennorrhagics,  and  notably  of  copaiba 
combined  with  alkalies. 

As  will  be  seen,  the  amount  of  copaiba  in 
the  formula  just  given  is  half  a  drachm ;  much 
larger  doses  may  be  administered  if  they  are 
tolerated,  although,  according  to  Milton,  "half- 
ounce  doses  are  no  more  to  be  relied  on  than 
those  of  half  a  drachm. 

The  administration  of  copaiba  in  soft  elastic 
capsules,  or  solidified  by  being  incorporated 
with  magnesia  or  alum  and  sugar,  while  per- 
missible, is  by  no  means  so  elegant  or  efficient 
a  mode  as  that  of  giving  the  Lafayette  mix- 
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ture.  Oil  of  copaiba,  oleum  copaibce,  (U.  S. 
Ph.,  Br.  Ph.),  which  is  soluble  in  alcohol,  may 
be  used.     The  dose  of  it  is  from  10  to  20  drops. 

As  is  the  case  with  many  of  the  nauseous 
medicines  that  require  more  or  less  digestion, 
copaiba,  even  when  it  is  well  tolerated  at  first, 
not  infrequently  palls  upon  the  patient  after  a 
week  or  so  of  its  administration.  In  such  cases 
it  should  of  course  be  withdrawn,  either  tem- 
porarily or  permanently,  and  some  other  rem- 
edy of  its  class  substituted  for  it.  Ordinarily 
it  is  desirable  in  its  exhibition  that  the  patient 
should  avoid  copious  diluents,  in  order  that 
when  it  is  excreted  by  the  urinary  apparatus 
its  effects  may  be  more  pronounced ;  when, 
however,  as  is  sometimes  the  case,  backache, 
strangury,  or  hEematuria  follows  its  ingestion, 
the  free  use  of  some  diluent  is  of  course  indi- 
cated. 

Much  stress  was  laid  by  the  earlier  writers 
upon  the  frequency  of  cutaneous  eruptions  re- 
sembling urticaria  that  accompanied  its  admin- 
istration ;  while  such  eruptions  may  appear, 
and  have  been  mistaken  for  scarlatina  and  other 
of  the  eruptive  diseases  proper,  it  is  a  matter 
of  experience  with  the  writer,  in  tlie  daily  use 
of  this  agent  over  a  period  of  many  years,  that 
they  are  of  exceedingly  infrequent  occurrence, 
and  that  when  they  do  occur  they  give  little 
or  no  distress  to  the  patient  and  do  not  neces- 
sarily call  for  a  withdrawal  of  the  drug. 

[Copaiba  has  been  employed  by  Bronowsky 
as  a  diuretic  in  cirrhosis  of  the  liver.  He  used 
it  in  daily  amounts  of  1-J-  drachm,  in  emulsion 
(Am.  Jour,  of  Pharm.,  Jan.  1894,  p.  41). 

In  the  Therapeutic  Gazette  for  June  15, 1895, 
Dr.  J.  Abbott  Cantrell  says  that  the  use  of  co- 
paiba oil  in  the  treatment  of  psoriasis  has 
shown  good  results  in  his  hands  in  cases  in 
which  other  treatment  had  been  employed 
without  the  slightest  abatement  of  the  trouble. 
In  the  first  case,  the  patient,  a  woman,  twenty- 
nine  years  of  age,  had  always  been  healthy 
until  the  appearance  of  the  psoriasis,  which 
had  first  attracted  attention  in  her  seventeenth 
year.  The  disease  had  spread  rapidly  over  the 
entire  body,  and  at  the  time  the  author  saw 
her  the  eruption  occupied  a  great  portion  of 
the  skin,  the  lesions  being  small  and  large, 
some  of  which  had  coalesced,  making  very  large 
areas  of  affected  skin.  The  lesions  ranged  in 
size  from  that  of  a  pinhead  to  a  patch  or  two 
which  were  about  seven  inches  or  more  in  di- 
ameter upon  the  back  and  chest,  while  those 
upon  the  abdomen  were  nearly  as  large.  Those 
upon  the  extremities  ranged  from  a  pea-sized 
papule  to  lesions  having  a  diameter  of  several 
inches,  the  latter  of  which  had  coalesced,  form- 
ing an  irregular  patch.  All  the  lesions  were 
distinct,  with  abrupt  edges,  being  covered  with 
the  characteristic  silvery-white  or  mother-of- 
pearl  imbricated  scales.  The  girl  stated,  and 
she  was  corroborated  by  her  physician,  that  the 
disease  had  had  no  abatement  since  it  was  first 
noticed,  although  she  had  never  been  without 
treatment  for  it.  Dr.  Cantrell  found  that  she 
had  been  under  almost  all  forms  of  treatment ; 
and  as  the  arsenic  which  she  had  been  taking 
had  made  no  alteration  in  the  skin  manifesta- 
tion, he  advised  her  to  place  herself  under  strict 


observation,  and  to  take  5  minims  of  oil  of  co- 
paiba in  capsules  three  times  daily.  A  good 
nourishing  diet  and  free  access  to  open-air  ex- 
ercise were  also  prescribed.  He  occasionally 
heard  from  the  attending  physician,  and  in 
the  latter  part  of  the  sixth  month  of  treatment 
the  report  was  that  the  patient  was  free  from 
lesions. 

In  the  second  case  the  patient  stated  that 
the  disease  had  existed  for  fifteen  years,  that 
she  had  been  continuously  under  the  care  of 
physicians,  and  that  she  had  got  some  relief, 
but  that  the  disease  had  never  actually  been 
cured.  The  eruption  was  found  to  occupy  the 
back,  the  chest,  and  the  head,  and  lesions  were 
found  scattered  over  the  extremities.  The 
lesions  were  papules  as  first  witnessed,  but  they 
soon  spread,  until,  at  her  visit  to  the  author, 
he  found  some  of  the  size  of  a  bank  note,  while 
others  had  a  diameter  of  seven  or  eight  inches. 
The  woman  had  always  been  in  good  health, 
and  no  one  in  her  family  had  ever  had  psoria- 
sis. Sincethat  time,  however,  the  author  has 
had  her  younger  sister  under  treatment  for 
the  disease.  When  first  seen  by  him  he  placed 
her  upon  the  use  of  5-minim  doses  of  oil  of 
copaiba,  with  instructions  that  she  was  to 
keep  under  strict  treatment  for  at  least  three 
months,  at  which  time  he  wished  to  see  her 
again.  She  presented  herself  at  the  appointed 
time,  when  it  was  found  that  the  condition 
was  decidedly  improved;  in  fact,  there  were 
no  new  lesions  present,  the  old  ones  were  faded 
in  colour,  there  was  no  scaling,  and  she  was 
fairly  comfortable.  Her  sister  had  not  con- 
tinued the  treatment  for  more  than  a  month, 
but  all  the  lesions  had  disappeared,  and  there 
had  been  no  return  of  them  at  the  time  of  re- 
port. 

The  solidified  copaiba,  massa  copaibce,  of  the 
U.  S.  Ph.,  is  a  mass  of  pillular  consistence  made 
by  triturating  94  parts  of  copaiba  with  6  parts 
of  magnesia  and  enough  water  to  dampen  the 
magnesia  throughout. 

The  resin  of  copaiba,  resina  copaibce,  of  the 
XJ.  S.  Ph.,  is  the  residue  left  after  distilling  off 
the  volatile  oil  from  copaiba.] 

Edward  R.  Palmer. 

COPPER. —Brunton  states  that  internally 
copper  leaves  the  irritability  of  the  muscles 
unaffected,  but  diminishes  the  total  amount  of 
work  they  are  able  to  do,  and  also  causes  pow- 
erful contraction  of  the  blood-vessels.  Pure 
copper  is  not  used  for  therapeutic  purposes. 
It  was  formerly  used  to  make  cooking  utensils, 
but  if  they  were  not  kept  bright  and  clean  a 
basic  acetate  of  copper  was  formed  which  dis- 
solved in  the  food  and  caused  poisoning.  The 
salts  of  copper  are  used  in  adulteration  to  give 
food  stuffs  a  bright-green  colour,  and  the  ar- 
senite  is  used  to  colour  wall-paper,  but  the 
toxicity  of  that  compound  is  due  to  the  arsenic 
rather  than  to  the  copper.  Arlidge  states  that 
operatives  working  in  an  atmosphere  contain- 
ing copper  dust  have  an  acquired  pallour  and 
are  lean ;  if  they  were  fair-haired,  the  hair  is 
discoloured  by  the  adherence  of  particles  of 
copper.  There  is  a  greenish  or  purplish  red 
stain  on  the  gums  in  consequence  of  the  ab- 
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sorption  of  copper.  The  workmen  may  suffer 
■with  colic,  at  times  with  vomiting,  extreme 
prostration,  and  purging  in  which  the  stools 
are  coloured  green.  Mechanically  the  dust 
may  produce  conjunctivitis  and  disturbances 
of  the  respii-atory  tract.  Dr.  Clapton  and  Dr. 
Burq  held  that  as  copper  workers  were  not 
frequently  affected  by  cholera,  choleraic  diar- 
rhcea,  or  typhoid  fever,  the  inhaled  or  ab- 
sorbed metal  was  a  prophylactic. 

There  are  a  number  of  salts  of  copper,  in- 
cluded in  two  series,  cuprous  and  cupric ;  none 
of  the  first-named  are  used  medicinally,  and 
of  the  latter  only  two  are  oiHcial. 

[M.  Luton,  in  a  monograph  on  the  use  of 
copper  salts  in  the  treatment  of  tuberculosis 
(reviewed  in  the  Kev.  internal,  de  bibliog.  mid. 
for  July  10,  1895),  says  it  is  evident  from  the 
number  of  observations  he  cites  that  whenever 
copper  has  been  employed  in  tuberculosis  at 
the  beginning  a  recovery  has  been  obtained. 
In  cases  of  gray  granulation  the  method  is 
said  by  M.  Luton  to  be  insufficient  in  itself 
to  produce  complete  recovery,  but,  associated 
with  a  rational  medical  and  surgical  treatment, 
to  give  very  good  results.  In  the  same  way, 
says  M.  Luton,  copper  salts  are  a  valuable  ad- 
juvant in  cases  of  softening;  ganglionic  ab- 
scesses, manifestly  perceptible  under  the  skin, 
are  amenable  to  puncture,  but  a  much  more 
rapid  recovery  has  been  obtained  with  general 
cupric  treatment  than  with  the  ordinary  pro- 
cedures. In  tuberculous  arthritis  it  is  an  ex- 
cellent adjuvant  in  the  first  stage,  it  is  valuable 
in  surgical  therapeutics  in  the  second,  and  in 
the  third  it  completes  what  the  operator  has 
begun  and  prevents  the  disease  from  spread- 
ing. According  to  M.  Luton,  copper  salts 
may  be  a  valuable  aid  in  all  stages  of  the  evo- 
lution of  surgical  tuberculosis  as  well  as  in 
non-surgical  forms  of  the  disease.] 

Cupric  acetate,  eupri  acetas,  crystallized 
verdigris,  crystals  of  Venus,  Cu(C2H302)aHaO, 
is  formed  when  cupric  oxide,  or  verdigris,  is 
dissolved  in  acetic  acid.  It  occurs  as  deep- 
green,  prismatic  crystals,  which  have  a  nause- 
ating, metallic  taste.  This  salt  is  poisonous 
and  should  not  be  given  internally  in  doses 
exceeding  -j^  of  a  grain ;  in  case  of  poisoning 
the  same  measures  should  be  adopted  as  are 
mentioned  in  discussing  the  treatment  of  poi- 
soning by  cupric  sulphate.  Cupric  acetate  is 
rarely  used  internally.  It  may  be  used  topic- 
ally in  the  strength  of  from  J  to  1  per  cent,  in 
conjunctivitis,  aphthm,  and  gonorrhoea. 

Aluminated  copper,  cuprum  aluminatum 
(Ger.  Ph.),  lapis  divinus,  is  made  by  fusing 
and  moulding  1  part  each  of  alum,  cupric  sul- 
phate, and  potassium  nitrate,  and  adding 
enough  camphor  to  equal  in  quantity  bV  of  the 
whole  mass.  It  is  used  as  an  application  in 
granular  conjunctivitis,  either  as  a  pointed 
stick  or  in  a  coUyrium  containing  1  part  of  the 
copper  to  250  parts  of  distilled  water. 

Ammoniated  copper,  cupi-um  ammonia- 
tum,  is  made  by  rubbing  together  in  a  glass 
mortar  -J  oz.  Troy  of  copper  sulphate  and  360 
grains  of  ammonium  carbonate.  The  salt  has 
a  deep-blue  colour  and  an  ammoniacal  odour, 
and  it  parts  with  its  ammonia  when  exposed 


to  the  air.  It  was  formerly  oflScial  in  the  IT.  S. 
Ph.  It  was  used  in  the  treatment  of  chorea, 
epilepsy,  and  neuralgia.  In  large  doses  it  may 
produce  the  toxic  symptoms  caused  by  the 
other  copper  salts.  The  dose  is  from  ^  to  1 
grain,  gradually  increased  and  given  in  pill. 

Copper  arsenite,  cupi-i  arsenis,  Scheele's 
green,  is  prepared  by  adding  potassium  arse- 
nite to  a  solution  of  cupric  sulphate.  It  is  a 
grass-green,  amorphous,  insoluble  powder  that 
is  largely  used  in  the  arts  and  is  very  poison- 
ous. It  has  been  recommended  in  minute  doses 
as  almost  a  specific  in  the  treatment  of  cholera 
infantum,  cholera  morbus,  diarrhoea,  entero- 
colitis, and  dysentery ;  but  the  writer  has  not 
obtained  the  results  from  its  use  that  have  been 
reported  by  other  observers.  The  dose  is  from 
rciW  to  -jiiW  of  a  grain  every  ten  minutes,  for 
an  hour,  then  once  an  hour.  For  chlorosis  and 
functional  ancemia  it  is  given  in  doses  of  from 
5^5  to  jV  of  a  grain  two  or  three  times  daily ; 
but  in  these  conditions  haemoglobinometric  ex- 
aminations have  not  shown  that  it  is  superior 
to  other  forms  of  arsenic. 

[In  a  work  entitled  The  Pocket  Pharmacy 
(New  York,  1892)  Dr.  John  Aulde,  of  Phila- 
delphia, gave  the  following  suggestions  as  to 
the  preparation  of  solutions  of  copper  arsenite: 
"  When  used  in  the  form  of  enemata,  a  single 
tablet  containing  one  grain  of  the  drug  is 
added  to  a  pint  of  boiled  water,  and  to  this 
mixture  sufficient  diluted  hydrochloric  acid  is 
added  drop  by  drop  to  effect  solution,  by  which 
we  obtain,  in  fact,  a  chlorarsenite-of-copper 
solution.  For  use  in  the  mouth  and  nares  and 
for  vaporization  in  the  treatment  of  tubercu- 
losis, a  solution  is  prepared  by  adding  one 
tablet  containing  a  grain  to  four  ounces  of 
boiled  water,  and  sufficient  diluted  hydro- 
chloric acid  to  make  a  clear  solution  ;  it  sliould 
be-  passed  through  a  filter  to  remove  any  sugar 
of  milk  or  arsenous  acid  which  may  remain  as 
a  sediment.  Experiments  made  with  aceto- 
arsenite  of  copper,  which  is  more  readily  solu- 
ble than  the  arsenite,  proved  unsatisfactory, 
owing  to  the  precipitation  of  a  considerable 
portion  of  arsenous  acid,  while  a  solution  of 
the  chlorarsenite  is  stable,  showing  no  indica- 
tions of  deterioration  after  several  months. 
Each  thirty  minims  of  the  solution  carries 
approximately  a  sixty  fifth  of  a  grain  (one 
milligramme),  and  this  amount  may  be  used 
hypodermically  in  the  treatment  of  tubercular 
affections  every  second  day,  and  also  in  typhoid 
fever,  without  danger  of  abscess  or  any  un- 
toward symptoms  other  than  follow  the  use  of 
medicaments  in  this  manner." 

The  solution  was  recommended  by  Dr.  Aulde 
to  be  applied  locally  and  taken  internally  in 
the  treatment  of  aphthcs;  in  the  form  of  a 
spray,  after  the  preliminary  use  of  hydrogen 
dioxide,  in  the  treatment  of  asthma;  also  in 
the  same  manner  for  the  relief  of  bedsores,  to 
be  followed  by  aristol  as  a  dusting  powder ;  in 
the  case  of  blepharitis,  to  be  followed  bv  the 
use  of  purified  petrolatum  containing  a  small 
percentage  of  paraffin;  for  the  relief  of  can- 
crum  oris  ;  in  the  form  of  a  spray  three  or  four 
times  a  day,  in  acute  nasal  catarrh,  and  the 
same  in  the  case  of  chronic  catarrh;  in  certain 
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stages  of  cholera,  in  the  form  of  enemata ;  as 
an  enema  in  cholera  infantum  and  for  cholera 
morbus ;  in  the  form  of  a  spray  or  vapour  for 
croup  and  for  diphtheria  ;  in  the  case  of  ente- 
ritis and  membranous  enteritis,  in  the  form  of 
enemata ;  in  glanders  it  was  recommended  lo- 
cally and  internally ;  in  gleet  it  was  advised  in 
the  form  of  a  solution  three  or  four  times  a 
day,  and  also  in  gonorrhoea,,  glossitis,  oedema 
of  the  glottis,  spongy  gums,  hay-fever,  influenza, 
intertrigo,  leueorrhcea,  sore  nipples,  phthisis, 
prolapsus  ani,  puerperal  fever,  scarlet  fever, 
scurvy,  sneezing  (in  connection  with  hay-asth- 
ma), stomatitis,  amygdalitis,  tympanites,  and 
yellow  fever. 

In  a  letter  published  in  the  New  York  Medi- 
cal Journal  for  Jan.  5,  1895,  Dr.  Aulde  says  : 
"In  the  case  of  Asiatic  cholera  and  yellow  fe- 
ver, I  have  only  advised  its  use  on  speculative 
grounds,  but  in  all  the  other  instances  cited 
the  recommendations  are  warranted  from  per- 
sonal experience.  In  the  form  of  a  spray  or 
by  vaporization  it  has  certainly  shown  remark- 
ably good  results  in  the  treatment  of  incipient 
tubercular  affections  in  conjunction  with  the 
hypodermic  administration.  I  now  recall  a 
most  interesting  case  of  chronic  gonorrhcea 
with  orchitis  which  came  under  observation  in 
December,  1891.  The  patient  had  been  under 
treatment  for  several  months ;  there  was  a 
muco-purulent  discharge  and  the  left  testicle 
had  attained  to  the  dimensions  of  a  good-sized 
orange.  He  came  to  me  from  New  York  on 
the  way  to  his  home  in  one  of  the  Southern 
States  and  recovered  fully  in  less  than  ten 
days.  For  the  orchitio  involvement  the  local 
treatment  consisted  in  the  application  of  oint- 
ment of  red  iodide  of  mercury  (1  to  10  of  ben- 
zoinated  lard)  and  the  addition  of  a  suitable 
suspensory  bandage."' 

Dr.  A.  Hrdlicka  {N.  Y.  Med.  Jour.,  Sept.  29, 
1894,  p.  397)  records  a  most  favourable  experi- 
ence with  copper  arsenite.  He  has  used  it,  he 
says,  in  inflammatory  derangements  of  nearly 
all  the  mucous  membranes  of  the  body,  from 
that  of  the  gastro-intestinal  tract  to  those  of 
the  eye,  ear,  nose,  mouth,  and  pharynx  on  the 
one  hand,  and  the  urethra,  bladder,  vagina,  and 
rectum  on  the  other.  The  results  have  con- 
vinced him  that  it  will  control,  alone  or  ac- 
companied by  other  remedies  and  means,  when 
administered  in  time  and  in  the  proper  way, 
most  of  the  acute  and  non-specific  uncompli- 
cated inflammations  of  these  structures.  With 
regard  to  the  time  of  its  administration  during 
the  course  of  the  disease,  he  says,  the  earlier  it 
is  given  the  better  and  more  rapidly  it  acts. 
The  manner  of  its  administration  is  purely 
topical,  and  he  has  found  that  it  served  best  in 
solutions  of  from  1  to  50,000  or  100,000,  which 
are  easily  made  by  dissolving  one  of  the  com- 
mon -riirgrain  pellets  in  either  1  or  2  ounces 
of  water.  They  are  applied  frequently,  at  in- 
tervals seldom  longer  than  an  hour  (in  the  case 
of  the  bladder,  urethra,  and  nose),  and  often 
not  longer  than  from  ten  to  fifteen  minutes. 

The  general  characters  of  the  cases  which 
indicate  its  use,  says  Dr.  Hrdlicka,  are  those  of 
acute  and  subacute  inflammations  attended 
with  pain,  suffusion,  and  a  more  or  less  watery 


discharge.  It  has  little  action,  he  thinks,  in 
cases  where  the  discharge  is  thick  and  persist- 
ent, unless  the  affected  surface  is  thoroughly 
cleansed  by  irrigation  or  lavage  before  the  so- 
lution is  applied. 

In  two  cases  of  cystitis,  one  acute  and  the 
other  subacute,  salol  and  alkalies  were  admin- 
istei'ed  at  first,  but  were  found  insufiicient,  and 
arsenite  of  copper  was  resorted  to.  In  the  first 
ease,  one  of  acute  cystitis  in  a  woman  follow- 
ing the  introduction  of  a  catheter  after  deliv- 
ery, recovery  set  in  within  ten  days.  Warm 
lavage  of  the  bladder  with  a  l-to-50,000  solu- 
tion of  copper  arsenite  was  practised  twice  a 
day,  and  Vichy  water  was  prescribed.  At  the 
end  of  five  months,  when  the  author  made  his 
report,  there  had  been  no  further  trouble  with 
the  bladder.  The  second  case  was  one  of  sub- 
acute cystitis,  also  in  a  woman,  which  lasted 
for  over  three  months.  During  the  first  month 
of  the  treatment  copaiba  and  uva  ursi  were  ad- 
ministered, and  then  salol  and  alkalies,  but  no 
material  improvement  followed.  An  examina- 
tion for  stone  and  gonococci  gave  negative  re- 
sults. At  the  beginning  of  the  second  month 
washing  out  the  bladder  with  arsenite  of  cop- 
per was  instituted  and  everything  else  with- 
drawn. Every  other  day  the  bladder  was 
filled  at  first,  and  then  washed  with  a  warm 
l-to-50,000  solution  (90°  F.),  of  which  about 
three  quarters  were  used  at  once.  At  first  the 
bladder  would  not  hold  more  than  three  or 
four  ounces,  but  a  rapid  improvement  followed 
each  washing,  and  at  the  end  of  the  second 
month  the  patient  was  discharged.  The  blad- 
der capacity  was  then  twenty-five  ounces,  there 
were  no  signs  of  disease,  and  the  cure  was  per- 
manent. 

In  three  cases  of  gonorrhoea  and  in  one  of 
proctitis  he  has  met  with  more  or  less  com- 
plete success  in  the  employment  of  this  treat- 
ment. 

In  sis  cases  of  otitis  externa  diffusa  arsenite 
of  copper  was  used  alone,  and  in  two  cases  a 
little  morphine  was  added,  but  it  was  found 
unnecessary,  as  the  simple  solution  relieved 
the  pain  just  as  promptly.  A  l-to-50,000  so- 
lution was  used,  and  recovery  set  in  in  from 
one  to  three  days  in  all  the  cases. 

Five  cases  of  rhinitis,  one  chronic  and  one 
subacute,  were  treated  with  copper  arsenite  by 
Dr.  Hrdlicka.  The  chronic  case  was  one  of 
ulcerative  anterior  rhinitis  of  three  years' 
standing,  and  the  patient  had  never  received 
more  than  temporary  benefit  from  any  treat- 
ment until  the  arsenite  of  copper  was  used. 
After  the  lapse  of  sixteen  months  she  was 
apparently  cured.  A  warm  solution  of  1  to 
100,000  was  injected  into  the  nostrils  from  two 
to  four  times  a  day,  as  the  conditions  required. 
The  trouble  receded  from  the  first,  and  only 
twice  did  an  exacerbation  occur ;  the  bleeding 
and  odour  disappeared  entirely  in  three  weeks, 
and  the  ulceration  healed  in  as  many  months, 
so  that  the  patient  was  practically  cured  in 
four  months,  and  further  treatment,  consist- 
ing of  one  application  of  the  solution  daily, 
was  prescribed  on  account  of  the  predisposi- 
tion to  a  recurrence  of  the  disease.  The  only 
internal  remedy  used  was  iodide  of  iron,  the 
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employment  of  which,  however,  had  to  be  dis- 
continued. Of  the  other  oases,  three  were  very 
much  benefited,  but  in  the  fourth,  a  peculiar 
case  of  periodical  rhinitis,  the  remedy  had  no 
apparent  effect. 

In  various  inflammations  of  the  m,outh  and 
pharynx,  in  twenty-one  cases  in  which  Dr. 
Hrdlicka  used  the  arsenite-of -copper  solution, 
he  found  it  a  most  valuable  adjuvant  to  other 
remedies.  It  yielded  good  results  in  a  case  of 
superficial  oesophagitis  due  to  swallowing  hot 
bouillon.  The  aching  and  burning  disap- 
peared rapidly,  and  the  next  day  the  patient 
could  swallow  without  experiencing  pain. 

In  various  intestinal  affections  he  has  used 
this  remedy  very  extensively — in  over  a  hun- 
dred cases — and,  although  it  has  not  been 
uniformly  efEective,  he  recommends  it  most 
strenuously  in  suitable  cases.  If  used  alone  it 
often  fails  in  catarrhal  complaints,  as  in  chronic 
or  subacute  gastritis  or  enteritis.  It  is  clearly 
indicated  in- acute  inflammations  of  this  tract 
attended  with  profuse  watery  secretions,  pain, 
and  rapid  exhaustion — i.  e.,  acute  gastritis  and 
cholera.  A  type  of  disease  most  clearly  in- 
dicating the  remedy  is  the  genuine  cholera 
morbus ;  then  come  dysentery  and  cholera  in- 
fantum. 

In  no  cases,  however,  save  perhaps  in  diar- 
rhosal  affections,  have  Dr.  Hrdlicka's  results 
been  so  uniform  and  brilliant  as  in  the  various 
acute  and  subacute  forms  of  conjunctivitis. 
He  had  treated  fifty-two  patients  with  arsenite 
of  copper  up  to  the  time  of  his  writing  his 
article,  with  good  results.  Among  these  cases 
twenty-one  were  traumatic,  one  was  a  case  of 
ophthalmia  neonatorum,  and  the  rest  were  due 
to  other  causes.  Pathologically,  these  inflam- 
mations ranged  from  a  mere  reddening  of  the 
conjunctivEe  to  the  severest  forms  of  effusion. 
These  cases  were  associated  with  phlyctmnulm, 
three  were  combined  with  keratitis,  and  one 
was  accompanied  with  keratitis  and  iritis. 
The  duration  of  the  treatment  ranged  from 
a  few  hours  to  two  or  three  days  in  mild  cases, 
and  from  several  days  to  three  months  in  com- 
plicated cases.  At  no  time  has  the  author  ob- 
served failure,  and  in  all  the  cases  relief  was 
"nearly  instantaneous."  The  solution  used 
was  always  that  of  y^  of  a  grain  of  the  drug 
(a  tablet  triturate)  to  2  oz.  of  boiled  or  distilled 
water,  applied  by  means  of  a  dropper  every  ten 
or  fifteen  minutes  until  relief  was  obtained ; 
after  that  every  hour.  Dr.  Hrdlicka  thinks 
that  the  effects  of  arsenite  of  copper  are  im- 
mediate, as  a  rule,  in  cases  where  it  proves 
efiicacious,  and  unless  a  very  rapid  improve- 
ment is  noticed  it  would  be  useless  to  continue 
the  remedy.  He  says  that  it  appears  to  act  in 
a  triple  manner :  1.  As  a  cleansing  agent.  3. 
As  a  soothing  agent  to  the  excited  vaso-motor 
nerves.    3.  As  a  cellular  stimulant  and  tonic] 

Cupric  nitrate,  cupri  nitras  (Br.  Ph.), 
Cu(NOs)a3H50,  is  prepared  by  dissolving  cop- 
per or  cupric  oxide  in  nitric  acid.  It  occurs  in 
blue  deliquescent  needles.  It  is  used  in  the 
same  doses  and  for  the  same  purposes  as  the 
sulphate. 

Copper  oleate,  cupri  oleas,  may  be  pre- 
pared by  adding  a  solution  of  3  parts  of  cop- 
21 


per  sulphate  in  8  of  water  to  a  hot  solution  of 
8  parts  of  castile  soap  in  33  of  water,  and 
washing  and  drying  the  pasty  precipitate; 
when  cold  it  forms  a  solid  dark-green  mass. 
In  this  mode  of  preparation  there  is  a  double 
decomposition,  and  the  product  is  really  an 
oleopalmitate  of  copper.  It  is  used  as  an  ap- 
plication when  an  astringent,  antiseptic,  and 
antiparasitic  action  is  desired,  as  in  tinea 
trichophytina,  also  in  warts,  corns,  etc. 

Ointment  of  oleate  of  copper,  unguentum 
cupri  oleatis,  is  made  by  melting  and  stirring 
together  1  part  of  oleate  of  copper  and  4  parts 
of  petroleum  cerate  or  vaseline.  This  oint- 
ment is  useful  for  ringworm,  indolent  ulcers, 
warts,  corns,  freckles,  etc. 

Cupric  oxide,  cuprum  oxydatum,  CuO, 
may  be  prepared  by  calcining  cupric  nitrate. 
It  is  a  black  or  reddish-brown  amorphous 
solid.  It  is  not  used  internally.  Hoppe  rec- 
ommended an  ointment  of  4  parts  of  cupric 
oxide  in  80  parts  of  lard  as  an  application  in 
chronic  induration  of  the  lymph  glands.  It 
has  also  been  recommended  as  a  remedy  for 
gingivitis  and  taenia. 

Cupric  phosphate,  cuprum  phosphoratum, 
is  a  compound  of  copper  and  phosphoric  acid 
that  occurs  as  a  blue  crystalline  substance. 
Dr.  A.  Luton  {Rev.  gen.  de  din.  et  de  therap., 
1887,  p.  449)  states  that  in  its  inoipiency  tuber- 
culosis can  be  cured  with  cupric  phosphate, 
the  copper  acting  as  a  specific  and  the  phos- 
phorus as  a  dynamic  agent.  He  gives  pills 
containing  ^  of  a  grain  of  neutral  cupric  ace- 
tale  and  1  grain  of  crystallized  sodium  phos- 
phate once  or  twice  daily  ;  or  these  substances 
may  be  given  in  syrup  of  gum  arable,  or  ^  of  a 
grain  of  cupric  phosphate  itself  may  be  in- 
jected hypodermically,  dissolved  in  10  minims 
of  glycerin.  The  value  of  the  remedy  used  in 
this  way  has  not  been  reported  upon  by  other 
observers. 

Cupric  sulphate,  cupri  sulphas  (U.  S.  Ph., 
Br.  Ph.),  cuprum  sulfuricum  (Ger.  Ph.),  blue 
vitriol,  blue  stone,  CuS045(HaO),  is  prepared 
by  roasting  cupric  sulphide,  or  by  heating  cop- 
per with  sulphuric  acid,  or  from  the  water  of 
copper  mines.  It  occurs  in  blue,  oblique  pris- 
matic crystals  that  have  an  astringent  taste 
and  an  acid  reaction  and  are  soluble  in  water. 
By  heating  to  893°  P.,  cupric  sulphate  may  be 
deprived  of  its  water,  and  a  white  anhydrous 
powder  results. 

This  salt  has  virtually  no  action  on  the 
sound  skin,  but.  applied  to  a  part  denuded  of 
skin,  it  combines  with  the  albuminous  fluids 
and  forms  an  albuminate  of  copper.  Its  as- 
tringent action  is  also  marked  when  the  salt  is 
applied  to  mucous  membranes,  the  tissues  con- 
tracting and  there  being  less  secretion  from 
the  membrane.  In  strong  solution  it  has  a 
mild  caustic  action. 

Internally,  given  in  poisonous  amounts,  it 
produces  violent  vomiting  and  tenesmus,  fol- 
lowed by  exhaustion  and  death.  There  may 
be  convulsions  and  paralysis.  In  smaller 
doses  it  is  an  emetic,  producing  vomiting 
which  is  not  long  continued,  but  ceases  when 
the  contents  of  the  stomach  have  been  evacu- 
ated. 
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Koch  found  that  a  5-per-cent.  solution  of 
cupric  sulphate  diminished  the  vitality  of  a 
culture  of  micro-organisms  in  from  five  to  ten 
minutes,  but  Sternberg  found  that  a  20-per- 
cent, solution  of  the  salt  failed  to  destroy  the 
vitality  of  the  spores  of  the  Bacillus  anthracis 
and  the  Bacillus  suhtilis  in  two  hoars,  though 
in  a  5-per-cent.  solution  it  destroyed  micro- 
cocci. Sternberg  considered  that  the  germi- 
cidal power  of  this  salt  was  superior  to  that 
of  the  corresponding  salt  of  iron  or  of  zinc, 
and  that  it  was  a  valuable  germicide  for  the 
disinfection  of  material  which  did  not  contain 
spores.  It  should  be  used  in  a  solution  of 
from  3  to  5  per  cent. 

As  an  emetic  it  is  as  efficient  as  zinc  sul- 
phate, and  promptly  produces  nausea ;  it  may 
be  used  in  poisoning,  especially  by  phosphorus. 
It  has  been  used  as  an  emetic  in  the  treatment 
of  pseudo-membranous  laryngitis,  in  doses  of 
3  grains  repeated  every  five  minutes  until 
vomiting  occurs,  but  it  is  less  lilfely  to  be  use- 
ful in  this  condition  than  steaming  or  mercu- 
rial fumigation.  A  tablespoonful  of  a  solution 
of  2  grains  to  the  ounce  of  water,  given  every 
ten  or  fifteen  minutes,  has  been  recommended 
for  malignant  sore  throat.  Alone,  or  com- 
bined with  opium,  in  doses  ot-^  ot&  grain  for 
children  and  of  from  1  to  3  grains  for  an  adult, 
by  the  mouth  or  by  enemata,  it  has  proved  use- 
ful in  diarrhaia  and  dysentery.  Jackson  rec- 
ommended that  it  be  combined  with  opium 
and  given  for  the  relief  of  hcemoptysis.  Bull 
recommended  its  use  in  phthisis.  It  has  been 
given  in  ^-grain  doses  in  the  treatment  of  ty- 
phoid fever,  and  a  number  of  observers  have 
reported  favourable  results  from  its  use  in 
doses  of  J  of  a  grain  in  intermittent  fevers.  It 
has  been  used  in  epilepsy,  but  is  inferior  to 
several  other  remedies  for  that  disease. 

Locally,  it  may  be  applied  either  pure  or  in 
solution  to  arrest  hcemorrhage,  to  stimulate  in- 
dolent ulcers,  and  to  disinfect  and  stimulate 
the  granulations  in  conjunctivitis.  It  is  an  ex- 
cellent application,  in  a  solution  of  from  5  to 
10  grains  to  the  ounce  of  water,  in  ulceration 
or  mercurial  stomatitis,  in  gangrenous  pharynx 
gitis,  and  in  ulcerative  colpitis  or  proctitis.  It 
is  a  popular  remedy  for  venereal  ulcers;  and 
as  an  injection  it  is  used,  in  a  strength  of 
from  1  grain  to  3  grains  to  the  ounce,  for  gleet 
or  gonorrhosa.  Diday  recommended  a  solution 
of  3J-  grains  to  1  oz.  of  water  injected  into 
buboes,  and  Pereira  injected  it  to  cure  hydrocele. 
In  tinea  tarsi  the  solid  sulphate  is  useful  if  ap- 
plied after  cutting  off  the  eyelashes  and  re- 
moving the  scabs.  Locally,  a  solution  of  cupric 
sulphate  is  useful  in  ichthyosis,  psoriasis,  and 
acne  rosacea ;  and  internally  it  has  been  found 
useful,  administered  in  small  doses,  in  ery- 
thema, ecthyma,  and  scrofula. 

An  overdose  of  cupric  sulphate  causes  vom- 
iting, purging,  and  severe  colic,  and  the  vom- 
ited matter  and  the  stools  are  greenish  or 
bluish  in  colour  from  the  salt.  The  above- 
mentioned  symptoms  may  be  followed  by  con- 
vulsions, delirium,  paralysis,  syncope,  and 
even  death.  The  urine  and  the  vomit  may  be 
dark-coloured  in  consequence  of  the  presence 
of  haemoglobin ;  jaundice  usually  occurs,  and 


after  death  the  liver  is  found  to  have  under- 
gone fatty  degeneration.  The  gastro-intestinal 
symptoms  in  patients  who  survive  are  likely 
to  be  severe,  and  may  follow  in  consequence 
of  auto-intoxication.  Milk  or  fresh  eggs 
should  be  administered  at  once;  soap  or  a 
fixed  alkali  is  also  useful,  and  vomiting  should 
be  produced  as  long  as  the  vomit  contains  the 
copper  salt.  Opium  should  be  given  after  the 
poison  is  removed,  in  order  to  control  the 
nervous  system. 

As  an  emetic  this  salt  may  be  given  in  doses 
of  from  3  to  15  grains ;  as  a  tonic  or  astringent, 
in  doses  of  from  J-  grain  to  3  grains. 

[Copper  carbonate  has  been  used  as  an  an- 
tidote in  phosphorus  poisoning  (see  page  110).] 
Samuel  T.  Armstrong. 

COFRAOIi  is  a  fat  obtained  from  crude 
palm  oil.  It  resembles  cacao-buttar.  It  so- 
lidifies at  83-4°  P.  (cacao-butter  at  69-8°).  As 
much  as  half  its  weight  of  a  liquid  may  be  in- 
corporated with  it  without  impairing  its  firm 
consistence  on  cooling. 

COBiIANDER,  coriandrum  (U.  S.  Ph.), 
coriandri  fructus  (Br.  Ph.),  the  fruit  of  Cori- 
andrum sativum,  has  aromatic  and  carminative 
properties,  but  is  rarely  used  except  combined 
with  griping  cathartics,  especially  senna.  It 
may  be  given  in  doses  of  from  30  to  60  grains, 
and  the  oil,  oleum  coriandri  (Br.  Ph.),  is  some- 
times administered  in  doses  of  from  1  to  4 
minims. — Russell  H.  Nevins. 

CORN  SILK,  zea  (U.  S.  Ph.),  maydis  stig- 
mata, is  the  styles  and  stigmas  of  Zea  Mays, 
Indian  corn,  a  native  of  America  but  cul- 
tivated extensively  in  all  temperate  climates. 
It  occurs  as  yellowish  or  greenish  threads, 
which  are  soft,  silky,  without  odour,  and  pos- 
sessed of  a  sweetish  taste.  Its  medicinal  ac- 
tivity is  thought  to  depend  upon  the  presence 
of  maizenic  acid.  It  is  a  diuretic  of  some  ef- 
fectiveness, the  amount  of  urine  being  consid- 
erably increased,  and  at  the  same  time  it  is  a 
genito-urinary  sedative  and  anodyne,  especially 
valuable  in  cystitis,  both  acute  and  chronic. 
It  has  been  used  with  success  in  renal  conges- 
tion, suppression  of  urine, pyelitis,  lithiasis,  re- 
nal colic,  and  hcematuria.  In  chronic  nephritis 
also  it  is  serviceable,  and  albuminuria  is  said 
to  become  less  pronounced  under  its  use.  Ves- 
ical irritability,  cystitis,  and  prostatitis  are 
benefited  by  it,  though  the  presence  of  much 
mucus  in  the  bladder  will  interfere  with  its 
action  by  preventing  its  contact  with  the 
mucous  membrane.  The  drug  has  also  been 
directly  applied  to  the  vesical  mucosa  by 
n-rigating  the  bladder  with  the  fluid  extract 
diluted  with  water.  In  gonorrhma  it  is  said  to 
be  excellent  in  the  acute  stage,  especially  if 
combined  with  potassium  acetate.  In  wdema 
resulting  from  cardiac  or  renal  disease  its  di- 
uretic action  is  often  of  value,  and  under  its 
action  an  enfeebled  heart  will  often  regain 
strength,  the  pulse  becoming  more  regular 
and  more  forcible.  There  are  several  prepara- 
tions of  corn  silk,  but  none  are  official.*     The 

*  TheU.  S.  Ph.  mentions  an  extractum  zeoefiuidum, 
but  does  not  give  the  process  of  making  it. 
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fluid  extract,  extraetum  stigmaiorum  maydis 
fluidum,  may  be  given  in  doses  of  from  1  to  2  fl. 
drachms,  repeated  every  two  or  three  hours. 
The  dose  of  the  wine,  vinum  stigmatorum 
maydis,  and  that  of  the  syrup,  syrupus  stigma- 
torum maydis,  are  each  from  -J  to  1  fl.  oz.  The 
infusion  (3  oz.  to  1  pint  of  boiling  water)  may 
be  given  ad  libitum.  An  aqueous  extract  has 
been  prepared  of  which  the  dose  is  from  5  to  10 
grains,  and  maizenic  acid  has  been  employed  in 
doses  of  J-  of  a  grain.  Of  these  preparations, 
the  infusion  and  the  fluid  extract  are  to  be 
preferred. — Henry  A.  Griffin. 

CORN  SMUT.— Maize  ergot  (see  under 
Ergot). 

COBNTJ  CERVI.— See  under  Ammonium 

CARBONATE. 

CORNTJS. — Various  species  of  dogwood 
(Cornus florida,  Cornus  sericea,  and  Cornuscir- 
cinata)  were  formerly  employed  as  tonics  and 
in  the  treatment  of  malarial  fevers.  An  ounce 
or  more  of  the  powdered  bark  of  Cornus  florida 
was  given  between  the  paroxysms  of  fever. 
The  U.  S.  Ph.  of  1880  authorized  a  fluid  ex- 
tract, extraetum  cornus  fluidum,  of  which  the 
dose  was  from  -J  to  1  fl.  drachm. 

CORNTTTINE  is  an  alkaloid  obtained  from 
ergot.  It  is  a  brownish,  amorphous  powder, 
sparingly  soluble  in  water.  The  citrate  and 
the  hydrochloride  dissolve  readily  in  water. 
Cornutine  seems  to  be  the  most  intense  of  all 
the  active  principles  of  ergot.  It  has  been 
used  to  some  extent  in  the  treatment  of  uterine 
inertia,  various  hcemorrhages,  especially  menor- 
rhagia  and  metrorrhagia,  and  the  atonic  form 
of  spermatorrhoea.  To  excite  uterine  contrac- 
tions, from  iV  to  J  of  a  grain  may  be  given  by 
the  mouth,  or  from  ^^  to  J  of  a  grain  subcu- 
taneously ;  for  htemorrhages  and  for  sperma- 
torrhoea jiff  of  a  grain  may  be  given  by  the 
mouth  twice  a  day. 

CORONILLA.— Several  species  of  this 
hedysaroideous  genus  of  plants  have  been  used 
in  medicine.  Coronilla  varia  and  Coronilla 
scorpioides,  indigenous  to  southern  Europe, 
have  been  found  to  act  npon  the  heart  like 
digitalis,  but  the  effect  is  said  to  be  very  ev- 
anescent. They  often  act  also  as  diuretics.  A 
non-official  tincture  of  the  entire  plant  (1  part 
to  5  parts  of  alcohol)  may  be  given  in  daily 
amounts  of  from  |  to  1  fl.  drachm.  The  dose 
of  the  powder  is  from  15  to  30  grains.  A  poi- 
sonous glucoside,  coronillin,  contained  in  the 
plant  has  been  used  experimentally,  but  thus 
far  the  accounts  are  conflicting  as  to  the  dose 
required  to  produce  a  remedial  effect.  Coro- 
nilla Emerus  was  formerly  used  as  an  emetic 
and  cathartic. 

CORRECTIVES,    CORRIGENTS,    are 

agents  that  are  added  to  a  compound  to  cor- 
rect or  mitigate  or  altogether  prevent  its  un- 
pleasant action,  but  they  are  sometimes  made 
to  include  also  articles  added  in  a  prescription 
to  improve  the  taste,  the  odour,  or  even  the 
appearance  of  the  medicine. 

CORROSIVE  SUBLIMATE.— See  under 

Meechey. 


CORYL. — This  is  the  fanciful  name  of  a 
mixture  of  ethyl  chloride  and  methyl  chloride 
which  remains  liquid  at  the  freezing  point  of 
water,  and  hence  is  said  to  have  some  advan- 
tage over  either  chloride  alone  when  used  as  a 
local  anaesthetic  acting  by  refrigeration. 

COSMETICS.— The  art  of  personal  adorn- 
ment has  in  all  ages  of  the  world  been  consid- 
ered of  sufficient  importance  to  attract  the 
attention  of  some  of  the  ablest  men.  Hippoc- 
rates, Pliny,  and  Galen  did  not  consider  the 
subject  beneath  their  notice.  We  read  of  the 
painted  eyes,  burning  cheeks,  and  dyed  nails 
of  the  ladies  of  Alexandria.  The  ladies  of 
ancient  Rome  used  a  flne  powder  of  calcined 
shells  and  the  Juices  of  certain  plants  to  height- 
en their  complexions.  Cleopatra  is  known  to 
have  devoted  much  time  to  the  study  of  cos- 
metics. In  the  limits  of  the  present  article  it 
is  impossible  to  consider  all  the  means  which 
have  been  used  to  render  the  body  more  beau- 
tiful and  attractive,  or  indeed  to  mention  ev- 
erything used  for  this  purpose  at  the  present 
day.  Perfumes  and  hair-dyes  are  included  by 
some  writers  under  the  heading  of  cosmetics, 
and  may  perhaps  be  properly  so  included,  but 
for  the  sake  of  brevity  it  seems  best  to  the 
writer  to  confine  his  attention  to  articles  ordi- 
narily known  as  cosmetics,  substances  or  prep- 
arations used  to  beautify  the  skin.  Even  of 
these  only  an  outline  can  be  given,  and  those 
who  wish  for  fuller  information  are  referred  to 
various  treatises  on  the  subject. 

Many,  but  by  no  means  all,  cosmetics  are 
injurious  ;  some  are  not  only  harmless,  but,  in 
certain  conditions  of  the  skin,  actually  bene- 
ficial, and  it  should  be  the  part  of  the  physician 
not  to  condemn  cosmetics  as  a  class,  but  to 
choose  from  them  those  which  should  be  em- 
ployed. 

Some  cosmetics  are  to  cleanse  the  skin  and 
make  it  fresh  and  soft,  some  to  hide  wrinkles, 
some  to  give  the  face  a  colour  resembling  the 
bloom  of  youth.  Among  those  used  to  cleanse 
the  skin  and  render  it  soft  and  white,  soap 
should  be  included  and  given  the  first  place. 
Soap  is  produced  by  treating  any  fatty  sub- 
stance, such  as  tallow,  lard,  butter,  palm  oil, 
cotton-seed  oil,  or  oil  of  sweet  almonds,  with 
an  alkali,  either  soda  or  potassa.  Its  discovery 
is  ascribed  by  Pliny  to  the  Gauls,  who  prepared, 
it  by  mixing  ashes  with  tallow.  Common  hard 
soap  is  made  by  the  use  of  soda  as  the  alkali. 
Toilet  and  "  fancy  "  soaps  are  made  by  melt- 
ing common  hard  soap  with  various  colouring- 
matters  and  perfuming  them  with  aromatic 
powders  or  essential  oils.  Essential  oils  are- 
irritating  to  the  skin,  therefore  many  highly 
scented  and  high-priced  soaps  are  injurious  to, 
a  delicate  skin,  although  the  soap  itself  is  not 
harmful.  The  number  of  these  toilet  soaps  is. 
legion,  but  the  best  of  all  is  a  good  white-curd 
soap  without  scent.  Medicinal  substances  are 
frequently  incorporated  in  soap,  both  for  treat- 
ing certain  diseases  of  the  skin  and  for  cosmetic- 
purposes.  Some  of  these,  such  as  tar,  sulphur, 
and  glycerin,  are  not  objectionable  when  prop- 
erly used,  but  some  should  be  used  with  care. 

It  should  be  borne  in  mind  that  hot  water  is. 
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bad  for  the  complexion,  and  that  cold  water 
tends  to  make  the  skin  fresh  and  soft,  and 
when  the  use  of  the  latter  and  good  soap  is 
supplemented  by  plenty  of  exercise  in  the 
open  air  there  will  be  little  need  for  other  cos- 
metics. 

Almond  meal,  or  powdered  almonds,  is  also 
an  efficient  preparation  to  cleanse  and  whiten 
most  skins.  It  may  be  used  either  as  a  pow- 
der for  the  face  during  ablutions,  or  in  small, 
fine  muslin  bags  dipped  into  warm  water  and 
then  applied  to  the  skin,  or  as  a  powder  to  be 
applied  with  a  puff  while  the  face  is  still  moist 
after  washing.  Usually  almond  meal  renders 
the  skin  white,  soft,  and  less  sensitive,  but  oc- 
casionally it  is  found  to  be  too  drying  and  to 
make  the  skin  rough  and  scaly. 

Borax  is  also  useful  tor  the  same  purpose, 
and  forms  part  of  many  cosmetics. 

A  soap-like  preparation  known  as  eau  athe- 
nienne  is  pleasant  and  useful. 

Emollients  are  particularly  useful  in  winter 
and  when  the  skin  is  dry,  scaly,  and  chapped. 
First  in  the  list  is  cold  cream,  unguentum 
aqucB  roscB  (U.  S.  Ph.).  This,  as  invented  by 
G-alen  seventeen  hundred  years  ago,  was  a  mix- 
ture of  grease  and  water,  and,  although  the 
modern  formula  differs  from  his,  it  remains 
substantially  the  same.  Several  varieties  are 
to  be  obtained,  distinguished  by  their  odours, 
such  as  camphor,  almond,  violet,  rose,  etc. 
The  plain  cold  cream  is  prepared  thus : 

3  Almond  oil, 

Rose  water,  each  1  lb. ; 
White  wax. 
Spermaceti,  each,  1  oz. 

The  wax  and  spermaceti  are  melted  in  a 
water-bath,  the  oil  is  added,  the  mixture  is 
again  heated,  and  the  rose  water  is  gradually 
added  while  the  mixture  is  being  constantly 
stirred  until  it  is  all  incorporated.  It  is  then 
ready  to  be  poured  into  jars,  and  the  perfume, 
if  any  is  desired,  is  put  in  at  this  time.  While 
the  essential  oils  enhance  the  pleasantness  of 
the  odour,  they  detract  from  the  efficiency  of 
the  cream  to  soften  and  soothe  the  skin,  on  ac- 
count of  their  irritating  quality,  so  the  simple 
cream  is  always  the  best. 

Cacao-butter  is  an  excellent  substitute  for 
cold  cream,  but  vaseline  is  not  so  good,  because 
on  some  skins  it  produces  an  unpleasant  irri- 
tation resembling  acne. 

Almond  paste  is  a  very  pleasant  and  useful 
emollient. 

A  lip  salve  made  of  equal  parts  of  oil  of 
sweet  almonds  and  fresh  mutton  suet,  with 
some  bruised  alkanet  root,  protects  the  lips 
and  gives  them  a  rich  colour.  A  more  elegant 
preparation  is  this : 

^  Almond  oil,  ^  lb. ; 
Spermaceti, 
White  wax, 
Alkanet  root,  each,  2  oz. ; 

To  this  may  be  added,  if  the  perfume  is  par- 
ticularly desired,  attar  of  roses,  i  drachm. 

Glycerin  is  a  very  popular  cosmetic  and  gen- 
erally useful,  but  it  must  be  remembered  that 
it  is  irritating  to  many  skins,  and  usually  it 


does  not  give  satisfaction  when  applied  to  the 
lips. 

Powders  and  paints  are  often  used  to  whiten 
the  sliin,  hide  facial  imperfections,  and  empha- 
size the  colour  of  the  cheeks.  To  render  the 
skin  white,  powders  of  lycopodium,  rice,  starch, 
corn  meal,  magnesium  carbonate,  precipitated 
chalk,  Venetian  chalk,  and  oxide  of  zinc,  tin, 
lead,  or  bismuth  have  been  used.  Magnesia, 
chalk,  and  the  vegetable  powders  are  not  in- 
jurious when  used  in  moderation,  but  the  same 
can  not  be  said  of  the  others.  Tin,  zinc,  and 
bismuth  act  injuriously  on  the  skin,  and  quite 
a  number  of  cases  of  lead  poisoning  have  been 
reported  as  the  result  of  the  use  of  lead  as  a 
cosmetic.  Rouges,  or  red  paints,  when  com- 
posed of  red  lead,  minium,  mercury,  cinnabar, 
or  vermilion,  are  injurious,  but  do  not  seem  to 
be  so  to  such  an  extent  when  made  of  alkanet 
root,  carmine,  or  cochineal.  Berlin  and  indigo 
blue,  mixed  with  talcum  venetum,  are  used  to 
paint  false  veins  on  the  face.  Eczema  and 
pityriasis  have  frequently  been  caused  by  the 
use  of  paints  upon  the  face,  and  their  use 
should  always  be  discouraged. 

Sulphur  is  very  useful  in  various  skin  affec- 
tions, and  is  found  in  most  proprietary  prepa- 
rations for  the  skin.  In  its  use  care  must  be 
taken  not  to  employ  a  metallic  preparation  at 
the  same  time,  because  a  chemical  combination 
takes  place  which  forms  a  black  precipitate  on 
the  skin  and  renders  it  unsightly. 

The  aromatic  vinegars,  such  as  the  "  vinaigre 
de  toilette,"  are  popular  as  rubefacients,  but 
are  not  good  for  the  complexion  if  used  exten- 
sively. They  are  occasionally  useful  to  remove 
discolourations,  such  as  black  and  blue  spots. 

Alcohol  diluted  with  three  or  four  times  as 
much  water  is  invigorating  to  the  skin  and  is 
mucli  preferable  plain  to  the  highly  scented 
preparations  widely  advertised  and  used  to  pre- 
serve the  complexion. 

Certain  of  the  resins  and  balsams  whiten 
the  skin,  prevent  sunburn,  stimulate  the  glands 
of  the  skni,  and  gradually  remove  freckles. 
"  Virgin  milk,"  when  a  mixture  of  tincture  of 
benzoin  and  rose  water,  is  excellent  for  these 
purposes,  but  unfortunately  it  is  frequently 
adulterated  with  vinegar  of  lead  and  is  then 
injurious.  Uau  de  princesse,  as  modified  by 
Hebra,  is  also  an  excellent  preparation. 

Ointments,  pastes,  and  lotions  for  removing 
freckles  usually  have  corrosive  sublimate  as  the 
base,  and  when  used  without  due  attention 
are  apt  to  injure  the  complexion.  The  well- 
known  aqtia  cosmetica  orientalis  is  a  good  ex- 
ample of  this  class,  and  is  made  of  35  parts  of 
corrosive  sublimate,  7,600  parts  of  distilled 
water,  the  whites  of  24  eggs,  the  juice  of  8 
lemons,  and  280  parts  of  white  sugar.  Aro- 
matic waters  may  be  added  for  perfume  if  de- 
sired. 

A  continuous,  scarcely  noticeable  desquama- 
tion of  the  skin  and  disappearance  of  freckles 
is  produced  by  the  following  lotion : 
B 
Emulsionof  bitter  almonds.  2fl.  oz.; 

Tincture  of  benzoin 2  fl.  drachms ; 

Corrosive  sublimate ^  a  grain. 
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The  following  method  is  sometimes  used  to 
remove  large  freckles,  but  is  much  more  se- 
vere. Tlie  skin  is  first  rubbed  with  spirits  of 
soap,  then  washed  and  dried  carefully.  A 
small  compress  dipped  in  a  1-per-cent.  solution 
of  corrosive  sublimate  is  laid  upon  the  freckle 
in  such  a  manner  that  it  has  no  folds  and  is  in 
perfect  contact  with  the  skin,  but  does  not  ex- 
tend beyond  the  pigmented  area.  For  four 
hours  this  is  kept  moist  with  the  solution,  but 
not  removed.  The  epidermis  is  thus  destroyed, 
sometimes  a  blister  is  raised,  and  when  the 
new  epidermis  is  formed  it  is  usually  free  from 
pigment. 

In  like  manner  less  pigment  is  found  in  the 
skin  after  its  removal  by  ijjeans  of  acetic,  hy- 
drochloric, or  nitric  acid,  or  the  caustic  alka- 
lies, or  their  carbonates. 

Repeated  applications  of  the  spirit  of  green 
soap  cause  the  skin  to  fall  in  scales  and  the 
pigmentation  to  diminish,  in  much  the  same 
way  as  after  the  use  of  aqua  cosmetica  orien- 
talis.  The  same  result  may  be  obtained  by 
painting  the  skin  with  tincture  of  iodine,  mak- 
ing frequent  applications  of  borax,  or  the  use 
of  some  such  formula  as  the  following: 

5  Zinc  sulphocarbolate 2  parts ; 

Glycerin 20    " 

Rose  water 30    " 

Cologne  water 5     " 

M. 

Alum  and  mixtures  of  alum  and  borax  are 
useful  to  remove  red  spots  due  to  enlarged 
capillaries,  such  as  redness  of  the  nose  from 
exposure  to  the  cold.  They  are  also  recom- 
mended to  correct  disagreeable  odours  of  the 
person,  but  for  the  latter  purpose  they  are  not 
so  good  as  preparations  of  chlorine.  These  are 
generally  in  the  form  of  chlorinated  lime  or 
soda,  and  are  very  efficient,  when  properly  di- 
luted with  water,  in  correcting  the  odours  from 
the  feet  and  axillae. 

Matthias  Lanckton  Foster. 

COSMOIiINE.— See  under  Vaseline. 

COTO  BAKK  is  obtained  from  botanically 
unknown  trees  native  to  South  America.  The 
name  has  been  carelessly  applied  to  several  va- 
rieties of  bark  which,  though  similar,  are  not 
identical.  Originally  the  bark  was  obtained 
from  Bolivia,  but  a  variety  of  coto  has  also 
been  obtained  from  Brazil.  The  bark  as 
usually  found  in  the  market  is  in  pieces  about 
a  foot  long,  two  or  three  inches  wide,  and 
from  I  to  J  of  an  inch  in  thickness.  Exter- 
nally it  is  of  a  brownish  colour,  but  when 
freshly  broken  there  are  seen  in  it  numerous 
yellow  spots.  Its  odour  is  aromatic,  especially 
when  it  is  bruised,  and  its  taste  aromatic, 
burning,  and  slightly  bitter.  A  bark  very 
similar  to  coto  and  sometimes  known  by  that 
name  is  more  properly  called  paracoto  hark. 
This  resembles  true  coto  bark  strongly,  both 
in  appearance  and  in  medicinal  effects.  It  is 
milder  in  every  way,  however,  its  taste  and 
odour  being  less  pronounced  and  its  therapeu- 
tic activity  weaker.  In  true  coto  bark  there 
are  a  volatile  alkaloid,  a  volatile  oil,  resins, 
and  tannin,  besides  the  crystallizable  body, 
cotoin,  CssHibOb.    This  occurs  in  large  glisten- 


ing crystals  of  a  pale-yellow  colour.  It  is 
slightly  soluble  in  cold  water,  more  soluble  in 
hot  water,  and  freely  soluble  in  alcohol.  In 
paracoto  there  occurs  a  similar  substance, 
paracotoin,  CigHiaOs,  the  colour  of  which  is, 
however,  paler,  and  its  solubility  in  boiling 
water  is  slight. 

Locally  applied,  coto  bark  is  irritating; 
redness  and  burning  follow  if  the  powder  is 
rubbed  upon  the  skin.  Given  internally,  the 
drug  has  a  local  action  only.  Upon  the 
stomach  it  acts,  in  all  but  the  smallest  of 
doses,  to  cause  irritation,  and  epigastric  pain, 
nausea,  and  vomiting  have  resulted  from  the 
ingestion  of  15  grains.  The  production  of  an 
increased  amount  of  saliva  is  attributed  to 
coto  bark,  but  it  seems  probable  that  this  is 
an  accompaniment  of  the  nausea  rather  than 
an  independent  effect  of  the  drug.  Its  intes- 
tinal action  is  its  most  important  one,  for  it 
produces  dilatation  of  the  intestinal  vessels, 
and  this  Albertoni  believes  causes  an  increase 
of  the  nutrition  and  activity  of  the  intestinal 
epithelium.  Its  value  in  diarrlima  is  thus 
explained,  for  of  astringency  the  remedy  has 
little,  and  in  health,  moreover,  it  does  not 
constipate.  An  antiseptic  influence  seems 
also  to  reside  in  coto  bark,  though  this  has 
been  denied  by  some.  It  seems  certain,  how- 
ever, that  from  its  use  there  results  a  diminu- 
tion of  the  amount  of  indican  excreted,  which 
would  appear  to  support  the  theory  of  its  anti- 
septic power.  Its  elimination  takes  place 
through  the  kidneys,  and  the  addition  of  ni- 
tric acid  to  the  urine  of  persons  who  aretaking 
coto  bark  is  followed  by  the  production  of  a 
deep-red  colour. 

Though  coto  bark  has  been  thought  effective 
against  excessive  sweating,  and  has  therefore 
been  used  for  hyperidrosis,  practically  its  soli- 
tary indication  is  in  diarrhoea.  In  diarrhoea 
it  is  a  drug  of  considerable  value,  especially  in 
the  atonic  and  chronic  forms.  Acuteness  is 
not  necessarily  a  contra-indication  to  its  use, 
but  demands  the  exercise  of  caution,  particu- 
larly when  the  possibility  of  intestinal  haemor- 
rhage is  present.  The  remedy  has  been  used 
with  success  in  catarrhal  diarrhoeas,  and  those 
of  typhoid  fever  and  malarial  disease,  but  its 
value  has  seemed  particularly  great  in  that  of 
tuberculosis.  Even  Asiatic  cholera  is  said  to 
have  been  successfully  treated  with  its  similar, 
paracotoin.  Professor  Balz  having  given  hypo- 
dermic injections  of  3  grains  in  that  disease. 
Locally,  cotoin  has  been  combined  with  3  or 
4  parts  of  starch  or  sugar,  and  the  mixture  ap- 
plied to  the  pharynx  as  an  irritant  for  the  re- 
lief of  atrophic  pharyngeal  catarrh. 

There  are  a  number  of  non-official  prepara- 
tions, of  which  the  fluid  extract  and  the  tinc- 
ture are  probably  the  best.  The  powdered 
bark  itself  may  be  given  in  doses  of  from  5  to 
10  grains,  but  the  irritant  effects  of  large  doses 
must  not  be  forgotten.  The  fluid  extract,  ex- 
tractum  coto  corticis  fluidum,  may  be  given  in 
doses  of  from  5  to  20  minims  four  or  five  times 
a  day.  The  tincture,  tinctura  coto  corticis,  is 
made  with  1  part  of  the  bark  to  10  parts  of  al- 
cohol. The  dose  is  from  5  to  15  minims,  which 
may  be  repeated  at  intervals  of  two  or  three 
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hours.  The  active  principle  cotoin  is  pre- 
ferred by  some.  The  dose  is  from  1  to  2 
grains.  Paraootoin  is  given  in  doses  slightly 
larger. — Henry  A.  G-riffin. 

COTOIN. — See  under  Goto  Bark. 

COTTON. — The  commercial  variety  of  cot- 
ton should  never  be  used  in  medicine  or  sur- 
gery when  there  is  any  possibility  of  its  com- 
ing in  contact  with  raw  or  mucous  surfaces, 
on  account  of  the  considerable  amount  of  dirt, 
fragments  of  the  bolls,  etc.,  which  it  contains : 
it  is  also  harsh  and  irritating,  is  of  an  un- 
pleasant odour,  is  only  slightly  absorbent,  and 
contains  a  varying  amount  of  fatty  matters. 
When,  however,  it  is  to  be  employed  to  main- 
tain the  warmth  of  a  part  or  to  pad  fracture 
boxes  (being  for  this  last  purpose  inferior  to 
hair  or  wool,  as  it  is  rather  inelastic,  and  easily 
matted  into  compact  masses),  its  relative 
cheapness  will  commend  it  in  many  cases. 
That  which  is  ordinarily  found  in  the  shops  is 
free  from  many  of  the  objections  mentioned, 
having  been  carded  and  cleaned,  and  is  en- 
tirely suitable  to  be  used  to  maintain  the 
warmth  of  fractured  limbs,  to  be  applied  to 
rheumatic  joints,  to  cover  poultices,  etc.  That 
which  comes  in  thick  sheets  is  the  best,  as  the 
ordinary  cotton  batting  is  thinner  and  more 
easily  disintegrated.  Canton  flannel,  a  heavy 
cotton  cloth  with  a  thick  pile  on  one  side,  may 
be  substituted  for  it  in  many  cases ;  it  may  be 
used  as  a  basis  for  plaster-of- Paris,  starch,  or 
sodium-silicate  splints,  and  to  line  any  form  of 
apparatus  where  there  is  danger  of  friction 
causing  abrasions. 

Absorbent  cotton,  or  purified  cotton,  gos- 
sypium  puriflcatmn  (U.  S.  Ph.),  gossypium 
(Br.  Ph.),  gossypium  depuratum  (Ger.  Ph.),  is 
ordinary  cotton  wool  deprived  of  its  fatty 
matters  by  treatment  with  alkaline  solutions. 
It  is  less  irritating  than  the  ordinary  untreated 
variety,  is  absorbent  of  fluids,  and  allows  of 
their  free  passage  through  it,  and  thus  may  be 
used  in  place  of  filter  paper  when  coarse  pre- 
cipitates are  to  be  separated,  but  not  when  the 
solutions  to  be  filtered  are  strongly  alkaline 
or  acid,  and  in  many  instances,  it  may  be 
employed  in  place  of  sponges  in  surgical  prac- 
tice and  for  the  application  of  liquid  remedies. 
Care  should  be  taken  to  prevent  its  direct  con- 
tact, in  the  dry  state,  with  easily  irritated  sur- 
faces, as  small  particles  and  threads  are  apt 
to  be  detached  and  be  the  source  of  con- 
siderable trouble.  In  surgery  it  is  very  largely 
used  as  a  dressing  for  burns,  scalds,  blis- 
ters, and  all  lesions  of  continuity,  whether  ac- 
cidental or  intentional,  but  its  contact  with 
denuded  surfaces  must  be  prevented  by  the 
interposition  of  a  piece  of  linen  smeared  with 
almost  any  unctuous  body.  As  a  covering  to 
parts  after  operations  it  serves  two  ends,  the 
one  being  the  maintenance  of  an  even  tem- 
perature, and  the  other,  and  most  important, 
the  exclusion  of  septic  organisms.  To  these 
purposes  it  is  admirably  adapted,  as  it  is  light 
and,  while  porous  enough  to  allow  of  the  pas- 
sage of  air  and  the  escape  of  moderate  amounts 
of  secretions,  is  yet  sufficiently  dense  to  filter 
out  any  fl.oating  disease  germs  which  may  be 


present  in  the  atmosphere.    This  latter  prop- 
erty is  strikingly  manifest  when  it  is  used  to 
exclude  the  air  from  previously  sterilized  pu- 
trescible  solutions  in  wide-mouthed  bottles  or 
Jars,  all   that  is  necessary  being  to  insert  a 
pledget  of  absorbent    cotton  loosely  in   the 
mouth  of  these  vessels.     In  this  manner  these 
solutions  can  be  preserved  for  indefinite  pe- 
riods.    The  important  element  in  the  use  of 
this  body  to  exclude  septic  micro-organisms 
after  operations  is  the  perfect  sealing  up  of  the 
wound  and  the  parts  in  its  immediate  vicinity, 
which  can  easily  be  accomplished  by  care  in 
adjusting  the  edges  of  the  pad  of  cotton  so 
that  the  entrance  of  air  at  those  points  will  be 
impossible.    If  it  is  carefully  applied,  it  is 
probable  the  simple  absorbent  cotton  is  as  ef- 
fective as  the  berated,  benzoated,  carbolized, 
iodoformized,   or  sublimated  varieties,  whose 
composition  is  sufficiently  indicated  by  their 
adjective  appellations.    In  making  these  medi- 
cated cottons,  whatever  agent  is  employed  is 
dissolved  in  ether,  alcohol,   glycerin,   or  the 
like,  and  the  cotton  is  thoroughly  impregnated 
with  the  solution  and  allowed  to  dry.    Iodized 
cotton  is  sometimes  used  in  tampons  in  treat- 
ing ulcerations  of  the  cervix  uteri,  but  it  con- 
tains such  a  small  amount  of  iodine  as  to  be 
of  little  more  value  than  tampons  of  plain  cot- 
ton.    In  tamponing  the  vagina  it  is  conven- 
ient to  attach  a  number  of  pledgets  of  cotton 
to  one  long  thread,  leaving  an  interval  of  a 
few  inches  between  them,  so  that  when  they 
are  to  be  withdrawn  the  whole  number  can 
easily  be  pulled  out  by  traction  upon  what- 
ever part  of  the  thread  is  taken  hold  of.    Tam- 
pons may  be  impregnated  with  any  drug  that 
it  is  proper  to  use.     Simple  cotton  tampons 
soaked  in  glycenn  diminish  local  congestion 
to  a  very  great  extent.     When  saturated  with 
a  mixture  of  glycerin  and  tincture  of  iron 
chloride  and  allowed  to  dry,  absorbent  cotton 
is  known  as  styptic  cotton.     It  may  be  used  to 
arrest  slight  superficial  hsemorrhage,  such  as 
that  from  leech  bites,  to  plug  the  posterior 
nares  in  obstinate  epistaxis,  etc.,  and  is  proba- 
bly the  least  objectionable  and  most  conven- 
ient   of  the   styptics,  although  open  to    the 
objection  of  obscuring  the  condition  of  affairs 
beneath  the   grumous  clot  formed.     Canton 
•flannel,  when  subjected  to  the  proper  treat- 
ment, becomes  absorbent  and  may  be  substi- 
tuted for  absorbent   cotton   with  advantage 
when    a    thick    protective    covering    is    not 
needed. 

Cotton-seed  oil,  the  oleum  gassy pii  seminis 
of  the  U.  S.  Ph.,  is  the  fixed  oil  expressed  from 
the  seeds  of  many  species  of  Gossypium.  It  is 
bland  and  possesses  slight  drying  properties. 
It  is  very  extensively  employed  in  the  arts  and 
as  an  article  of  food,  and  is  often  substituted 
in  pharmacy  for  olive  and  almond  oils,  because 
it  is  much  cheaper  and  in  most  instances 
equally  useful.  It  is  largely  used  to  adulterate 
olive  oil,  which  it  closely  "resembles  in  taste 
and  appearance,  and,  combined  with  the  fat 
of  pigs  or  with  stearin,  it  constitutes  the 
cheaper  lards  of  commerce  and  is  also  made 
up  into  a  number  of  substitutes  for  lard. 
These  latter,  when  made  of  suitable  materials, 
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are  much  to  be  preferred  to  the  cheaper  grades 
of  lard,  and  usually  possess  better  keeping 
properties.  The  oil  itself  is  a  very  desirable 
article  in  which  to  fry  foods,  but  on  account 
of  its  low  melting  point  is  not  so  useful  for 
shortening  purposes  as  lard. 

Cotton  root. — The  bark  of  the  roots  of  a 
number  of  species  of  Oossypium,  the  gossypii 
radicis  cortex  of  the  U.  S.  Ph.,  has  active  em- 
menagogue  and  oxytocic  properties  and  is 
held  by  many  to  be  as  efficient  as  ergot,  but  to 
be  most  active  the  roots  must  have  been  gath- 
ered when  the  plants  had  reached  their  full 
maturity.  A  decoction  is  made  by  boiling  4 
oz.  of  the  bark  in  a  quart  of  water  until  the 
bulk  is  reduced  to  a  pint.  Of  this  a  fl.  drachm 
may  be  given  in  the  same  manner  and  under 
the  same  conditions  as  the  fluid  extract  of 
ergot.  A  fluid  extract,  the  extractum  gossypii 
radicis  fluidum  of  the  U.  S.  Ph.,  may  also  be 
used  in  the  same  doses. — Russell  H.  jSTevins. 

COTJMABIN,  C9H0O2,  the  fragrant  prin- 
ciple of  Tonka  beans,  has  been  used  to  mask 
the  odour  of  iodoform,  in  the  proportion  of  1 
part  to  40. 

COTTNTER-IBBITANTS.— These    are 

agents  employed  to  irritate  one  part  of  the 
body  for  the  purpose  of  diminishing  morbid 
action  in  another.  The  method  by  which  this 
result  is  accomplished  has  been  the  subject  of 
much  controversy,  and  is  not  yet  thoroughly 
understood,  although  it  has  been  believed  by 
the  majority  of  physicians  since  the  beginning 
of  the  history  of  medicine  that  morbid  pro- 
cesses can  be  influenced  by  this  means.  Our 
inability  to  explain  this  action  logically  has 
induced  a  certain  amount  of  scepticism  re- 
garding its  existence  and  its  value  in  disease, 
but  experience  certainly  seems  to  teach  that 
its  existence  and  value  are  real. 

We  know  by  observation  and  by  the  results 
of  physiological  experiments  that  superficial 
irritation  produces  changes  in  the  nutrition 
and  secretion  of  distant  healthy  organs.  Thus, 
severe  burns  of  the  body,  particularly  of  the 
abdominal  walls,  are  apt  to  cause  ulceration 
of  the  duodenum,  and  burns  of  the  chest  cause 
reddening  and  inflammation  of  the  pleura  and 
sometimes  of  the  lungs.  Physiologists  have 
also  demonstrated  that  irritation  of  the  lum- 
bar region  induces  contraction  of  the  renal 
vessels,  and  that  prolonged  irritation  of  a  large 
surface  causes  aniemia  of  the  internal  organs. 
As  we  know  from  these  facts  that  the  nutri- 
tion and  secretion  of  a  healthy  organ  may  be 
influenced  by  a  distant  irritant,  we  are  justi- 
fied in  believing  that  morbid  processes  in  the 
same  organ  may  possibly  be  influenced  by  a 
superficial  irritant  applied  to  a  portion  of  the 
body  not  in  direct  contiguity  with  that  organ. 

The  popular  explanation  of  the  action  of 
these  remedies,  a  theory  approved  by  many 
noted  writers,  is  that  they  draw  away  the 
blood  from  the  affected  part.  It  is  in  accord- 
ance with  this  theory  that  Mr.  Purneaux 
Jordan,  in  The  Treatment  of  Surgical  Inflam- 
mation, page  16,  recommends  that  the  counter- 
irritant  be  placed  over  the  brachial  artery  in 
cases  of  pleurisy  or  inflammation  of  the  tho- 


racic wall,  over  the  femorals  in  abdominal  and 
pelvic  inflammations,  and  over  the  portion  of 
the  cervical  region  supplied  by  the  external 
carotids  in  intracranial  disease."  The  rule  for 
applying  counter-irritants  in  accordance  with 
this  theory  has  been  thus  formulated :  "  The 
counter-irritant  should  be  applied  over  a  vas- 
cular district  collateral  with  the  inflamed 
part."  The  scientific  application  of  counter- 
irritants  in  accordance  with  this  rule  would 
require,  since  any  tissue  or  organ  may  become 
inflamed,  an  intimate  knowledge  of  the  vascu- 
lar system,  a  knowledge  to  which  very  few  of 
us  can  pretend.  Not  only  does  clinical  expe- 
rience demonstrate  this  localization  for  their 
successful  application  to  be  unnecessary,  but 
the  theory  itself  is  open  to  serious  objection. 
When  the  diseased  organ  is  in  direct  contigu- 
ity with  the  irritated  area  the  dilatation  of.the 
small  blood-vessels  induced  by  the  irritant  may 
extend  to  the  morbid  portion,  and  so  directly 
determine  a  change  in  the  circulation  of  that 
part,  but  the  amount  of  blood  withdrawn  from 
the  general  circulation  by  the  dilatation  of  the 
vessels  in  the  immediate  neighbourhood  of  a 
small  area  of  superficial  irritation  is  so  little 
that  we  can  not  reasonably  believe  it  sufBcient 
to  deplete  a  distant  organ  appreciably.  The 
best  explanation  yet  suggested  regarding  these 
phenomena  is  that  irritation  of  the  peripheral 
nerves  induces  certain  molecular  changes  in 
the  nuclei  of  the  nerves,  and  that  these  changes 
are  transmitted  to  the  trophic  or  vaso-motor 
nerves  and  produce  trophic  or  vaso-motor 
changes  in  the  organs  supplied  by  them. 

The  purposes  for  which  counter-irritants  are 
employed  are  fourfold,  viz.,  to  affect  inflam- 
mations or  congestions,  to  promote  absorption 
of  inflammatory  products  after  true  inflamma- 
tion has  ceased,  to  relieve  pain,  and  as  general 
stimulants  in  cases  of  acute  depression  and 
narcotic  poisoning. 

The  part  to  which,  in  any  given  case,  it  is 
advisable  to  apply  a  counter-irritant  must  be 
determined  by  a  consideration  of  the  purpose 
for  which  it  is  employed  and  the  nature  of  the 
means  proposed  for  employment.  The  milder 
forms,  such  as  friction  and  heat,  may  be  used 
much  more  freely  and  in  closer  proximity  to 
inflamed  tissue  than  it  may  seem  advisable  to 
bring  a  blister  or  the  actual  cautery.  Attempts 
have  been  made  to  formulate  rules  for  the  ap- 
plication of  counter-irritants  in  accordance 
with  certain  theories.  Thus,  the  rule  given 
above  was  that  the  counter-irritant  should  be 
applied  over  a  vascular  district  collateral  with 
the  inflamed  part.  Dumontpallier,  quoted  by 
Dr.  I-I.  C.  Wood,  affirms  that  the  best  results 
are  obtained  by  applying  the  counter-irritant 
upon  the  opposite  side  of  the  body,  at  a  point 
exactly  symmetrical  with  the  seat  of  pain.  To 
reconcile  such  widely  different  rules  is  impos- 
sible, and  clinical  experience  does  not  demon- 
strate the  absolute  truth  of  either.  In  general 
terms,  the  proper  place  to  apply  a  counter- 
irritant,  as  determined  by  clinical  experience, 
may  be  thus  stated : 

To  lessen  congestion  or  inflammation,  it 
should  be  placed  at  a  distance  from  the  af- 
fected part. 
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To  promote  absorption,  it  should  be  placed 
directly  over  the  situation  of  the  inflammatory 
product. 

To  relieve  pain,  over  the  seat  of  pain,  or 
over  the  posterior  root  of  the  affected  nerve. 

As  a  general  stimulant,  on  any  portion  of 
the  body,  particularly  on  the  lower  extremi- 
ties. 

Thus,  in  encepTiaUHs  a  blister  may  be  placed 
on  the  nape  of  the  neck ;  to  promote  absorp- 
tion of  a, pleuritic  effusion,  small  blisters  may 
be  applied  over  the  area  of  dulness  on  the 
chest  wall ;  to  relieve  gastric  colic,  a  mustard 
plaster  or  a  hot-water  bag  may  be  laid  on  the 
epigastrium  ;  in  opium  poisoning,  flagellation 
may  be  employed  on  the  body  and  limbs.  But 
these  rules  can  not  be  insisted  upon  arbitrarily, 
and  there  may  be  numerous  exceptions  to 
them. 

Counter-irritants  may  be  divided  into  rube- 
facients, vesicants,  pustulants,  and  actual 
cauterants,  according  to  the  degree  of  their 
action. 

Rubefacients  are  employed  to  produce  a 
temporary  congestion  and  irritation  without 
provoking  any  decided  alteration  of  the  der- 
mal structure.  Care  must  be  used  in  their 
application  in  order  to  produce  this  result,  be- 
cause most  if  not  all  of  them  will  cause  disor- 
ganizing inflammation  if  kept  too  long  in 
contact  with  the  skin.  The  principal  members 
of  this  class  are  friction,  heat,  mustard,  capsi- 
cum, ammonia,  camphor,  mezereon,  arnica, 
alcohol,  chloroform,  ether,  iodine,  menthol, 
oil  of  oajuput,  oil  of  turpentine,  volatile  oils. 
Burgundy  pitch,  and  Canada  pitch.  As  a 
class,  they  are  employed  much  more  commonly 
and  in  a  far  wider  range  of  application  than 
any  other  class  of  counter-irritants.  In  cases 
of  severe  pain,  particularly  when  due  to  func- 
tional disturbances,  such  as  colic  or  lumbago, 
the  application  of  heat  and  mustard  or  other 
plasters  is  a  well-known  household  remedy. 
In  neuralgia,  sciatica,  and  pleurodynia  the  use 
of  heat,  iodine,  and  menthol  is  equally  well 
known.  Turpentine  stupes,  which  combine 
the  effect  of  the  hot  water  and  of  the  turpen- 
tine, are  useful  in  peritonitis,  but  in  most 
forms  of  acute  inflammation  when  counter- 
irritants  are  needed  the  stronger  forms  are  to 
be  preferred.  As  general  stimulants,  in  cases 
of  narcotic  poisoning  and  acute  depression, 
severe  friction,  heat,  and  mustard  are  usually 
employed.  For  this  purpose  rubefacients 
form  the  only  class  of  counter-irritants  ad- 
visable. 

Vesicants  produce  the  peculiar  inflamma- 
tion of  the  skin  characterized  by  blisters. 
They  are  employed  when  a  severer  and  more 
permanent  effect  than  that  produced  by  a  ru- 
befacient is  desired.    (See  Blisters). 

Pustiilants  affect  isolated  portions  of  the 
skin,  giving  rise  to  pustules.  The  principal 
ones  are  croton  oil,  tartar  emetic,  and  strong 
solutions  of  nitrate  of  silver.  The  local  inflam- 
mation produced  differs  in  kind  from  vesica- 
tion, it  is  very  painful,  and  the  pustules  are 
slow  to  heal.  The  counter-irritant  effect  is 
similar  to  that  of  vesicants,  but  greater.  Pus- 
tulants  are   only   occasionally   used,   mainly 


to  promote  absorption  of  inflammatory  pro- 
ducts. 

The  actual  cauterants  employed  at  the 
present  time  are  mainly  Paquelin's  thermo- 
cautery and  the  galvano-cautery.  The  moxa 
has  been  relegated,  together  with  the  suppu- 
rants,  the  seton,  and  the  issue,  to  the  limbo  of 
the  past.  With  the  actual  cautery  a  more 
powerful  effect  is  obtained  than  with  blisters, 
while  the  greater  pain  of  pustulants  is  avoided. 
For  this  purpose  it  is  not  necessary  to  sear  the 
tissues,  as  the  rapid  passage  of  the  white-hot 
metal  close  to  the  skin  often  proves  sufficient 
to  induce  the  desired  effect. 

Matthias  Lanckton  Foster. 

COUNTER-POISONS. — See  Antasonists 
and  Antidotes. 

COWHAGE.— See  Mucuna. 

CREAM. — See  under  Milk. 

CREASOTE. — See  Creosote. 

CREOLIN,  formerly  known  as  liquor  a/nti- 
septicus,  is  a  proprietary  preparation  supposed 
to  consist  of  carbolic  acid  and  certain  other 
coal-tar  products  dissolved  in  water  with  the 
aid  of  resin  soap.  It  is  a  blackish,  syrupy 
liquid  of  an  odour  somewhat  resembling  that 
of  carbolic  acid,  but  less  penetrating.  Added 
to  water,  it  forms  a  milky  emulsion  which  is 
used,  in  the  strength  of  about  a  fl.  drachm  of 
creolin  to  a  pint  of  water,  as  a  disinfectant. 
For  disinfecting  purposes  creolin  has  about 
the  same  value  as  carbolic  acid.  It  has  the 
advantage  of  not  affecting  the  hands  unpleas- 
antly, and  the  disadvantage  of  forming  gummy 
deposits  on  instruments,  etc.,  that  are  immersed 
in  the  emulsion. 

Creolin  has  been  used  with  some  success  in 
the  treatment  of  leprosy,  as  will  be  seen  by  the 
following  abstract  of  accounts  of  two  cases 
published  in  the  China  Medical  Missionary 
Journal  for  March,  1894 : 

The  first  patient,  a  young  man  seventeen 
years  of  age,  had  his  arms,  legs,  and  face  cov- 
ered with  large,  prominent  leprous  nodes,  some 
of  which  had  ulcerated.  The  skin  over  and 
around  the  nodes  was  anEesthetic,  and  beneath 
the  skin  innumerable  smaller  nodes  could  be 
felt.  He  was  put  under  the  influence  of  ether, 
and  about  fifty  of  the  larger  nodes  were  re- 
moved by  making  an  incision  in  the  skin  and 
scraping  with  a  Volkmann's  spoon.  The  ulcers 
also  were  scraped  and  all  the  wounds  were 
dressed  with  lint  saturated  with  a  mixture  of 
creolin  and  glycerin.  They  healed  rapidly, 
and  afterward  the  whole  skin,  wherever  nodes 
could  be  felt,  was  rubbed  every  day  with  the 
same  mixture.  This  treatment  was  continued 
for  nearly  three  months,  and  the  patient  was 
dismissed  with  no  trace  of  the  disease,  except 
scars  and  a  few  anaesthetic  patches  on  his  arms 
and  legs.  The  second  patient,  a  man  twenty- 
eight  years  old,  noticed  that  his  eyebrows  had 
begun  to  fall  off,  and  applied  for  admission 
into  the  hospital.  He  showed  the  character- 
istic appearance  of  leprosy ;  the  upper  lip  was 
very  thick,  the  outer  half'of  each  eyebrow  was 
gone,  the  margins  of  the  eyelids  were  thick 
and  hairless,  there  was  slight  ptosis,  and  there 
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was  constant  lacrymation.  Lepra  bacilli  were 
found  in  fluid  taken  from  his  face.  The  fin- 
gers were  numb  but  not  distorted.  The  mix- 
ture of  ereolin  and  glycerin  was  rubbed  into 
the  affected  parts  every  day  for  about  two 
months,  and  electricity  was  applied  to  the  eye- 
lids and  to  the  hands.  The  improvement  in 
this  case,  the  author  says,  was  slow,  but  satis- 
factory. The  eyebrows  began  to  grow,  lacry- 
mation ceased,  and  the  lip  was  reduced  to  its 
normal  size.  The  ptosis  continued,  and  the 
eyelids  were  not  very  much  improved  in  ap- 
pearance, owing  to  the  difficulty  of  applying 
the  ereolin  to  them,  but  the  fingers  regained 
their  sense  of  feeling,  and  altogether  the  pa- 
tient was  much  improved.  The  author  saw 
him  about  a  month  after  he  had  left  the  hos- 
pital, and  up  to  that  time  there  had  been  no 
return  of  the  disease.  The  writer  thinks  that 
if  leprosy  is  treated  in  its  early  stages  it  can  at 
least  be  checked,  but  whether  it  can  be  eradi- 
cated remains  to  be  proved. 

The  internal  administration  of  ereolin  has 
been  recommended  in  infantile  diarrhcxa  in 
doses  of  from  -jij  to  -J-  of  a  drop  every  hour. 
Schwing's  formula  is : 

5     Creolin 3  or  3  drops ; 

Cinnamon  water 3  fl.  oz. ; 

Syrup 1  fl.  oz. 

M.     Dose,  a  teaspoonful  every  hour. 

The  ordinary  dose  for  adults  is  from  1  to  5 
drops  three  times  a  day.  In  much  larger 
amounts  it  is  reported  to  have  been  used  with 
success  in  Asiatic  cholera,  about  IJ  fl.  drachm 
being  given  in  divided  doses  during  the  first 
few  hours  of  the  illness.  When  large  doses  are 
used  it  is  best  to  give  creolin  in  capsules  or  in 
granules  made  of  an  intimate  mixture  of  the 
drug  with  kaolin. 

Creolin  is  said  to  have  been  found  service- 
able in  the  treatment  of  scrofula  and  chlo- 
rosis. 

CBEOSOTAL.— See  under  Creosote. 

CREOSOTE,  creosotum  (U.  S.  Ph.),  crea- 
sotum  (Br.  Ph.),  Jcreosotum  (Ger.  Ph.),  is  a 
highly  complex  substance  consisting  of  a  mix- 
ture of  phenols,  chiefly  guaiacol  and  creosol. 
It  is  obtained  by  the  distillation  of  wood  tar, 
and  the  U.  S.  Ph.,  as  well  as  authorities  in 
general,  express  a  preference  for  the  tar  de- 
rived from  the  beech,  Fagus  silvatica.  Un- 
fortunately, manufacturers  are  not  generally 
actuated  by  the  same  motives,  for  a  large  part 
of  the  creosote  in  the  market  is  obtained,  not 
from  wood-tar  but  from  coal-tar,  and  is  prac- 
tically if  not  actually  crude  carbolic  acid. 
That  the  adulteration  of  creosote  or  the  sub- 
stitution of  carbolic  acid  for  it  is  so  easy  is 
due  to  the  fact  that  there  is  a  striking  similar- 
ity between  them,  not  only  in  physical  charac- 
teristics but  also  in  physiological  effects,  and 
for  the  latter  reason  the  substitution  is  less 
injurious  than  it  otherwise  would  be.  Some 
differences,  however,  there  are,  and  carbolic 
acid  is  more  potent  and  more  actively  toxic  than 
•  creosote.  It  is  therefore  important  that  there 
be  tests  whereby  the  two  drugs  may  be  distin- 
guished, and  the  following  will  be  sufficient 
for  the  purpose :  Creosote  is  possessed  of  a  de- 


cidedly smoky  odour,  and  carbolic  acid  is  not. 
Carbolic  acid  coagulates  collodion,  and  creo- 
sote does  not.  If  a  bit  of  pine  wood  is  dipped 
into  carbolic  acid  and  then  into  hydrochloric 
acid  it  acquires  in  the  course  of  half  an  hour 
a  pronounced  blue  colour.  In  the  case  of  creo- 
sote no  such  colour  is  seen.  If  to  10  c.  c.  of  a 
1-per-cent.  aqueous  solution  of  carbolic  acid 
there  is  added  one  drop  of  the  ferric-chloride 
test  solution  of  the  U.  S.  Ph.,  the  solution  as- 
sumes a  permanent  violet-blue  colour,  while  the 
same  test  in  the  case  of  a  saturated  aqueous 
solution  of  creosote  will  result  in  the  liquid's 
assuming  a  violet-blue  colour,  which,  however, 
soon  becomes  greenish  and  then  brown,  usually 
with  the  production  of  a  brownish  precipitate. 
In  appearance  creosote  is  a  highly  refractive, 
oily  liquid,  and  when  fresh  is  colourless,  pink- 
ish, or  yellowish.  Its  colour  deepens  on  ex- 
posure to  light,  however,  and  as  obtained  in 
the  market  it  is  usually  of  a  reddish-amber 
tint.  It  has  a  pronounced  smoky  odour  and  a 
burning  taste.  It  is  soluble  in  about  150  parts 
of  water  at  59°  F.,  but  the  solution  formed  is 
not  perfectly  clear.  In  120  parts  of  hot  water 
it  forms  a  clear  solution,  but  this  on  cooling 
becomes  turbid  from  the  separation  of  minute 
oil  drops.  In  absolute  alcohol,  and  in  the 
fixed  and  volatile  oils,  it  is  soluble  in  all  pro- 
portions. 

The  physiological  action  of  creosote  is  prac- 
tically the  same  as  that  of  cai;bolic  acid,  though 
usually  somewhat  weaker,  and  poisoning  from 
its  use  is  relatively  infrequent.  Poisoning  has 
occurred  in  a  number  of  cases,  however,  but 
generally  only  from  doses  which  were  very 
large.  The  symptoms  observed  in  such  cases 
are  dizziness,  headache,  dimness  of  vision,  con- 
tracted pupils,  depressed  heart  action,  nausea 
and  gastric  disturbances,  a  tendency  to  stupor, 
convulsions,  and  coma.  Trismus  and  cyanosis 
have  also  been  observed.  The  amount  of  creo- 
sote necessary  to  produce  toxic  symptoms  will 
vary  much  with  the  tolerance  o£  the  individ- 
ual and  greatly,  too,  with  the  rapidity  with 
which  the  doses  are  increased ;  for,  though  a 
sudden  onset  of  the  symptoms  of  poisoning  is 
possible  from  a  single  and  relatively  small  dose 
given  to  one  unaccustomed  to  the  drug,  it  is 
more  common  for  poisoning  to  be  of  the  grad- 
ual or  chronic  variety  and  to  result  from  the 
attempt  to  saturate  the  patient  with  creosote  by 
doses  gradually  increased.  Thus  administered, 
the  amount  of  creosote  borne  without  ill  effect 
has  reached  a  daily  total  of  several  drachms.  If 
the  symptoms  of  creosote  poisoning  are  of  the 
acute  variety  and  follow  the  ingestion  of  a, 
large  amount,  the  treatment  will  consist  in 
evacuation  of  the  stomach  and  the  free  admin- 
istration of  stimulants.  If  they  are  gradually 
developed,  however — and  in  such  cases  there 
may  occur  a  warning  in  the  smoky  discolora- 
tion of  the  urine  like  that  seen  from  the  inges- 
tion of  carbolic  acid — the  withdrawal  of  the 
remedy  will  usually  be  sufiicient,  though  the 
administration  of  a  soluble  sulphate  may  be 
advisable  and  will  prove  antidotal,  as  in  the 
case  of  carbolic  acid. 

The  therapeutic  value  of  creosote  depends, 
as  is  the  case  with  carbolic  acid,  entirely  upon 
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a  local  action,  for,  though  it  is  freely  absorbed, 
no  systemic  action  can  be  attributed  to  it,  and 
whether  its  action  is  cutaneous  following  its 
application  to  the  skin,  gastric  or  intestinal 
from  its  ingestion,  or  pulmonary  from  its  par- 
tial elimination  by  the  lungs,  it  is  in  no  sense 
a  constitutional  remedy,  but  essentially  local  in 
action.  Externally  applied,  creosote  acts  as 
a  nerve  paralyzer,  an  anticnesmatic,  an  anti- 
septic, a  caustic,  a  haemostatic,  a  deodorant,  an 
analgetic,  and  a  stimulant.  Applied  to  the 
normal  skin,  creosote  acts  mildly  as  a  caustic,  a 
white  discoloration  being  produced.  This  action 
is  taken  advantage  of  occasionally  in  the  cure  of 
warts,  the  creosote  being  applied  at  frequent 
intervals.  For  this  purpose  creosote  is  certain- 
ly inferior  to  monochloracetic  acid,  and  has  the 
disadvantage  of  an  exceedingly  disagreeable 
smell.  NcEvi  are  treated  in  the  same  way, 
though  the  drug  is  usually  more  or  less  di- 
luted. The  results  obtained  in  these  cases  are 
said  to  be  excellent,  excoriation  and  ulceration 
being  produced  and  finally  firm  cicatrization. 
In  skin  diseases  creosote  is  generally  more  use- 
ful if  they  are  of  the  scaly  variety.  V'o^  psori- 
asis Tilbury  Fox  used  an  ointment  of  6  drops 
of  creosote,  6  grains  of  red  oxide  of  mercury, 
and  1  oz.  of  lard.  Creosote  is  useful  also  to  re- 
lieve itching,  indeed  probably  more  so  than 
carbolic  acid.  To  relieve  the  itching  of  chronic 
eczema  an  ointment  containing  10  grains  of 
creosote  to  1  oz.  is  recommended.  As  an  anal- 
getic, creosote  is  much  used  for  the  relief  of 
toothache,  being  introduced  into  the  cavity  of 
a  carious  tooth  upon  a  small  pledget  of  cotton. 
It  is  furthermore  often  used  in  dentistry  for  its 
antiseptic  properties  as  well  as  in  compositions 
designed  to  destroy  dental  nerves.  Creosote, 
though  powerless  against  the  more  active 
forms  of  haiinorrhage,  is  valuable  in  capillary 
bleeding  and  oozing.  Thus  it  may  be  applied 
for  the  oozing  which  follows  timygdalotomy 
and  similar  operations,  and  creosote  water  has 
been  applied  to  check  uterine  hcemorrhage 
and  the  bleeding  from  leech  bites.  As  stimu- 
lants, antiseptics,  and  escharotics,  applications 
of  creosote  are  often  made  which  range  in 
strength,  according  to  the  severity  of  the  ease 
and  the  sensitiveness  of  the  part,  from  1  drop 
to  1  oz.  of  water,  up  to  the  pure  drug.  Thus 
are  treated  a  large  number  of  morbid  condi- 
tions, among  them  indolent  and  sloughing  ul- 
cers, fistulcB,  gangrenous  surfaces,  leucorrhcea, 
puerperal  metritis,  fcetid  otorrhcea,  diphtheria, 
burns  with  excessive  suppuration  and  redun- 
dant granulations,  and  chilblains,  and  to  wash 
out  the  pleura  in  cases  of  empyema.  In 
erysipelas  creosote  may  be  advantageously 
applied  mixed  with  4  parts  of  lard,  and  a  1- 
per-cent.  aqueous  solution  is  recommended  for 
use  as  a  mouth  wash  in  cases  of  salivation. 
Solutions  of  the  same  strength  containing  bo- 
ric acid  have  been  recommended  as  injections 
in  the  treatment  of  gonorrhoea.  Ulcers  of  the 
larynx,  whether  tubercular  or  not,  may  be 
treated  by  the  application  of  creosote,  and  a 
solution  containing  1  or  2  drops  of  creosote  to 
1  oz.  of  water  is  useful  as  a  stimulating  and 
disinfecting  gargle.  For  many  of  these  pur- 
poses the  official  aqua  creosoti  may  be  used. 


corresponding  in  strength  as  it  does  to  weak 
solutions  of  carbolic  acid,  especially  for  wash- 
ing suppurating  surfaces  and  for  the  relief  of 
itching.  Practically,  therefore,  the  external 
applications  of  creosote  are  the  same  as  those 
of  carbolic  acid. 

The  local  application  of  creosote  includes  its 
inhalation,  which  is  practised  for  a  variety  of 
respiratory  diseases,  notably  chronic  and  tuber- 
cular laryngitis,  chronic  bronchitis,  bronchiec- 
tasis, pulmonary  tuberculosis,  and  abscess  and 
gangrene  of  the  lung.  In  these  oases  it  is  often 
efiicient,  acting  to  stimulate  a  healthier  action 
of  the  affected  tissues  to  render  cough  and 
expectoration  looser  and  easier,  sometimes  to 
cause  its  diminution,  and  generally  serving 
to  correct  foetor  and  the  odours  of  decompo- 
sition. In  cases  marked  by  a  tendency  to 
hsemorrhage,  however,  and  where  there  is  oc- 
casional blood  staining  of  the  expectoration, 
creosote  is  not  to  be  inhaled,  for  it  tends  to 
cause  bronchial  hypertemia,  and  may  thus  be 
the  cause  of  harm.  For  the  inhalation  of  cre- 
osote several  methods  are  advised.  It  may  be 
inhaled  from  boiling  water,  as  is  done  in  the 
case  of  the  vapor  creasoti  of  the  Br.  Ph. ;  it 
may  be  inhaled  from  a  sponge  or  piece  of  ab- 
sorbent cotton,  and  thus  used  seems  especially 
satisfactory  if  combined  with  equal  parts  of 
chloroform  and  of  alcohol;  or  it  may  be  in- 
haled in  a  fine  spray,  for  which  a  mixture  of  1 
to  3  minims  of  creosote,  4  grains  of  menthol, 
and  1  oz.  of  alboline*  is  recommended,  to  be 
used  several  times  a  day. 

The  action  of  creosote  as  a  paralyzer  of 
nerves  and  as  an  antiseptic  is  advantageously 
exerted  upon  the  stomach  and  intestines,  and 
the  drug  is  frequently  given  to  check  vomiting 
and  to  correct  morbid  intestinal  conditions. 
It  is  of  particular  value  in  disturbance  of  the 
stomach  from  gastric  fermentation.  The  dose 
for  this  purpose  is  from  -J  to  1  drop,  taken  after 
eating.  Its  sedative  action  may  make  it  effi- 
cient in  the  vomiting  of  hysteria  and  in  the 
ve&e^  vomitings  of  pregnancy  and  seasickness. 
In  intestinal  fermentation  and  intestinal  dys- 
pepsia it  is  also  a  valuable  remedy,  and  may 
be  given  in  keratin-coated  pills  in  order  that 
gastric  absorption  shall  not  take  place,  the 
keratin  yielding,  however,  to  the  alkaline  con- 
tents of  the  intestine  and  liberating  the  entire 
dose  of  the  creosote  at  the  diseased  locality. 
Its  combination  with  an  alkali,  too,  is  highly 
to  be  recommended  for  conditions  of  fermen- 
tation, whether  gastric  or  intestinal.  Creosote 
is  often  used  in  cholera  morbus,  cholera  infan- 
tum, lienteric  diarrhoea,  and  even  typhoid  fever 
and  dysentery,  but  it  is  to  be  doubted  whether 
the  two  latter  conditions  are  in  any  way  af- 
fected by  it,  and  of  the  others  it  suffices  to  say 
that  the  remedy  is  far  more  efficient  in  diges- 
tive disturbances  which  are  unattended  by 
acute  inflammation.  Creosote  has  also  been 
used  with  supposed  success  in  diabetes. 

It  is  m pulmonary  tuberculosis  that  creosote 
is  chiefly  employed,  and  its  effectiveness  in  this 

*  Alboline,  albolene,  petrolatum  liquidum,  liquid 
vaseline,  is  an  oily  liquid  obtained  by  the  distillation 
of  Rome  varieties  of  petroleum.  It  is  much  used  by 
laryngologists  as  a  basis  for  medicinal  sprays. 


315 


CREOSOTE 


disease  was  formerly  thought  to  depend  upon 
a  germicide  power  it  possessed  over  the  tuber- 
cle bacilli.    To  produce  this  effect  it  was  given 
by  inhalation,  that  it  might  encounter  the  ba- 
cilli directly,  and  was   otherwise  introduced 
into  the  body  with  the  idea  that  in  its  partial 
elimination  by  the  lungs  it  might  have  a  sim- 
ilar action,  while  for  a  supposed  greater  effect 
its  amount  was   increased  practically  to  the 
extreme  point  of  toleration.      This   belief  is 
ptill  retained  by  many,  but  the  result  of  the 
vast  amount  of  experimentation,  observation, 
and  discussion  which  has  been  expended  upon 
the  subject  has  been  to  convince  the  majority 
of  writers  that  creosote  has  no  specific  influ- 
ence whatever  upon  tuberculosis,   and   that, 
while  it  is  beyond  doubt  beneficial  in  a  large 
number  of  cases,  its  favourable  effects  are  due 
only  to  its  action  as  an  expectorant  and  as  a 
stomachic,  the  latter  action  being  particularly 
important  because  of  the  gastric  disturbance 
and    fermentation    so    often    present  in  the 
phthisical.     Moreover,  it  is  now  believed  that 
there  results  as  much  benefit  from  the  admin- 
istration of  small  doses  (4  or  5  minims  three 
or  four  times  a  day)  as  was  formerly  supposed 
to  follow  the  daily  administration  of  several 
drachms.    In  fact,  these  large  doses  are  be- 
lieved to  defeat  their  own  end^  for  they  are  not 
infrequently  the  cause  of  severe  gastric  dis- 
turbance, which  means  everything  in  a  disease 
like  tuberculosis,  where  the  outcome  is  depend- 
ent largely  upon  the  preservation  of  nutrition. 
The  administration  of  creosote  is  highly  to  be 
recommended  in  pulmonary  tuberculosis,  but 
it  should  be  given  in  the  moderate  doses  al- 
ready named.     Its  use  must  be  continued  for 
long  periods  of  time,  however,  and  if  at  any 
time  there  occurs  digestive  disturbance   the 
administration  of  the  remedy  is  to  be  stopped 
at  once.     So  far  as  giving  it  by  hypodermic  in- 
jection is  concerned,  it  is  a  perfectly  rational 
procedure  and  may  be  done  without  harm,  but  it 
possesses  no  advantage  over  administering  the 
drug  by  the  mouth,  and  it  can  not  be  continued 
for  a  long  period  of  time.     The  same  may  be 
said  of  creosote  given  in  enemata ;  and  so  if 
creosote  is  not  well  borne  by  the  stomach  it  is 
not  worth  while  to  give  it  at  all.    Not  only  are 
many  persons  with  pulmonary  tuberculosis  not 
benefited  by  creosote,  but  some  are  even  injured. 
Of  those  to  whom  it  is  unwise  to  give  it  are  per- 
sons with  a  tendency  to  pulmonary  haemorrhage, 
for,  as  has  already  been  said,  creosote  produces 
bronchial  hypersemia.    In  cases  marked  by  a 
considerable  amount  of  fever,  too,  the  patients 
are  benefited  little  or  not  at  all,  and  the  cases 
most  wisely  treated  by  the  remedy  are  those 
in  which  the  disease  is  yet  slight,  in  which 
fever  and  emaciation  are  absent,  in  which  the 
progress  is  slow,  and  in  which  digestion  is  well 
preserved.     In  renal  degeneration  most  author- 
ities find  a  contra-indication  to  the  use  of  the 
drug,  for  it  is  eliminated  mainly  by  the  kid- 
neys (probably  as  guaiacol  sulphate  and  creo- 
solsulphate  of  potassium)  and  in  its  passage 
'through  them  is  capable  of  causing  irritation. 
[Dr.  John  R.  Conway,  of  New  York  (N.  Y. 
Med.  Jour.,  June  1, 1895),  upholds  the  doctrine 
of  the  specific  curative  action  of  creosote  in 


tuberculosis,  when  used  in  large  doses.  He 
has  used  it  in  nearly  four  hundred  oases,  in- 
cluding not  only  the  pulmonary  form,  but 
tubercular  disease  of  the  peritonaeum,  the  joints, 
the  bones,  the  glands,  and  the  larynx.  He 
lays  great  stress  on  the  method  of  administra- 
tion and  on  the  quality  of  the  creosote.  He 
prescribes  capsules  containing  2  or  4  minims 
of  creosote  mixed  with  cod-liver  oil.  The  dose, 
he  says,  should  always  be  given  immediately 
after  eating  and  never  on  an  empty  stomach. 
He  has  always  found  that  after  several  days 
complete  tolerance  is  established,  and  within 
four  or  five  days  the  dose  can  be  gradually  in- 
creased, until  finally  the  stomach  improves  in 
every  way,  and  all  irritation  with  the  accom- 
panying indigestion  has  been  relieved.  In 
regard  to  the  method  of  increasing  the  dose, 
Dr.  Conway  says  the  following  rule  will  be 
found  to  work  well :  begin  with  2-minim  doses 
three  times  a  day ;  in  acute  cases  increase  the 
dose  by  2  minims  every  fourth  day  until  13 
minims  are  given  at  one  time,  then  observe  the 
results  of  the  largest  dose  for  several  weeks, 
and,  if  the  improvement  is  not  satisfactory, 
carefully  add  2  minims  more  every  eight  or 
nine  days  until  a  20-minim  dose  has  been 
reached ;  then  persist  with  this  quantity  until 
the  symptoms  warrant  a  diminution  of  the 
amount.  He  has  frequently  used  the  highest 
dose  for  four  and  five  months  at  a  time  before 
decreasing  it,  with  the  most  satisfactory  re- 
sults. The  chronic  cases  do  not,  as  a  rule, 
require  so  large  a  dose,  or  to  have  it  so  rapidly 
increased.  In  his  average  chronic  cases  the 
patients  use  12  minims  three  times  a  day,  be- 
ginning with  2  minims,  increasing  by  2  minims 
every  six  days  to  8  minims,  then  every  second 
week  to  12  minims,  according  to  the  effect. 
During  the  first  week  or  ten  days,  he  remarks, 
there  are  troublesome  eructations  of  gas  fla- 
voured with  creosote,  but  he  has  not  seen  a 
single  instance  where  this  did  not  entirely  sub- 
side after  the  creosote  had  corrected  the  fer- 
mentation caused  by  old  indigestion.] 

Creosote  may  be  administered  in  a  number 
of  ways.  It  may  be  given  in  milk  ;  it  may  be 
given  in  pill,  in  mixture,  or  in  solution ;  it  is 
frequently  given  in  alcoholic  liquor;  it  may  be 
given  in  the  keratin-coated  pill  described ;  it 
may  be  given  in  a  capsule  with  cod-liver  oil  or 
in  cod-liver-oil  emulsion.  The  dose  to  begin 
with  is  from  1  to  3  minims,  and  this  may  gradu- 
ally be  increased  to  doses  even  of  a  drachm, 
though,  as  has  been  said,  no  advantage  seems 
to  result  from  this  heroic  dosing.  If  digestive 
disturbance  occurs  or  if  signs  of  poisoning  ap- 
pear, the  use  of  the  remedy  is  to  be  stopped  at 
once.  For  hypodermic  use  creosote  may  be 
mixed  with  an  equal  quantity  of  oil  of  sweet 
almonds,  and  10  minims  of  this  may  be  in- 
jected deep  in  the  tissues  of  the  back,  though 
some  prefer  a  solution  less  concentrated,  Perom 
using  a  10-per-cent.  solution  in  oil  of  sweet 
almonds  and  injecting  80  minims  twice  a  day. 
Intratracheal  injections  of  a  5-per-cent.  solu- 
tion in  recently  boiled  olive  oil  have  also  been 
used,  the  impression  being  that  the  drug  so  in- 
troduced would  reach  and  act  upon  the  dis- 
eased lungs  more  perfectly.    Of  this  there  is 


CREOSOTE 


316 


no  proof,  and  ttie  dangers  of  the  practice  are 
self-evident. 

[Dr.  Walter  P.  Chappell,  of  New  York  (iV.  Y. 
Med.  Jour.,  March  30,  1895),  regards  creosote 
as  quite  as  efficient  in  laryngeal  tuberculosis 
as  it  is  in  the  pulmonary  form  of  tubercular 
disease,  but  thinks  it  should  be  used  both  in- 
ternally and  topically.  He  prefers  an  oily 
solution,  especially  the  following : 

Beeohwood  creosote,  )  ^^^^_  3  ^  drachms; 
Oil  of  wmtergreen,    ) 

Hydrocarbon  oil 1  fl.  drachm  ; 

Castor  oil 3  fl.  drachms. 

The  oil  of  wintergreen  and  castor  oil,  he 
says,  should  first  be  mixed  together,  then  the 
hydrocarbon  oil  added,  and  lastly  the  creosote. 
Sterilizing  the  solution  by  dry  heat  gives  it 
a  much  clearer  appearance.  This  oily  solution 
of  creosote  is  clear,  very  fluid  and  non-irri- 
tating, of  pleasant  odour  and  taste,  and  may 
be  used  as  a  spray,  or  applied  by  the  laryngeal 
applicator  or  as  a  submucous  injection.  Topi- 
cal application  alone  may  be  relied  on  for  the 
successful  relief  of  the  symptoms  of  primary 
tubercular  deposits  with  infiltration  and  hyper- 
trophy of  the  mucous  membrane,  provided  the 


tion,  and  also  some  of  it  allowed  to  drop  into 
the  trachea  through  the  opening  of  a  gum- 
elastic  tip  which  is  drawn  over  the  cannula  of 
Dr.  Chappell's  automatic  syringe.  This  keeps 
the  laryngeal  surfaces  bathed  in  creosote  for  a 
considerable  period,  and  the  patient  should,  if 
possible,  be  kept  perfectly  quiet  and  not  al- 
lowed to  talk  or  swallow  for  half  an  hour  after- 
ward. The  stronger  solution  of  creosote  may 
be  used  every  third  or  fourth  day  and  the 
weaker  ones  every  day  or  so,  depending  en- 
tirely on  the  amount  of  stimulation  it  produces. 
He  has  seen  the  laryngeal  membrane  become 
very  red  and  considerably  swollen  from  too 
frequent  applications.  In  the  ulcerative  stages 
of  laryngeal  tuberculosis,  sprays  of  a  drachm 
of  creosote  to  the  ounce  may  be  used  daily 
with  advantage ;  but  if  there  is  no  ulcerative 
process  a  personal  experience  of  each  case  must 
decide  the  frequency  of  the  applications.  A 
slight  burning  sensation  follows  the  application 
of  creosote  solutions,  but  it  only  lasts  a  few 
minutes.  The  disagreeable  taste  is  pretty 
effectually  covered  by  the  wintergreen  oil. 

In  tubercular  laryngitis  with  ulcerations, 
says  Dr.  Chappell,  both  topical  applications 
and  submucous  injections  should  be  employed. 


Chappell's  automatic  laryngeal  syringe. 


a,  Laryngeal  Deedle  for  submucous  injection.    6,  Laryngeal  cannula,  with  gum-elastic  tip  and  cover,  for 

injections  into  the  larynx  and  trachea. 


temperature  is  not  high  and  the  general  con- 
dition is  good.  If,  on  the  other  hand,  the 
evening  temperature  is  high  and  the  case 
seemingly  progressing  to  active  ulceration,  a 
few  submucous  injections  should  be  used  as 
adjuncts  to  local  treatment.  The  cough,  laryn- 
geal soreness,  and  moderate  dysphagia  of 
primary  cases  are  quickly  relieved  by  sprays 
of  creosote,  but  resolution  of  their  infiltrations 
and  hypertrophies  is  not  so  rapid.  In  several 
of  Dr.  Chappell's  patients  the  laryngeal  dis- 
tress was  relieved  after  a  few  applications,  but 
the  infiltration  continued  for  months. 

The  interior  of  the  larynx  should  be  thor- 
oughly cleansed  before  any  treatment  is  under- 
taken. Applications  may  be  made  by  means 
of  down  sprays,  of  the  laryngeal  syringe,  or  by 
absorbent  cotton  on  an  applicator.  The  latter 
occasionally  produces  an  undesirable  amount 
of  coughing.  An  8-  or  a  10-per-cent.  solution 
of  cocaine  saccharinate  is  carefully  applied  to 
the  larynx,  this  preparation  being  preferable, 
in  Dr.  Chappell's  opinion,  to  the  hydrochloride, 
as  it  does  not  produce  so  much  gagging.  After 
the  cocaine  has  had  time  to  produce  moderate 
anaesthesia,  a  spray  of  creosote  (2  drachms  to 
the  ounce)  is  used.  After  the  spray  the  pyri- 
form  sinuses  may  be  filled  with  creosote  solu- 


They  hasten  the  separation  of  sloughing  tissue, 
stimulate  healthy  granulation,  and  at  the  same 
time  arrest  progressive  ulceration.  The  injec- 
tion should  be  as  superficial  as  possible,  as  the 
primary  tubercular  deposit  is  immediately  be- 
neath the  epithelial  layer.  Weak  solutions  of 
cocaine  may  be  sufficient  in  some  cases,  but 
complete  antesthesia  is  usually  necessary,  and 
he  has  found  30-per-cent.  solutions  to  be  the 
most  satisfactory.  They  should  be  adminis- 
tered on  an  applicator,  although  it  might  be 
safe  to  employ  the  spray  if  the  physician  was 
well  acquainted  with  his  patient. 

In  making  the  submucous  injection  a  long 
needle  with  a  laryngeal  curve  may  be  used 
with  any  hypodermic  syringe ;  but  there  are 
some  drawbacks  to  this,  as  the  movement  of 
the  hand  in  pushing  down  the  piston  is  apt  to 
make  the  patient  gag,  and  conceals  from  view 
the  point  we  wish  to  inject.  To  obviate  this 
he  has  had  an  automatic  syringe  made  which 
allows  the  operator  to  disengage  the  piston 
with  his  thumb  and  still  keep  the  point  of  the 
syringe  in  view  in  the  mirror.  The  shank  of 
the  needle  is  a  hollow  tube  about  six  inches 
long,  which  may  be  given  suitable  curves  for 
laryngeal  work.  The  needle  is  about  half  an 
inch  in  length,  and  corresponds  to  the  large- 
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sized  hypodermic  needle,  with  the  opening 
close  to  the  point.  The  depth  to  which  the 
needle  is  to  be  inserted  is  regulated  by  a  small 
piece  of  solid-rubber  ligature  which  is  drawn 
over  the  needle  and  may  be  shortened  or 
lengthened  accordingly.  The  rubber  casing 
on  the  needle  makes  it  easy  and  safe  to  em- 
ploy pressure,  and,  owing  to  its  suction,  the 
rubber  clings  to  the  mucous  membrane  and 
prevents  the  creosote  solution  from  welling  up 
around  the  needle  after  the  injection.  The 
barrel  of  the  syringe  is  partly  of  glass  and 
partly  of  metal;  the  latter  contains  a  spiral 
spring  which  is  attached  to  the  piston,  and  a 
longitudinal  opening  on  the  side  of  the  barrel 
is  notched  to  receive  the  catch  of  the  spring. 
The  piston  goes  the  entire  length  of  the  syr- 
inge, and  is  graduated  and  furnished  with  a  set 
screw  to  regulate  the  number  of  drops  injected. 
The  solution  for  injection  may  be  warmed  or 
not.  The  glass  barrel  should  be  filled  and  the 
piston  catch  pushed  into  the  top  notch  of  the 
metal  barrel.  The  laryngeal  needle,  being  al- 
ready sterilized,  is  screwed  on  to  the  syringe 
and  the  piston  dropped  to  the  second  notch  of 
the  barrel,  thus  iiUing  the  needle.  After  reg- 
ulating the  set  screw  for  1  drop  (which  is  the 
amount  usually  employed),  the  syringe  is  ready 
for  use.  It  should  be  passed  into  the  larynx 
with  the  right  hand,  under  the  guidance  of  the 
laryngeal  mirror  held  in  the  left.  When  the 
point  of  the  needle  has  punctured  the  mucous 
membrane,  the  catch  of  the  spring  is  dislodged 
with  the  thumb,  without  changing  the  position 
of  the  hand,  and  the  piston  springs  down  as 
far  as  the  set  screw  and  makes  the  injection. 
If  possible,  the  needle  should  be  held  in  posi- 
tion for  a  few  moments.  Little  pain  or  reac- 
tion follows  the  injection  of  oily  solutions,  but 
pure  creosote  causes  a  burning  sensation  and 
considerable  soreness,  which  lasts  a  variable 
time.  Much  depends  on  the  locality  of  the 
injection ;  the  posterior  surface  of  the  aryt- 
aenoids  seems  to  be  specially  sensitive.  There 
is  little  or  no  hEemorrhage  after  the  needle  is 
removed,  and  on  the  following  day  the  mucous 
membrane  is  more  tense  and  possibly  some- 
what redder.  This  condition  subsides  in  the 
course  of  a  few  days,  leaving  the  tissues  in  a 
wrinkled  condition,  as  if  the  mucous  mem- 
brane was  too  large  for  the  subjacent  parts. 
This  is  most  noticeable  around  the  arytasnoids. 
Careful  judgment  is  required  to  determine  how 
often  the  injections  should  be  given,  but  as  a 
rule  it  should  be  once  in  five  or  six  days.  If 
ulceration  is  proceeding  rapidly,  one  injection 
may  be  given  daily  until  three  or  four  have 
been  administered.  After  several  injections, 
it  is  well  to  wait  for  a  time  and  see  if  the  cir- 
cle of  resolution  will  not  spread  from  the 
point  of  injection  to  the  neighbouring  tis- 
sues. 

The  ventricular  bands  usually  require  super- 
ficial and  deep  injections,  the  former  to  reach 
the  deposits  in  the  bands,  and  the  latter  the 
ventricles  of  the  larynx.  The  interarytfenoid 
space  should  be  treated  from  below  upward, 
otherwise  it  would  be  impossible  to  obtain  a 
good  view  after  the  first  injection.  Very  su- 
perficial puncture  should  be  made  in  the  mu- 


cous membrane  covering  the  arytfenoids,  as  it 
is  an  easy  matter  to  start  a  perichondritis  in 
this  situation.  A  row  of  injections  should 
first  be  made  around  the  base  of  the  arytienoid 
cartilages  and  gradually  approach  their  tips. 
Tubercular  infiltration  of  the  epiglottis  renders 
it  so  thick  and  firm  that  it  is  capable  of  bear- 
ing considerable  pressure  and  is  readily  sub- 
jected to  this  treatment.  A  single  row  of 
injections  may  be  made  around  the  free  border 
of  the  epiglottis  about  half  an  inch  apart.  The 
lingual  surface  of  the  epiglottis  is  very  acces- 
sible for  injection,  but  the  laryngeal  surface  is 
not  so  easily  reached.  If  the  anaesthesia  is 
complete  the  epiglottis  may  in  some  eases  be 
pulled  forward  sufficiently  by  the  shank  of  the 
needle  for  the  injections  to  be  made.  If  this 
can  not  be  effected,  the  needle  may  be  pushed 
through  the  cartilage  from  its  lingual  sur- 
face. 

After  the  injections  the  larynx  should  be 
kept  as  clean  as  possible,  and  sprayed  every 
day  or  so  with  the  weaker  solution  of  creo- 
sote.] 

Intrapulmonary  injections  also  have  been 
given,  the  solution  used  being  generally  one  of 
S  per  cent,  of  creosote  in  oil  of  sweet  almonds. 
Of  this,  doses  of  10  minims  have  been  injected 
into  the  diseased  area.  Such  a  practice  is  dan- 
gerous in  the  extreme,  and  death  certainly  has 
resulted  in  one  case.  Creosote  may  be  given 
by  enema,  dissolved  in  alcohol  and  water  or 
made  into  an  emulsion  with  oil.  These  ene- 
mata  should  be  preceded  by  a  cleansing  injec- 
tion, and  the  remedy  be  carefully  and  slowly 
introduced.  For  a  while  these  injections  may 
be  well  borne,  but  sooner  or  later  irritation, 
intolerance,  and  even  inflammation  result  and 
the  practice  has  to  be  suspended.  Of  this 
practice  it  may  again  be  said  that  it  has  no 
advantages,  and  creosote,  if  not  tolerated  by 
the  stomach,  is  better  withheld. 

Creosote  water,  aqua  creosoti  (U.  S.  Ph.), 
consists  of  10  parts  of  creosote  and  900  of  dis- 
tilled water,  agitated  vigorously  together  and 
filtered.  The  dose  is  from  1  fl.  drachm  to  J 
fl.  oz.  Creosote  mixture,  mistura  creasoti  (Br. 
Ph.),  contains  1  part  of  creosote,  1  part  of  glar 
cial  acetic  acid,  3  parts  of  spirit  of  juniper,  33 
parts  of  syrup,  and  480  parts  of  distilled  water. 
The  dose  is  from  1  to  3  fl.  oz.  Ointment  of 
creosote,  unguentum  creasoti  (Br.  Ph.),  contains 
1  part  of  creosote  and  8  parts  of  simple  oint- 
ment. Inhalation  of  creosote,  vapor  creasoti 
(Br.  Ph.),  contains  13  minims  of  creosote  and  8 
fl.  oz.  of  boiling  water,  and  it  is  directed  that 
the  creosote  and  water  shall  be  mixed  in  an 
apparatus  so  arranged  that  air  may  be  made  to 
pass  through  the  solution  and  may  afterward 
be  inhaled. 

Recently  there  has  been  employed  the  car- 
bonate of  creosote,  or  creosotaL  This  is  a  vis- 
cid, oily  liquid,  yellow  in  colour  but  without 
odour.  It  is  obtained  by  the  action  of  carbon 
dioxide  upon  creosote,  and  in  the  intestine  is 
thought  to  be  decomposed  into  its  two  compo- 
nents. It  is  insoluble  in  water,  but  soluble  in 
alcohol.  The  dose  for  an  adult  is  from  1  to  3 
fl.  drachms.  It  may  be  given  in  emulsion. 
Henry  A.  Geiffin. 
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CRESOL,  CEESYLIC  ACID,  CBES- 
YLOL.— The  cresols,  substitution  compounds 
of  benzene,  have  been  recommended  as  anti- 
septics, but  have  not  come  into  general  favour. 
Cresol  triiodide  has  been  recommended  in  the 
treatment  of  certain  sliin  diseases.     (See  Loso- 

PHAN.) 

GRETA.— See  Chalk. 

CRISTALLINE.— This  name  has  been 
given  to  a  substitute  for  collodion  made  by  dis- 
solving gun-cotton  in  methyl  alcohol.  It  has 
the  advantage  of  drying  less  rapidly.  It  must 
not  be  confounded  with  crystalline,  which  is 
the  same  thing  as  aniline. 

CROCCTJS. — See  Saffkon. 

CROTON  -  CHLORAL  HYDRATE.— 
See  Butyl-chlobal  hydrate  and  under  Hyp- 
notics. 

CROTON  OIL,  oleum  tiglii  (U.  S.  Ph.),  ole- 
um crotonis  (Br.  Ph.,  Ger.  Ph.),  is  a  fixed  oil 
which  is  expressed  from  the  seeds  of  Croton 
Tiglium,  a  small  tree  indigenous  to  the  East 
Indies.  It  is  a  transparent,  yellow,  viscid  liqnid 
of  an  acrid,  oily  taste.  It  contains  stearic, 
palmitic,  myristic,  and  lauric  acids  ;  a  volatile 
acid,  tiglinic  acid,  CJIsOj ;  a  liquid  acid,  cro- 
tonic  acid,  G4H60a ;  and  crotonol,  C18H2BO4. 

Croton  oil,  rubbed  on  the  skin,  has  been  used 
to  produce  pustulation  and  moderate  irritation 
in  chronic  inflammation  of  joints  or  synovial 
membranes,  in  chronic  bronchitis,  in  pleurisy, 
and  in  phthisis.  It  has  been  applied  to  the 
spine  in  a  Mmxaeat  vn  paralyses  of  functional 
origin  and  in  hysteria,  to  the  head  in  tubercu- 
lar meningitis,  and  to  the  nape  of  the  neck  in 
chronic  headache.  It  has  been  applied  along 
the  course  of  the  sciatic  nerve  in  sciatica.  Ure 
and  others  have  recommended  inoculation  of 
the  oil  for  the  cure  of  ncevi.  It  has  been  ap- 
plied to  the  scalp  to  cure  tinea  tonsurans,  a 
poultice  being  applied  over  the  region  as  soon 
as  the  pustulation  produced  by  the  oil  appears. 
It  has  proved  useful  as  a  counter-irritant  in 
pulmonary  complaints,  such  as  bronchitis,  etc. 
In  some  varieties  of  oophoralgia  and  dysmen- 
orrhcea  it  is  useful  as  a  circumscribed  applica- 
tion to  the  skin  of  the  abdomen.  When  first 
applied  to  the  skin  it  produces  a  burning  sen- 
sation, which  is  followed  by  erythema  and  an 
eruption  of  small  red  papules  which  become 
pustules.  The  latter  are  surrounded  by  an 
areola  and  are  accompanied  with  itching  and 
burning  ;  they  may  dry  up  or  break. 

Internally,  the  oil  causes  gastric  warmth, 
sometimes  followed  by  nausea  and  vomiting  ; 
there  is  irritation  of  the  intestine,  increased 
peristalsis  is  indicated  by  borborygmi  occur- 
ring, and  watery  stools  sometimes  with  tor- 
mina and  tenesmus,  result.  It  is  administered 
for  the  relief  of  obstinate  constipation,  especially 
in  the  insane,  to  whom  the  dose  of  from  -J-  to  1 
drop  may  be  given  in  milk,  on  a  piece  of  bread, 
or  on  the  tongue.  In  lead  colic  it  is  a  most 
suitable  purgative,  rapidly  emptying  the  over- 
loaded intestine.  Curling  used  it  successfully 
to  relieve  retention  of  urine  in  persons  of  a  ro- 
bust habit.  It  has  been  used  for  the  relief  of 
puerperal  convulsions,  but  aside  from  the  ad- 


vantage of  rapidly  evacuating  the  intestinal 
tract  it  is  of  no  use  in  this  disease.  As  a  rem- 
edy in  dropsy  it  has  but  a  limited  application. 
It  is  often  an  efficacious  anthelminthic  given 
in  dose  of  1  drop  mixed  with  1  fl.  drachm  of 
chloroform  and  1  fl.  oz.  of  glycerin,  before 
breakfast.  In  apoplexy,  when  rapid  evacua- 
tion of  the  bowels  is  desired,  a  drop  of  the  oil 
may  be  placed  on  the  back  of  the  tongue.  The 
oil  has  been  recommended  by  some  physicians 
in  the  treatment  of  hydrocephalus.  The  dose 
internally  is  from  i  to  1  minim,  in  a  pill,  or 
placed  on  the  tongue  ;  if  subsequent  doses  are 
required  -^ota.  minim  is  sufficient. 

The  Br.  Ph.  prescribes  a  liniment  of  croton 
oil,  linimentum  crotonis,  consisting  of  3  fl. 
parts  of  this  oil,  with  7  fl.  parts  each  of  oil  of 
eajuput  and  rectified  spirit. 

In  case  of  poisoning  with  croton  oil  some 
demulcent  fluid,  like  linseed  tea,  oatmeal  tea, 
etc.,  should  bf  administered  at  once  after  the 
stomach  has  been  emptied  of  its  contents  by  a 
stomach  pump,  or  a  hypodermic  injection  of 
apomorphine,  or  the  administration  of  mustard 
and  water.  Its  toxic  effects  vary ;  Mauvezin 
{Q-az.  d.  hdp.,  1869,  xlii)  reported  the  recovery 
of  a  six-year-old  child  that  had  taken  48  drops, 
while  fatal  poisoning  has  ensued  when  much 
smaller  doses  have  been  taken. 

Samuel  T.  Armstrong. 

CRYPTOPINE,  C21H23NO6,  is  an  alkaloid 
found  sparingly  in  opium.  It  is  said  to  act 
like  morphine  in  producing  sleep,  but  to  be 
four  times  as  powerful,  and,  when  used  in  large 
doses,  to  dilate  the  pupil. 

CTJBEB,  cuUba  (U.  S.  Ph.,  Br.  Ph.),  cubebcR 
(Ger.  Ph.). — This  is  the  dried,  unripe  fruit  of 
Cubeba  officinalis,  or  Piper  Oubeba,  a  climbing 
perennial  plant  indigenous  to  the  East  Indies 
and  cultivated  on  the  plantations  of  Java  and 
Sumatra.  It  has  an  aromatic,  pungent,  cam- 
phoraceous  taste  and  a  strong,  spicy  odour. 
Its  important  constituents  are  a  volatile  or  es- 
sential oil  and  a  composite  resin.  The  volatile 
oil  is  a  pale-yellow  or  colourless  liquid,  soluble 
in  alcohol  and  separable  into  cubebin,  a  liquid 
oil,  and  cubebene,  a  heavy  camphoraeeous  sub- 
stance. The  resin  is  composed  of  cubebic  acid, 
cubebin,  and  an  amorphous  resin.  Cubebic 
acid,  according  to  Bernatzik,  is  faintly  acid 
and  nearly  tasteless,  and  dissolves  in  concen- 
trated sulphuric  acid,  producing  a  purple- 
violet  colour.  If  a  little  water  is  added  the 
colour  changes  to  red,  and  if  more  is  added  the 
colour  disappears.  Cubebin  is  a  neutral,  crys- 
tallizable,  tasteless,  and  odourless  substance, 
according  to  some  authorities.  According  to 
others  it  is  odorous,  and  forms  the  greater 
portion  of  the  sediment  which  is  deposited 
from  the  oleo-resin  on  standing. 

The  active  principles  are  the  volatile  oil  and 
the  cubebic  acid,  both  of  which  are  contained 
in  the  oleo-resin,  oleoresina  cubebm  (U.  S.  Ph., 
Br.  Ph.). 

Cubeb  was  introduced  into  Europe  during 
the  Middle  Ages  by  Arabian  physicians,  who 
used  it  centuries  ago  in  genito-uriiiary  troubles, 
but  it  seems  to  have  been  used  as  a  spice  rather 
than  as  a  medicine  up  to  the  beginning  of  the 
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present  century,  when  its  medicinal  employ- 
ment was  reviv^ed  by  English  medical  officers 
in  India. 

It  is  an  aromatic  stomachic  and  a  stimulant 
diuretic  in  small  and  medium  doses,  but  in 
large  ones  it  deranges  the  digestion  and  may 
act  as  a  gastro-intestinal  irritant.  Its  con- 
stituents are  eliminated  by  the  bronchial  mu- 
cous membrane,  the  sldn,  and  the  kidneys, 
increasing  the  bronchial  mucus,  the  perspira- 
tion, and  the  urine,  although  according  to 
Binet  the  pulmonary  elimination  is  either  in- 
significant or  practically  wanting.  Sometimes 
it  causes  an  urticarial  or  vesicular  cutaneous 
eruption.  This  rash,  according  to  Hill  and 
Cooper,  differs  from  that  produced  by  copaiba 
in  that  it  is  more  of  an  orange-red  colour  and 
more  distinctly  papular  and  each  spot  is 
smaller.  It  appears  rather  on  the  trunk  than 
on  the  limbs.  Cubeb  increases  the  action  of 
the  heart  and  that  of  the  vascular  system, 
stimulates  the  venereal  appetite,  and  promotes 
the  menstrual  discharge. 

Its  chief  value  is  in  affections  of  the  bladder 
and  urethra,  and  depends  upon  its  antiseptic 
powers,  which  tend  to  partially  sterilize  the 
urine  and  so  exert  a  beneficial  influence  upon 
the  suppurating  mucous  membrane.  It  is 
mainly  used  in  the  treatment  of  gonorrhma, 
and  may  be  given  with  good  eifect  during  the 
acute  stage.  It  is  usually  found  to  be  advan- 
tageous to  combine  it  with  copaiba,  which  has 
a  similar  range  of  action  but  is  more  likely  to 
derange  the  digestion.  It  is  also  of  value  in 
chronic  cystitis,  prosfaforrhcea,  leucorrhoea, 
cystorrhoea,  and  functional  irritability  of  the 
bladder — in  short,  in  nearly  all  inflammations 
of  the  mucous  membranes  of  the  genito-urinary 
tract.  In  chronic  catarrh  of  the  rectum,  in 
pseudo-membranous  enteritis,  and  in  atonic 
dyspepsia  its  use  has  been  found  of  service. 
Excellent  results  frequently  follow  its  employ- 
ment in  chronic  bronchitis,  and  it  is  highly 
recommended  as  useful  in  the  later  stages  of 
influenza  and  also  in  diphtheria.  Temporary 
relief  may  be  obtained  in  acute  nasal  catarrh, 
with  a  swollen  mucous  membrane,  by  smoking 
cigarettes  made  of  cubeb  or  by  the  insuffla- 
tion of  the  powdered  cubeb  upon  the  swollen 
membrane  after  secretion  is  well  established. 

Troches  containing  cubeb  are  good  for  chron- 
ic irritability  of  the  fauces,  pharynx,  and  air- 
passages,  and  are  much  used  by  singers  and 
public  speakers  to  relieve  and  prevent  hoarse- 
ness. 

It  must  be  borne  in  mind  that  some  persons 
are  very  susceptible  to  the  action  of  cubeb,  and 
that  nausea,  hoBmorrhoids,  hsematuria,  and  se- 
vere headache  may  result  from  its  use. 

[The  dose  of  cubeb  in  powder  is  from  |  to  2 
drachms.  That  of  the  oleo-resin  is  from  5  to 
30  minims.  The  troches,  trochisci  cubebce 
(U.  S.  Ph.),  contain,  each,  0-6  of  a  grain  of  the 
oleo-resin.  The  fluid  extract,  extraatum  cu- 
bebce fluidum  (IT.  S.  Ph.),  may  be  given  in 
doses  of  from  30  to  60  minims.  The  dose  of 
the  tincture,  tinctura  cubeboe  (U.  S.  Ph.,  Br. 
Ph.),  is  from  J  to  3  fl.  drachms.  That  of  the 
oil,  oleum,  ciibebce  (U.  S.  Ph.,  Br.  Ph.),  is  from 
5  to  20  minims.    The  extractum  cubebarum  of 


the  Ger.  Ph.  is  a  mixture  of  an  ethereal  and  an 
alcoholic  extract;  the  dose  is  from  5  to  15 
grains.] — Matthias  Lanckton  Postbk. 

CTJC0MBEK.  OINTMENT,  an  unofBcial 
ointment  made  from  the  common  cucumber,  is 
employed  as  a  soothing  application  for  cutane- 
ous irritation.  Individual  pharmacists  follow 
processes  of  their  own  in  making  it ;  hence  it 
is  well  to  use  the  ointment  furnished  by  a  maker 
having  the  reputation  of  producing  it  of  good 
quality. 

CTJCXJRBITA.— See  Pepo. 

CUPPING. — This  therapeutical  procedure 
consists  in  the  establishment  of  a  vacuum  over 
a  limited  area  of  the  surface  of  the  body,  which 
gives  rise  to  a  local  congestion  depending  for 
its  degree  upon  the  vascularity  of  the  part  op- 
erated upon,  the  size  and  number  of  the  cups, 
the  time  they  are  kept  in  position,  and  the  com- 
pleteness of  the  vacuum.  The  apparatus  em- 
ployed may  consist  of  a  small  bell-like  glass  in 
which  a  small  piece  of  paper  or  similar  sub- 
stance soaked  in  alcohol  is  placed  ;  this,  being 
ignited,  rarefies  the  larger  part  of  the  air,  and 
when  the  cup  is  applied  to  the  surface  the  ilame 
is  instantly  extinguished.  As  the  cup  and  its 
contents  cool  a  more  or  less  complete  vacuum 
is  established,  provided  care  has  been  taken  to 
adjust  the  edges  of  the  cup  closely  to  the  sur- 
face. By  an  expert  operator  the  burning  pa- 
per may  be  removed  from  the  cup  before  its 
application,  but  in  less  skilful  hands  it  is  rather 
better  to  allow  it  to  remain.  Moderately  thin 
filter  paper  is  the  best  to  use,  as  it  is  bibulous 
and  leavefe  but  little  ash.  Often  the  operation 
can  be  performed  by  rinsing  out  the  interior  of 
the  cup  with  a  few  drops  of  alcohol,  which  may 
be  easily  ignited,  and  applying  it  before  the 
flame  is  extinguished.  When  either  of  these 
plans  is  adopted  the  spilling  of  any  alcohol 
upon  the  person  is  to  be  avoided,  as  also  the 
use  of  more  than  enough,  for  it  is  apt  to  ignite, 
and,  while  not  likely  to  give  rise  to  any  un- 
toward results,  is  pretty  sure  to  arouse  the  ap- 
prehensions of  the  patient ;.  moreover,  if  any 
remains  unconsumed,  it  will  vaporize  and  de- 
stroy the  vacuum.  When  cupping  glasses  are 
not  at  hand,  any  similar  glass,  china,  or  metallic 
vessel  may  be  used,  provided  the  edges  are  not 
too  thin  or  rough,  so  as  to  produce  excoriations. 
Equally  suitable  as  the  ordinary  glasses  are 
cups  provided  with  a  small  syringe-like  attach- 
ment for  exhausting  the  air,  or  those  arranged 
for  connection  with  an  aspirator.  There  are 
also  those  made  of  rubber  of  such  consistence 
as  to  admit  of  their  application  in  a  compressed 
state,  from  which  they  readily  resume  their 
cup-shape  when  the  compression  is  stopped. 
In  an  emergency  an  ordinary  breast  pump  can 
be  used,  but  it  is  not  entirely  satisfactory,  on 
account  of  the  small  area  affected.  When  any 
agent  except  heat  is  used  the  edges  of  the  glass 
may  be  smeared  with  some  unctuous  body, 
which  will  in  a  measure  prevent  the  entrance 
of  air  beneath  the  cup.  In  removing  cupping 
glasses  it  is  well  to  admit  air  by  gently  manipu- 
lating them  or  introducing  a  probe  or  match 
stick  beneath  the  edge.  Of  course  when  one  is 
provided  with  mechanical  means  for  exhaust- 
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ing  the  air  the  reversal  of  the  operation  is  all 
that  is  necessary.  No  limit  can  be  set  as  to  the 
time  a  cup  should  be  allowed  to  remain  in 
place ;  almost  the  only  thing  to  be  avoided  is 
the  causing  of  ecchymosis,  which  may  occur  in 
persons  whose  blood-vessels  have  weak  walls. 
Cups  may  be  applied  to  almost  any  portion  of 
the  body  having  a  reasonably  plane  surface, 
but  as  a  rule  they  are  not  often  used  except 
upon  the  temples,  the  nape  of  the  neck,  the 
back,  the  chest,  and  the  loins.  When  a  cup  is 
removed,  after  having  exerted  its  influence  suf- 
ficiently to  cause  a  determination  of  the  blood 
to  the  surface,  and  the  surface  scarified  or  punc- 
tured and  the  cup  reapplied,  the  procedure  is 
known  as  wet  cupping  and  may  be  substituted 
for  the  various  methods  of  bloodletting,  to  the 
article  on  which  subject  the  reader  is  referred 
for  the  indications,  etc.,  for  their  employment. 
Wet  cupping  is  somewhat  more  painful  than 
leeching,  but  in  some  eases  is  preferable,  as  the 
amount  of  blood  withdrawn  can  be  more  accu- 
rately determined.  Usually  the  amount  of 
blood  removed  by  the  application  of  one  cup 
will  not  be  so  large  as  is  desired,  and  in  such 
cases  a  second  should  be  in  readiness  to  apply 
as  soon  as  the  first  contains  sufficient  to  destroy 
the  vacuum,  which  will  occur  quickly  or  slowly 
according  as  the  scarification  has  been  exten- 
sive or  slight.  The  bleeding  from  leech-bites 
may  be  promoted  by  the  application  of  cups 
when  considerable  quantities  of  blood  are  to  be 
taken. 

It  has  been  suggested  that  in  the  case  of 
bites  by  venomous  or  rabid  anitnals  a  cup  ap- 
plied over  the  woimd  may  withdraw  the  poi- 
son, and  it  is  well  to  bear  this  in  mind,  in  the 
absence  of  other  means,  but  it  is  not  to  be 
wholly  relied  upon.  The  number  of  cups  to 
be  applied  in  any  case  will  depend  entirely  upon 
the  conditions  present,  but  little  harm  is  likely 
to  result  from  an  unnecessarily  large  number. 
While  congested  organs  and  tissues  are  beyond 
doubt  temporarily  relieved  of  the  surplus  of 
blood  circulating  in  them,  and  thus  the  patient 
is  tided  over  dangerous  points,  there  is  little  or 
no  doubt  that  the  good  results  due  to  the  use 
of  dry  cups  depend  largely  upon  their  counter- 
irritant  effect,  which,  however,  is  not  so  great 
as  that  of  mustard  and  other  rubefacients.  As 
a  rule,  the  dyspnoea  due  to  cardiac  disease,  and 
th&  pain  and  cough  of  acute  pulmonary  and  pleu- 
ral diseases  are  temporarily  relieved  by  dry  cups 
applied  to  the  chest  and  back.  Acute  inflam- 
mation and  congestion  of  the  kidneys,  whether 
primary  or  secondary,  are  often  benefited  by  a 
considerable  number  of  dry  cups  applied  over 
the  lumbar  region.  Intracranial  congestions 
and  inflammations  may  be  favourably  affected 
by  their  application  to  the  nape  of  the  neck  or 
over  the  mastoid  region,  according  to  the  sup- 
posed situation  of  the  trouble.  In  spinal  irri- 
tation the  good  effects  that  sometimes  follow 
their  employment  are  probably  due  as  much  to 
their  counter-irritant  action  as  to  anything  else. 
Russell  H.  Nbvins. 

CTJPBOH.ZEMOIj.— Under  the  German 
name  Cuprohdmolum  Klemptner  has  described 
an  organic  compound  said  to  contain  3  per 


cent,  of  metallic  copper  and  to  be  better  borne 
by  the  stomach  than  any  of  the  official  prepa- 
rations of  copper.  The  dose,  to  be  given  in 
capsules  or  in  pill  form,  is  from  ^  to  J  of 
a  grain,  three  times  a  day.  (Therap.  Wochen- 
schr.,  March  3,  1895.) 

CtrPE.TJM.— See  Copper. 

CTJKAB.E,  curara,  woorari,  woorara,  woo- 
rali,  or  urari,  is  a  poisonous  extract  of  great 
potency  prepared  by  natives  of  South  America 
and  said  to  be  used  by  them  as  an  arrow  poi- 
son. Its  exact  origin  and  nature  are  uncer- 
tain, for,  though  it  is  believed  to  be  derived 
largely  from  varieties  of  Strychnos,  other 
plants  are  used  in  its  preparation,  and  animal 
poisons,  too,  are  said  to  be  incorporated  in  it. 
No  unity  is  found  in  the  literature  on  the 
subject  save  only  as  to  the  derivation  from  va- 
rieties of  Sti-ychnos,  and  it  must  be  frankly 
confessed  that  the  drug  is  one  of  which  little  is 
known.  This  ignorance  is  amply  explained  by 
the  obscure  origin  of  the  preparation,  and  is 
still  more  comprehensible  from  the  undoubted 
fact  that  there  are  many  varieties  of  curare, 
different  not  only  in  source  but  also  in  constit- 
uents, for  the  drug  is  not  a  simple  extract,  but 
a  mixture  of  a  number  of  ingredients.  That 
curare  is  a  mixture  is  stated  by  travellers  who 
have  witnessed  its  preparation,  and  from  them 
we  learn  that  the  process  of  making  it  is  first 
to  make  a  decoction  and  then  an  extract  of  a 
number  of  plants,  of  which  a  species  of  Strych- 
nos is  one.  In  many  respects,  however,  the 
descriptions  of  its  preparation  differ  widely 
among  themselves,  and,  as- tribes  and  individ- 
uals no  doubt  j)repare  the  drug  from  different 
materials  and  in  different  ways,  the  possible 
varieties  of  curare  become  infinite  and  the 
probable  varieties  many.  Attempts  at  classifi- 
cation have  been  made,  but  the  possibility  of 
error  can  not  be  excluded.  That  of  Planchon 
is  often  quoted  (Pharm.  Jour,  and  Trans., 
xi,  p.  491).  He  describes  four  varieties:  1. 
That  from  the  upper  Amazon,  derived  from 
Strychnos  castelnceana  and  perhaps  from 
Strychnos  yapurensis.  2.  That  from  the  up- 
per Orinoco,  derived  from  Strychnos  Gubleri. 
3.  That  from  British  Guiana,  derived  from 
Strychnos  toxifera,  Strychnos  Schomburgkii, 
and  Strychnos  cogens.  4.  That  from  French 
Guiana,  derived  from  Strychnos  Crevauxii. 
No  such  distinction  is  possible  with  the  curare 
of  commerce,  however  important  it  may  be  in 
theory,  and  in  the  market  curare  is  curare, 
sometimes  of  greater  and  sometimes  of  lesser 
strength.  As  sold  here,  the  drag  is  dark 
brown  or  almost  black  in  colour,  resinous  in 
appearance,  and  brittle.  Its  taste  is  bitter, 
and  when  powdered  it  has  a  strong  odour.  It 
comes  usually  in  gourds  or  small  earthenware 
jars  into  which  it  has  been  poured  while  yet 
liquid. 

The  active  principle  of  curare  is  a  crystalliza- 
ble  alkaloid  called  curarine.  Though  this  has 
been  found  in  the  specimens  examined,  it  is 
probable  that  a  considerable  alkaloidal  varia- 
tion exists  among  the  varieties  of  curare,  both 
in  quality  and  in  quantity.  Curarine  may  be 
obtained  in  colourless  crystals  which  are  of  an 
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intensely  bitter  taste.  It  is  deliquescent  and 
soluble  in  all  proportions  in  water  and  in  alco- 
hol. It  forms  salts  which  are  crystallizable 
and  soluble,  the  nitrate,  sulphate,  acetate,  and 
hydrochloride  having  been  prepared.  Its 
formula  is  probably  CisHsbN.  With  pure  and 
concentrated  sulphuric  acid  curarine  produces 
a  beautiful  and  lasting  blue  colour,  and  with 
strong  nitric  acid  a  purple.  These  reactions 
may  be  used  as  tests  for  the  presence  of  the  al- 
kaloid in  the  fluids  of  poisoned  animals,  but 
the  physiological  test  is  to  be  pi'eferred.  An- 
other alkaloid,  called  curine,  has  been  found 
in  some  specimens  of  curare. 

Applied  to  the  unbroken  skin,  curare  is  not 
absorbed.  Given  by  the  mouth,  it  is  absorbed 
very  slowly- — so  slowly  in  fact  that,  owing  to  its 
rapidity  of  elimination,  few  symptoms  may 
follow  its  administration  in  considerable  doses, 
because  of  the  small  amount  present  in  the  blood 
at  any  one  time.  When  it  is  introduced  direct- 
ly into  the  cellular  tissue,  however,  absorption 
is  very  rapid  and  the  constitutional  effects  soon 
appear.  The  effects  on  man  were  carefully  stud- 
ied by  Voison  and  Liouville,  and  are  as  follows : 
From  small  doses  there  occur  more  rapid  and 
more  forcible  heart  action,  increased  frequency 
of  respiration,  slight  elevation  of  temperature, 
and  an  increase  of  the  amount  of  urine,  which 
is  light-coloured  and  contains  glucose.  Prom 
larger  doses  the  first  effect  is  a  rigour  with  all 
its  accompanying  symptoms.  This  is  soon  fol- 
lowed by  a  considerable  elevation  of  tempera- 
ture and  the  symptoms  of  fever.  There  occur 
also  loss  of  power  in  the  legs  and  inco-ordina- 
tion,  which  last  but  a  short  time,  though  wea- 
riness and  weakness  may  remain  for  several 
hours.  The  fever,  too,  remains  present,  though 
gradually  falling,  even  for  several  days.  Sweat- 
ing and  increase  of  the  urinary  secretion  are 
common,  and  stimulation  of  the  lacrymal,  na- 
sal, and  salivary  secretions  may  be  observed. 
Disturbances  of  vision  with  contraction  or  dila- 
tation of  the  pupil  occur.  The  mind  remains 
clear.  The  action  of  curare  to  produce  pa- 
ralysis of  motion  is  its  most  important  power, 
and  is  due,  as  in  the  case  of  conium,  to  a  pa- 
ralysis of  the  terminal  fibres  of  the  motor 
nerves.  Prom  these  the  paralysis,  after  the 
administration  of  large  doses,  will  extend  to 
the  motor-nerve  trunks,  to  the  sensory  nerves, 
and  in  fact  to  all  the  nervous  structures,  if  the 
animal  experimented  upon  is  kept  alive  suffi- 
ciently long  by  the  performance  of  artificial  res- 
piration ;  otherwise  it  will  die  far  earlier  from 
asphyxia,  the  result  of  paralysis  of  the  mus- 
cles of  respiration,  and  paralysis  other  than  of 
the  motor-nerve  endings  will  not  have  had  time 
to  occur.  Upon  the  heart  the  action  of  curare 
is  first  to  stimulate  and  later  to  cause  its  de- 
pression and  paralysis.  The  blood-pressure, 
however,  falls  early  from  vaso-motor  paralysis. 
The  circulatory  stimulation  of  curare  is  thought 
to  be  due  to  the  curine,  which  is  believed  to  be 
similar  in  action  to  digitalis,  and  to  have  no 
such  action  on  the  motor  nerves  as  curarine 
has.  Curare  is  said  to  be  eliminated  to  some 
extent  by  the  bowels,  but  mainly  by  the  kid- 
neys and  as  curarine.  Elimination  is  usually 
rapid,  but  after  large  doses  it  may  be  complete 
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only  after  twenty-four  hours.  The  urine  is 
apt  to  be  increased  by  it,  and  glucose  is  gener- 
ally present  unless  the  dose  has  been  very  small. 
Why  it  produces  glycosuria  is  imknown,  but 
the  explanation  is  thought  to  lie  in  an  action 
on  the  liver.  Since  curare  is  eliminated  in  the 
urine  as  curarine,  it  is  possible  to  poison  ani- 
mals by  the  administration  of  this  urine,  and 
it  is  said  by  some  that  unless  the  bladder  is 
kept  emptied  in  cases  of  poisoning,  resorption 
from  its  mucosa  may  take  place  and  thus  the 
poisonous  effect  may  be  continued  and  accent- 
uated. The  theory  of  vesical  absorjition  is  in 
general  not  believed,  however,  but  in  poison- 
ing by  curare  catheterism  can  do  no  harm  and 
may  possibly  be  of  benefit.  The  treatment  of 
curare  poisoning  includes  the  prompt  liga- 
tion of  an  extremity  into  which  it  may  have 
been  injected  if  the  case  is  seen  at  once,  with 
the  usual  local  treatment  of  a  poisoned  wound. 
Other  than  this,  heat  and  stimulation  should 
be  employed,  and  above  all  things  artificial 
respiration,  for  death  threatens  from  paraly- 
sis of  the  muscles  of  respiration,  and  if  the 
breathing  can  be  artificially  maintained  until 
elimination  has  taken  place  recovery  will  prob- 
ably ensue.  As  respiratory  stimulants,  strych- 
nine and  atropine  may  be  given  hypodermically. 

Curare  is  a  drug  the  main  employment  of 
which  by  us  is  for  physiological  experimenta- 
tion, the  "  curarized  frog "  being  often  em- 
ployed where  peripheral  motor  paralysis  is 
demanded.  In  medicine  it  has  been  little  em- 
ployed and  should  be  less.  Grave  convulsive 
conditions,  indeed,  may  demand  its  employ- 
ment, and  then  a  certain  amount  of  therapeutic 
risk  is  necessary,  but  except  for  conditions  of 
urgent  necessity  the  drug  is  too  little  known, 
its  preparations  vary  too  much  in  strength,  and 
it  is  altogether  too  dangerous  to  be  recom- 
mended. Its  applicability  is  to  convulsive  con- 
ditions such  as  hydrophobia,  tetanus,  strychnine 
poisoning,  epilepsy,  and  chorea.  It  has  been 
used  in  all  these  and  occasionally  with  success, 
but  it  is  in  no  sense  curative  in  any  of  them, 
for  it  merely  produces  a  peripheral  paralysis 
which  prevents  the  convulsive  manifestations 
of  a  central  irritation,  but  does  not  cure  it.  It 
is  also  said  to  have  been  used  as  an  antiperiodic 
and  as  a  stomachic,  but  for  these  purposes  it 
is  neither  valuable  nor  allowable. 

In  giving  curare,  the  first  dose  should  always 
be  small,  and  in  using  a  new  specimen  the 
same  caution  should  be  observed  or  its  strength 
should  be  tested  on  an  animal,  for  the  greatest 
variation  exists  in  the  strength  of  the  prepa- 
rations. 

The  hypodermic  dose  of  curare  is  from  j^  to 
^  of  a  grain.  The  hypodermic  dose  of  curarine 
is  from  j^-j  to  yjti  of  a  grain.  These  doses 
may  be  increased  according  to  the  result  ob- 
tained, the  physiological  effects  being  shown 
by  headache,  dizziness,  and  lassitude.  In  grave 
convulsive  conditions  the  doses  will  require  a 
considerable  but  cautious  increase. 

Henry  A.  Griffin. 

CTTBCnMA,  turmeric,  is  the  dried  rhizome 
of  the  Curcuma  longa,  a  plant  that  is  indige- 
nous to  southern  Asia.    The  China  and  Java 
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turmerics  resemble  each  other  and  are  said  to 
be  the  best  for  medicinal  purposes;  the  Ma- 
dras and  Malabar  .  turmerics  are  similar ;  the 
Bengal  turmeric  differs  somewhat  in  appear- 
ance from  the  varieties  previously  mentioned. 

The  drug  yields  by  distillation  with  water 
about  1  per  cent,  of  an  essential  oil  called  cur- 
cumol,  and  by  another  process  a  pale  yellow 
aromatic  oil,  turmerol,  has  been  obtained; 
neither  of  these  has  been  used  therapeutically. 
After  distilling  the  oil  a  colouring  matter,  cur- 
cumin,  may  be  obtained  by  exhausting  the  resi- 
due with  benzene  or  ether.  When  recrystallized 
from  alcohol,  it  has  the  formula  CHH14O4,  and 
an  alcoholic  solution  becomes  brownish  red  on 
the  addition  of  an  alkali,  and  orange-coloured 
when  boric  acid  is  added. 

It  is  employed  as  a  condiment  in  India  and 
China;  it  is  used  as  a  dye,  and  also  as  a  test 
for  alkalies.  J.  Shortt  has  recommended  it  as 
a  prophylactic  in  paludal  fevers,  but  it  has  lit- 
tle, if  any,  medicinal  virtue,  though  it  was  once 
used  as  a  stimulant  and  tonic. 

Samuel  T.  Armsteono. 

CTTSFABiIA,  cusparice  cortex  (Br.  Ph.), 
angustura,  is  the  dried  bark  of  Galipea  Cus- 
paria.  It  is  stomachic  and  tonic.  In  large 
doses  it  produces  vomiting  and  purging.  In 
tropical  America  it  is  reputed  to  be  of  value  iu 
the  treatment  of  diarrhoea  and  dysentery.  The 
dose  of  the  powder  is  from  10  to  30  grains; 
that  of  the  infusion,  infusum  cusparice  (Br. 
Ph.),  is  from  1  to  2  fl.  oz." 

CUSSO  (U.  S.  Ph.,  Br.  Ph.),  flores  koso  (&er. 
Ph.),  kousso,  consists  of  the  dried  panicles  of 
Brayera  anthelminthica,  an  Abyssinian  rosa- 
ceous tree.  Cusso  is  used  only  as  a  remedy  for 
tapeworm,  and  not  often  for  that  purpose, 
although  it  is  very  efficient.  An  infusion  of 
the  fresh  flowers  is  the  best  preparation.  The 
dose  of  the  infusion,  infusum  cusso  (Br.  Ph.), 
is  from  4  to  8  fl.  oz. ;  that  of  the  fluid  extract, 
extractum  cusso  fiuidum  (U.  S.  Ph.),  is  from  -j 
to  1  fl.  oz. 

CTTTIN. — Lusteok  {Aerztt.  Rundschau, 
1895,  V ;  Am.  Med.-surg.  Bull.,  Sept.  1,  1895) 
has  given  this  name  to  a  soft  material,  in- 
vented by  him,  which  is  intended  as  a  substi- 
tute for  silk  or  catgut,  and  which  may  also  be 
employed  to  prevent  gauze  from  adhering  to 
wounds.  It  is  prepared  from  the  gut  of  cattle 
by  carefully  removing  the  serous  and  mucous 
membranes  from  the  muscular  layer  and  di- 
gesting the  latter  in  a  20-per-cent.  solution  of 
pepsin.  The  membrane  swells  and  becomes 
gelatinized.  It  is  then  treated  with  trioxy- 
benzoio  acid  and  hydrogen  peroxide,  which 
harden  the  membrane.  Antiseptics  may,  if 
desired,  be  added  before  the  hardening  process. 
Thus  prepared,  cutin  is  very  soft,  adheres 
smoothly  to  the  wound,  is  capable  of  being  ab- 
sorbed, and  may  be  sterilized  by  dry  heat.  Dr. 
Ziegler  has  employed  it  in  numerous  eases  of 
transplantations  with  good  results.  He  has 
also  used  this  material  instead  of  a  drainage- 
tube,  and,  placed  between  the  wound  and  iodo- 
form gauze,  to  prevent  the  latter  from  sticking 
to  the  wound  surface.  The  advantages  which 
Dr.  Ziegler  alleges  for  cutin  over  silk  are  its 


much  softer  texture,  and  consequently  its 
greater  pliability,  its  power  of  being  absorbed, 
and  its  property  of  being  sterilizable. 

CYANIDES. — See  under  Cyanogen,  and 
of.  Hydrocyanic  acid. 

CYANOGEIT,  CNj,  is  a  colourless  gas  of  a 
strong  and  penetrating  odour  which  resembles 
that  of  bitter  almonds.  It  is  inflammable,  and 
burns  with  a  purplish  flame.  It  is  prepared 
by  heating  mercuric  cyanide,  and  is  soluble  in 
water  and  in  alcohol.  Cyanogen  is  exceed- 
ingly poisonous  and  is  not  itself  employed  in 
medicine. 

Ethyl  cyanide,  hydrocyanic  ether,  propio- 
nitrile  (CjHs.CN),  is  a  colourless  liquid  of  an 
ethereal  odour  made  by  the  action  of  ethyl 
iodide  on  potassium  cyanide  in  sealed  tubes 
and  at  a  temperature  of  180°  C.  It  is  soluble 
in  alcohol  and  in  water.  It  is  very  poisonous, 
and  its  action  and  dose  are  the  same  as  those 
of  hydrocyanic  acid. 

Gold  cyanide  is  a  salt  seldom  used  in  this 
country,  but  by  some  it  has  been  thought  val- 
uable in  scrofula  and  syphilis.  It  is  ofBcial  in 
the  Pr.  Cod.  It  is  likely  to  undergo  decompo- 
sition, and  hence  should  be  kept  in  a  dark 
place  and  freshly  incorporated  in  a  pill  when 
required.  The  dose  is  iV  of  a  grain,  and  this 
may  be  gradually  increased  until  -J  of  a  grain 
is  reached.     (See  Gold.) 

Hydrogen    cyanide. — See    Hydrocyanic 

ACID. 

Mercuric  cyanide,  hydrargyri  cyanidum 
(U.  S.  Ph.),  hydrargyrum  cyanatum  (Ger.  Ph.), 
Hg(CN)3,  occurs  as  white  or  colourless  crystals 
which  become  darker  on  exposure  to  light.  It 
is  without  odour,  but  of  a  metallic  taste,  and 
is  soluble  at  59°  F.  in  128  parts  of  water  or  15 
parts  of  alcohol.  It  is  a  violent  poison.  Its 
therapeutical  employment  is  as  a  substitute  for 
corrosive  sublimate  in  the  treatment  of  syph- 
ilis, and  it  possesses  the  advantage  of  being 
less  irritating  in  its  action.  The  hypodermic 
injection  of  from  25  to  30  drops  of  a  1-per-cent. 
solution  has  been  practised  by  Proehorow  with 
success  in  syphilis  and,  it  is  said,  without  local 
irritation,  and  Stellden  has  used  a  l-to-10,000 
solution  as  a  gargle  in  diphtheria,  combined 
with  its  internal  administration.  The  dose, 
given  internally,  is  from  iV  to  i  of  a  grain. 
It  should  be  kept  in  well-stoppered  bottles. 

Mercury  and  zinc  cyanide  is  a  double 
salt  which  has  been  recommended  by  Sir 
Joseph  Lister  as  an  antiseptic  suitable  for 
surgical  use.  The  advantages  stated  for  it  are 
that  it  is  not  volatile,  not  irritating,  and  not 
sufficiently  soluble  to  be  easily  washed  from 
surgical  dressings.  Its  disinfectant  value  is 
small,  however,  though  it  possesses  some  power 
to  inhibit  the  activity  of  bacteria.  From  it 
there  was  formerly  prepared  a  "  cyanide  gauze," 
which,  however,  scarcely  seems  to  have  been  a 
potent  dressing,  for  it  was  wetted  with  a  1-to- 
4,000  corrosive-sublimate  solution  previous  to 
its  application. 

Potassium  cyanide,  potassii  cyanidum 
(U.  S.  Ph.,  Br.  Ph.),  KCN,  occurs  as  white, 
opaque,  amorphous  masses,  or  a  white  granular 
powder  which  is  deliquescent  in  moist  air  and 
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has  the  odour  of  hydrocyanic  acid.  Its  taste 
is  sharp,  and  it  is  a  violent  poison ;  5  grains 
have  caused  death  ia  many  eases.  It  is  solu- 
ble at  59°  P.  in  3  parts  of  water.  It  is  decom- 
posed by  boiling  water  and  is  but  slightly 
soluble  in  alcohol.  It  is  used  in  the  prepara- 
tion of  bismuthum  purifleatum  (Br.  Ph.).  Ap- 
plied to  the  unbroken  skin,  it  acts  as  an  irritant 
and  causes  i-edness ;  its  longer  application  pro- 
duces vesication  and  even  sloughing.  Absorp- 
tion, too,  will  follow  its  local  application,  its 
physiological  effects  becoming  manifest  and 
poisoning  even  being  possible.  These  occur- 
rences are  especially  pronounced  if  the  skin  at 
the  site  of  application  has  been  broken.  Its 
uses  in  medicine  are  like  those  of  diluted 
hydrocyanic  acid.  A  solution  of  the  strength 
of  from  1  to  4  grains  to  1  fl.  oz.  is  valuable  for 
the  relief  of  neuralgia  and  severe  headache, 
placed  upon  the  painful  area  on  a  compress. 
Guthrie  has  highly  recommended  a  solution  of 
from  3  to  6  grains  in  1  fl.  oz.  of  distilled  water 
to  be  dropped  into  the  eye  every  other  day  for 
the  removal  of  the  stains  of  the  conjunctiva 
which  have  been  caused  by  silver  nitrate,  and 
the  same  staining  of  the  hands  may  be  re- 
moved by  a  solution  of  similar  strength.  For 
pruritus  vulvcB  a  lotion  composed  of  15  grains 
of  potassium  cyanide  and  8  fl.  oz.  of  cherry- 
laurel  water  may  be  employed,  and  an  oint- 
ment containing  potassium  cyanide,  6  grains 
to  the  ounce,  is  recommended  to  relieve  the 
irritation  of  various  skin  diseases.  In  eases 
where  the  skin  is  broken  these  applications 
must  be  made  with  great  caution.  For  in- 
ternal administration  the  dose  is  -J  of  a  grain, 
largely  diluted  with  water,  and  the  addition  to 
this  of  an  acid  will  result  in  the  evolution  of 
hydrocyanic  acid,  which  otherwise  would  take 
place  in  the  stomach.  Potassium  cyanide 
should  be  kept  in  well-stoppered  bottles. 

Potassium  ferrocyanide,  potassii  ferro- 
cyanidum  (U.  S.  Ph.,  Br.  Ph.),  K4Fe(CN)..3HO, 
yellow  prussiate  of  potassium,  occurs  in  large 
yellow  crystals  without  odour,  but  of  a  saline 
taste.  It  is  soluble  at  59°  P.  in  4  parts  of 
water,  but  insoluble  in  alcohol.  It  is  not 
poisonous,  even  in  large  doses,  and  was  for- 
merly employed  as  an  anthidrotic  for  the  re- 
lief of  colliquative  sweating.  At  the  present 
time  its  use  is  almost  entirely  pharmaeal;  with 
it  are  prepared  diluted  hydrocyanic  acid,  po- 
tassium cyanide,  and  silver  cyanide.  It  should 
be  kept  in  well-stoppered  bottles. 

Silver  cyanide,  argenti  eyanidum  (U.  S. 
Ph.),  is  a  white  powder  without  odour  or  taste, 
which  turns  brown  on  exposure  to  light.  It  is 
insoluble  in  water  and  in  alcohol,  but  is  soluble 
in  a  solution  of  potassium  cyanide.  It  is  not 
employed  in  medicine,  but  is  used  in  pharmacy 
to  make  hydrocyanic  acid. 

Zinc  cyanide,  zinci  eyanidum,  ZnCya,  is  a 
white  powder  said  to  be  used  considerably  in 
Germany  as  a  substitute  for  hydrocyanic  acid. 
It  has  been  given  in  chorea,  epilepsy,  neural- 
gia, and  various  forms  of  abdominal  pain,  and 
as  an  anthelminthic.  Lashkevich  has  recom- 
mended it  for  the  treatment  of  cardiac  neu- 
roses, giving  from  -^j  to  ^  of  a  grain  three  times 
a  day.    The  dose  usually  is  J^  of  a  grain,  which 


may  be  gradually  increased  until  1^  grain  is 
given.  It  is  administered  generally  in  a  mix- 
ture.   It  is  ofBcial  in  the  Pr.  Cod. 

Zinc  ferrocyanide,  zinci  ferroeyanidum, 
ZnjFeCy6  +  3HaO,  is  a  white  powder  used  as  a 
substitute  for  zinc  cyanide.  The  dose  is  from 
1  to  4  grains,  in  pill. 

A  marked  similarity  of  action  exists  between 
the  various  cyanides  and  hydrocyanic  acid,  and 
like  it  they  are  all,  save  the  ferrooyanides,  poi- 
sons of  the  greatest  intensity  and  violence. 
Their  use  must  be  attended  with  much  cau- 
tion ;  in  case  of  poisoning  the  treatment  is  the 
same  as  in  that  due  to  hydrocyanic  acid  (see 
Hydeooyanio  acid). — Heney  a.  Griffin. 

CYANXJBETS.— Cyanides  (see  under  Cy- 
anogen). 

CYDONIXXM.— The  seeds  of  the  fruit  of 
Cydonia  vulgaris,  quince  seeds.  A  decoction 
of  quince  seeds  is  used  as  a  domestic  remedy 
for  conditions  in  wjiich  a  demulcent  application 
is  desired.  This  decoction  has  been  applied  as 
a  coUyrium  and  as  a  demulcent  in  skin  dis- 
eases, and  given  internally  in  dysentery.  A 
decoction  of  quince,  according  to  the  historian 
Prescott,  was  formerly  used  in  Spain  as  an 
antidote  for  poisoned  wounds  caused  by  arrows 
dipped  in  aconite. — Samuel  T.  Armstrong. 

CYPERtrS  AE.TICt7LATXJS.  —  This 
American  tropical  plant,  jointed  sedge,  has 
been  used  as  a  tonic,  antemetic,  and  anthel- 
minthic. A  non-oflioial  fluid  extract  is  made, 
the  dose  of  which  is  -J  a  fl.  drachm. 

CYPB.IPEDIUM  (U.  S.  Ph.).— The  rhi- 
zome and  roots  of  Oypripedium  pubescens  and 
Cypripedium  parviflorum,  ladies'  slipper,  an 
orehideous  herb,  are  credited  with  medicinal 
virtues  resembling  those  of  valerian,  but 
feebler.  The  fluid  extract,  extractum  cypripe- 
diifluidum  (IT.  S.  Ph.),  may  be  given  in  doses 
of  from  \  to  1  fl.  drachm.  The  plant  contains 
a  resin,  cypripedin,  which  has  been  used  as  a 
narcotic  for  children  in  doses  of  from  f  to  3 
grains. 

CYTISUS  LABURNUM.— This  geniste- 
ous  plant  has  been  employed  as  a  nervous 
sedative.  It  contains  an  alkaloid,  cytisine,  Cjo 
HjtNsO,  the  nitrate  and  the  hydrochloride  of 
which  have  been  given  subcutaneously,  in 
doses  of  from  -^^  to  -^  of  a  grain,  for  the  relief 
of  vaso-paralytic  migraine. 

DAMIANA.— This  drug  consists  of  the 
leaves  of  Turnera  aphrodisiaca  and  Turnera 
diffusa,  two  small,  mint-like  shrubs  of  the 
family  Turneracece,  indigenous  to  Mexico  and 
Central  America.  The  leaves  of  other  allied 
plants,  such  as  Bigelovia  veneta,  are  still  to 
some  extent  mingled  with  these  to  form  the 
damiana  of  commerce,  but  to  a  lesser  extent 
than  formerly.  The  twigs,  small  branches, 
and  flowers  are  to  be  found  with  the  leaves  as 
they  appear  in  the  market. 

The  odour  of  the  entire  plant  is  agreeable, 
resembling  that  of  mint,  and  is  due  to  the 
presence  of  a  volatile  oil.  The  taste  is  bitter. 
In  addition  to  this  volatile  oil,  damiana  con- 
tains two  resins,  tannin,  and  an  extractive. 
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but  to  which  of  these  constituents  it  owes  the 
peculiar  qualities  ascribed  to  it  is  unknown. 
Wonderful  aphrodisiac  powers  are  attributed 
to  it  by  the  Mexicans,  who  hare  used  it  for 
many  years,  and  now  it  forms  the  principal 
ingredient  of  the  various  "  manhood-restor- 
ers "  widely  advertised  by  charlatans,  but  the 
value  of  the  drug  is  doubtful.  It  does  proba- 
bly exert  some  stimulant  effect  upon  the  sexu- 
al appetite  and  function,  but  not  to  any  such 
degree  as  has  been  alleged.  In  its  physiologi- 
cal action  it  is  a  stimulant  diuretic  and  a  gen- 
eral bitter  tonic ;  on  the  digestive  organs  it 
acts  as  a  carminative  and  slightly  as  a  chola- 
gogue,  and,  in  larger  doses,  as  a  laxative  or 
cathartic. 

The  main  purpose  for  which  damiana  is  em- 
ployed is  to  act  as  an  aphrodisiac  in  eases  of 
functional  impotence.  In  such  cases  it  should 
be  combined  with  nux  vomica,  iron,  and  pihos- 
phorus,  and  particularly  with  proper  hygienic 
treatment.  It  has  also  been  employed  with  ad- 
vantage in  some  forms  of  cerebral  exhaustion, 
general  atony  of  the  nervous  system,  nervous 
dyspepsia,  neuralgia,  and  migraine.  Damiana 
is  not  official.  An  infusion  is  used  in  doses  of 
1  il.  drachm,  an  extract  in  doses  of  from  2  to 
10  grains,  and  a  fluid  extract  in  doses  of  from 
10  minims  to  1  S..  drachm. 

Matthias  Lanckton  Fostek. 

DATURA. — See  Stramonium. 

DECOCTIONS,  the  decocta  of  the  pharma- . 
copoeias,  are  preparations  made  by  boiling  one 
or  more  drugs  in  water,  sometimes  after  more 
or  less  prolonged  digestion.  They  are  now 
little  used  in  medicine,  but  occasionally  Zitt- 
mann's  decoction,  decoctum  sarsaparillcB  com- 
positum  (XT.  S.  Pli.,  Ger.  Ph.),  decoctum  sarsce 
compositum  (Br.  Ph.),  is  employed  in  the 
treatment  of  advanced  syphilis.  Decoctions 
are  bulky,  usually  of  a  nauseous  taste,  and  un- 
pleasant to  the  eye,  and  they  decompose  readily 
on  account  of  the  presence  of  gum,  starch,  al- 
buminoids, etc.,  extracted  from  the  substances 
from  which  they  are  made.  They  should  be 
prepared  in  vessels  lined  with  tin  or  porcelain 
or  made  of  china,  and  during  ebullition  a 
cover  must  be  employed,  as  otherwise  when 
any  of  the  constituents  of  the  material  used  is 
volatile  the  efficiency  of  the  preparation  may 
be  destroyed.  The  U.  S.  Ph.  directs  that  all 
non-official  decoctions  shall  be  made  with  50 
grammes  of  the  drug  and  enough  water  to 
make  1,000  c.  c.  of  the  finished  product,  unless 
the  presoriber  orders  a  different  strength. 
The  decoctions  of  the  Br.  Ph.  are  a  trifle 
stronger,  containing  a  little  more  than  0  per 
cent.,  and  in  the  Austr.  and  Ger.  Ph's  the  pro- 
portion varies  from  about  8  to  10  per  cent. 
The  U.  S.  Ph.  has  abandoned  all  these  prepa- 
rations save  a  decoction  of  cetraria  and  the 
compound  decoction  of  sarsaparilla,  and  there 
are  no  very  good  reasons  why  these  should 
have  been  retained.  If  possible,  the  commi- 
nuted, fresh  drug,  sliced  or  bruised,  should  be 
used,  but  when  it  is  not  attainable  the  dried 
one  may  be  employed  with  about  as  good  re- 
sults, provided  it  has  been  reduced  to  a  coarse 
powder.    Almost  any  of  the  medicinal  herbs, 


barks,  or  roots  may  be  employed,  provided  they 
do  not  depend  upon  a  volatile  body  for  their 
virtues.  As  a  rule,  the  dose  of  those  prepared 
from  the  less  active  drugs  may  be  from  1  to  3 
fl.  oz.  In  domestic  medicines  decoctions,  or 
teas,  play  an  important  part,  more  particularly 
in  the  treatment  of  colds  and  ephemeral 
fevers,  eupatorium  or  boneset,  salvia,  dande- 
lion roots,  pennyroyal,  sassafras,  peppermint, 
and  spearmint  being  the  most  commonly  em- 
ployed agents.  Those  made  from  eupatorium 
and  dandelion  roots  possess  some  merit  as  bit- 
ter tonics,  and  are  ordinarily  given  in  doses  of 
from  1  to  2  fl.  oz.,  either  hot  or  cold,  according 
to  the  inclination  of  the  patient.  Those  pre- 
pared from  the  other  substances  mentioned  are 
usually  administered  as  hot  as  possible,  and, 
although  consisting  of  little  more  than  water 
flavoured  with  a  volatile  oil,  they  are  more  or 
less  useful,  as  they  are  given  in  considerable 
quantities  and  immediately  before  going  to 
bed  to  "  break  up  a  cold."  It  is  probable, 
hovpever,  that  an  equal  bulk  of  hot  water 
would  excite  fully  as  free  diaphoresis  as  they 
do.  In  small  doses  they  are  mildly  carmina- 
tive, and  in  the  country  are  given  freely  to 
infants  for  the  relief  of  colic.  When  unsweet- 
ened, they  are  fairly  free  from  objection  for 
this  purpose. — Russell  H.  Nevins. 

DELPHINIUM.— See  Staphisagel4.. 

DEMUIiCENTS.— These  are  substances 
that  exert  a  soothing  effect  on  irritated  sur- 
faces to  which  they  are  applied,  rather  by  rea- 
son of  their  bland,  mucilaginous  physical 
properties  than  on  account  of  any  real  medici- 
nal action. 

_  DENTIFRICES.— Precisely  defined,  den- 
tifrices are  substances  used  as  abrasives  for 
the  removal  of  deposits  of  foreign  materials 
from  the  surfaces  of  the  teeth.  As  commonly 
applied,  the  term  includes  all  preparations, 
whether  powders,  soaps,  pastes,  or  mouth 
washes,  used  for  the  attainment  of  a  hygienic 
condition  of  the  oral  cavity. 

A  wider  significance  attaches  to  these  agents 
of  therapeusis,  due  to  modification  and  devel- 
opment of  the  theories  of  oral  pathology.  In- 
definite mixtures  are  replaced  by  definite 
prescriptions  compounded  with  a  view  to  cor- 
recting recognised  pathological  states  by  means 
of  accurately  applied  therapeutic  agents. 

The  researches  of  Miller  have  demonstrated 
beyond  a  reasonable  doubt  that  dental  caries 
is  a  disease  of  microbic  origin,  as  are  also  sev- 
eral varieties  of  stomatitis. 

The  investigations  of  the  same  gentleman 
have  shown  a  great  number  of  specifically 
pathogenic  organisms  which  find  a  most  suit- 
able soil  for  development  in  the  human  mouth. 
Briefly  enumerated,  these  latter  are  the  pyo- 
genic cocci,  the  cocci  of  septiciBmia,  of  pneu- 
monia, and  of  actinomycosis,  and  several 
others.  The  pneumococous  has  been  found  an 
almost  constant  attendant  in  alveolar  abscess. 
The  worse  the  hygienic  condition  of  the  oral 
cavity,  the  more  flourishing  are  the  colonies  of 
the  organisms. 

In  view  of  these  facts,  means  for  the  destruc- 
tion of  the  organisms  is  an  important  and 
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well-defined  indication  for  therapeusis.  As  a 
hint  to  the  importance  of  this  matter,  it  may 
be  stated  that  attacks  of  influenza  have  been 
aborted  by  the  timely  sterilization  of  the  nasal 
and  oral  cavities.  Also,  some  forms  of  aph- 
thous stomatitis  are  curable  by  means  of  a 
hydrogen-dioxide  spray,  without  further  med- 
ication. The  major  purpose  of  the  use  of 
dentifrices  is  the  prevention  of  dental  caries; 
coupled  with  this  is  the  sesthetic  consideration 
of  clean  teeth.  A  brief  review  of  the  disease 
process  (dental  caries)  will  show  clearly  the 
therapeutics  indicated. 

Pood  debris  collect  upon  the  surfaces  of  and 
between  the  teeth.  These  deposits  become  the 
seat  of  lactic  fermentation.  One  of  the  re- 
sulting substances,  lactic  acid,  attacks  and 
decalcifies  the  enamel  with  which  it  is  in  contact. 
Following  the  loss  of  an  area  of  this  tissue, 
the  acid  and  organisms  gain  access  to  the 
tubules  of  the  dentin.  The  acid  destroys  the 
matrix,  and  the  organisms  destroy  the  vital 
elements  of  the  tissue.  Succeeding  this  is  in- 
vasion, inflammation,  and  gangrene  of  the 
dental  pulp,  which  is  usually  followed  after  a 
variable  period  by  abscess  at  the  apex  of  the 
root,  organisms  developing  and  flourishing  as 
they  find  a  suitable  soil. 

Usually  the  first  consideration  in  making  or 
prescribing  a  dentifrice  is  to  employ  some  sub- 
stance possessing  abrasive  power  enough  to 
remove  the  deposits  (the  food  supply  of  organ- 
isms), and  not  powerful  enough  to  abrade  the 
enamel.  The  second  consideration  is  to  find 
means  for  the  destruction  of  the  organisms. 
The  third  is  that  of  neutralizing  the  acid 
product  of  the  fermentation.  The  fourth  is 
the  correction  of  morbid  conditions  arising 
from  the  presence  of  deposits  and  ferments. 
The  fifth  is  the  production  of  a  soil  unfit  for 
the  development  of  organisms. 

The  first  indication  is  usually  met  by  the  use 
of  precipitated  chalk.  As  it  is  mildly  alkaline, 
it  serves  also  to  neutralize  the  acid.  Mechan- 
ical means  precede  and  co-operate  with  the 
chalk ;  quill  toothpicks  and  fioss  silk  remove 
the  coarse  deposits.  Next,  a  soft  toothbrush 
charged  with  the  chalk  is  used  in  such  a  man- 
ner that  the  bristles  are  insinuated  into  inter- 
stices and  the  brushing  is  perpendicular,  as  if 
the  person  were  endeavouring  to  brush  the 
gums  over  the  crowns  of  the  teeth.  When 
lateral  brushing  is  done,  particularly  with  stifE 
brushes,  it  tends  to  brush  the  gums  away  from 
the  necks  of  the  teeth  and  thus  expose  the 
cementum,  a  tissue  more  vulnerable  than  the 
enamel. 

Powdered  magnesia  is  to  be  preferred  to 
chalk  as  an  antacid ;  it  is  a  bland  and  unirri- 
tating  powder,  although  possessing  less  abrasive 
power  than  chalk,  and  particles  which  remain 
under  the  gum  margin  are  not  productive  of 
irritation. 

The  milk  of  magnesia  (Phillips's)  is  an  excel- 
lent antacid  preparation,  particularly  useful  in 
cases  of  erosion. 

For  the  destruction  of  the  organisms,  what 
are  known  as  the  non-toxic  antiseptics  are 
used  as  washes.  Hydrogen  dioxide,  preferably 
3-per-cent.   pyrozone,    fulfils    the   indication. 


Preparations  of  this  substance  should  have 
any  acid  present  neutralized  before  they  are 
used  as  a  mouth  wash.  A  pinch  of  sodium 
peroxide  serves  this  end. 

Listerine,  borine,  and  thymozone  (prepara- 
tions of  thymol,  eucalyptol,  and  boric  acid)  are 
effective  and  agreeable  antiseptics  for  this  pur- 
pose.    They  may  be  used  freely. 

Powdered  charcoal  should  not  be  used  as  a 
dentifrice.  It  is  composed  of  sharp,  hard,  and 
insoluble  particles,  which  insinuate  themselves 
between  the  gums  and  necks  of  the  teeth  and 
cause  irritation. 

Should  a  more  decided  abrasive  than  chalk 
be  demanded,  the  pulverized  interior  of  the 
OS  sepiae  may  be  used. 

If  the  foregoing  means  are  not  sufficient  to 
remove  deposits  from  the  teeth,  any  of  them 
remaining  should  be  removed  by  the  dentist 
by  the  use  of  scalers.  The  operation  of  scaling 
and  polishing  should  be  done  annually  or 
semi-annually. 

It  is  extremely  probable  that  deposits  of 
salivary  calculi  are  due  primarily  to  the  action 
of  lactic  acid  upon  the  fluids  of  the  mouth 
containing  mucin.  The  lactic  acid  coagulates 
the  mucin,  and  in  the  meshes  of  the  coagulum 
are  entangled  lime  salts  from  the  saliva  and 
various  adventitious  substances.  So  the  first 
step  in  preventing  the  formation  of  these  de- 
posits is  eliminating  lactic  fermentation  from 
the  mouth.  With  the  present  food  habits  of 
man  this  is  scarcely  possible. 

Any  preparation  which  can  effect  the  de- 
struction of  salivary  calculi  once  formed  must 
contain  acid  in  an  amount  sufficient  to  decal- 
cify the  enamel. 

If  these  deposits  are  permitted  to  remain, 
they  cause  the  gradual  loss  of  the  teeth  through 
their  encroachment.  They  produce  a  chronic 
congestion  of  the  soft  tissues  upon  which  they 
rest. 

The  following  is  a  sample  of  the  tooth  pow- 
ders in  common  use : 

6  Cretan  praep., 

Iridis  florent.  pulv aa  §]; 

Oss.  sepias  pulv |  ss. : 

01.  limonis,  or        1  q.  s.  for 

01.  gaultheriae,  or  V flavouring 

01.  rosffi.  )  and  odour. 

M. 

Specific  pathological  conditions  will  require 
the  modification  of  prescriptions  used.  This 
subject  is,  however,  included  under  the  caption 
of  oral  therapeutics  general,  and  not  dentifrices. 

The  correction  of  conditions  arising  from 
the  action  of  micro-organisms  will  cover  the 
sterilization  and  filling  of  cavities  of  decay,  to 
restore  lost  tissue  and  prevent  further  ingress 
to  the  interiors  of  the  teeth.  About  the  teeth, 
after  the  removal  of  large  collections  of  foreign 
materials,  the  underlying  soft  parts  will  be 
found  to  present  more  or  less  congestion. 
Usually  applications  of  diluted  tincture  of 
iodine  will  be  necessary  as  a  preliminary  to 
the  use  of  a  wash. 

The  furnishing  of  an  unfit  soil  is  the  pro- 
curement of  perfect  hygienic  conditions.  This 
is  an  end  difiicult  of  attaintment,  but  the  con- 


DEODORIZERS 
DERIVATIVES 


326 


tinued  regular  use  of  dentifrices  and  antisep- 
tic washes  will  do  much.  Viewing  tooth 
powders  commercially,  they  are  a  mixture  of 
prepared  chalk,  powdered  os  sepise,  some  pow- 
dered orris  root,  a  flavouring  of  some  essential 
oil,  a  little  colouring,  and  enough  powdered 
sugar  to  render  them  agreeable  to  the  taste. 

Add  soap  and  we  have  the  tooth  soap ;  make 
a  mixture  of  the  powder  with  honey  and  glyc- 
erin, and  a  tooth  paste  is  the  result. 

The  mouth  washes  of  commerce  are  usually 
combinations  of  cologne  water,  astringent  tinc- 
tures, sugar,  and  colouring  and  flavouring 
matters.  One  of  the  most  widely  advertised  of 
all  is  a  decoction  or  tincture  of  quillaia,  the 
housekeeper's  soap  bark. 

As  therapeutic  agents,  but  few  of  these  have 
any  value.  Dentifrices  and  mouth  washes 
should  have  a  composition  directed  toward  the 
correction  of  whatever  morbid  condition  may 
be  present,  the  constituents  to  be  varied  ac- 
cording to  the  needs. 

In  point  of  effectiveness,  a  4-per-oent.  solu- 
tion of  hydrogen  peroxide  is  superior  to  any 
of  the  advertised  mouth  washes.  The  widest 
latitude  is  covered  by  a  powder  of  magnesia, 
and  this  followed  by  a  mouth  wash  of  an  anti- 
septic. Thymozone  and  listerine  are  of  the 
proper  type.  The  following,  from  Miller,  is 
better  than  either,  as  the  flavour  and  odour 
invite  continued  use : 

Q  Acid,  benzoic 3  parts  ; 

Tinot.  eucalypti 15     " 

Alcohol 100     " 

01.  menth.  pip., 

Saccharin ,  . . .  aa  q.  s. 

The  saccharin,  being  an  antifermentative, 
performs  a  double  office. 

Henry  H.  Burohard. 

DEODORIZERS  are  agents  which  remove 
or  lessen  foul  odours.  It  was  formerly  be- 
lieved that  these  odours  bore  an  important  re- 
lation to  infectious  and  poisonous  matters, 
and  therefore  the  deodorant  drugs  were  em- 
ployed under  the  impression  that  with  the  re- 
moval of  the  smell  there  also  occurred  a 
destruction  of  the  poison  supposed  to  be  its 
accompaniment.  The  association  of  foul 
odours  with  pathogenic  micro-organisms  is 
now  recognised  as  inconstant,  and  it  is  known 
that  a  foul  smell  in  itself  is  no  more  indicative 
of  the  presence  of  disease  than  freedom  from 
odour  is  a  guarantee  of  safety.  For  these 
reasons  deodorizers  are  employed  at  the  pres- 
ent time  merely  for  the  iesthetic  purpose  of 
relieving  the  olfactory  sense  of  disagreeable 
impressions,  while  the  more  important  matter, 
the  prevention  and  the  destruction  of  morbific 
material,  with  which  an  ill  smell  may  or  may 
not  be  associated,  is  accomplished  by  the  use 
of  cleanliness,  antiseptics,  and  disinfectants. 
Disinfection  and  antisepsis,  then,  have  at  the 
present  time  practically  superseded  deodorizing 
as  sanitary  procedures ;  their  aim  is  radical,  and 
in  inhibiting  or  destroying  the  disease-produc- 
ing material  they  remove  the  source  from  which 
a  foul  odour  might  proceed.  All  antiseptics 
and  disinfectants  may  therefore  indirectly  act 
as  deodorizers,  while  some  few  of  them  are 


direct  deodorizers  as  well.  Of  this  class  chlo- 
rine, bromine,  and  iron  sulphate  are  examples, 
as  is  the  much-used  chlorinated  lime,  which 
acts  solely  by  virtue  of  the  chlorine  it  evolves. 
This  chemical  destruction  of  foul  emanations 
is  necessary  to  constitute  a  true  deodorant  ac- 
tion, for  the  mere  removal  of  an  odour  by  ab- 
sorption, as  is  accomplished  by  charcoal,  can 
not  be  entitled  to  that  distinction,  any  more 
than  the  substitution  and  covering  up  of  an 
unpleasant  by  a  pleasant  odour,  as  is  accom- 
plished every  day  in  the  use  of  aromatic  oils 
and  their  preparations. 

In  practice,  deodorizing,  or  the  removal  of 
foul  odours,  may  be  accomplished  in  several 
ways.  If  the  odour  is  due  to  the  action  of  mi- 
cro-organisms we  may  make  use  of  any  of  the 
disinfectants  which  will  destroy  them,  or  of 
the  antiseptics  which  prevent  their  activity, 
and  with  their  death  or  the  inhibition  of  their 
action  the  odour  will  cease.  This  ig  certainly 
the  most  radical  method  of  all,  for  though,  as 
has  been  said,  foul  odours  are  not  necessarily 
indicative  of  disease-producing  organisms,  yet 
they  are  generally  dependent  upon  microbic 
action  of  some  kind,  and  germicides  are  there- 
fore certainly  indicated  for  their  removal. 
This  indication  is  doubly  strong  when  we  real- 
ize that,  though  the  cause  of  the  odour  may 
not  be  the  specific  cause  of  a  disease,  yet  the 
odour  alone  may  in  time  cause  ill  health,  a 
thing  which  over  and  over  again  has  been  seen 
from  the  action  of  the  much-discussed  sewer 
gas,  which  without  producing  a  distinct  and 
clinically  characteristic  disease  may  undoubt- 
edly give  rise  to  cachectic  symptoms  of  grav- 
ity. To  the  removal  of  odours  by  antiseptics 
and  disinfectants  there  is  the  objection  that 
time  is  required  for  their  action,  and  to  meet 
this  objection  there  may  be  employed  such 
drugs  as  carbolic  acid  and  iodoform,  which, 
while  active  by  virtue  of  antisepsis,  at  the 
same  time  have  odours  of  their  own  which  are 
substituted  for  the  offensive  one.  This  com- 
bination of  disinfection  or  antisepsis  with  de- 
odorizing, indeed,  is  oftener  accomplished  by 
the  use  of  carbolic  acid  than  by  any  other 
rneans,  and  this  whether  the  odour  is  from  a 
diseased  part  of  the  patient  or  from  the  re- 
fuse and  other  ill-smelling  matters  of  dwell- 
ings, cesspools,  and  drains.  And,  since  this 
use  is  so  frequent,  it  must  be  emphasized  that, 
though  antiseptic,  and  even  disinfectant,  if  used 
in  sufficient  strength,  and  therefore,  it  may  be 
ultimately  arid  indirectly  deodorant,  carbolic 
acid  has  no  direct  or  chemical  power  as  a  deo- 
dorizer, as  chlorine  has,  its  immediate  effect  in 
removing  an  odour  being  due  solely  to  a  sub- 
stitution of  its  own  odour  for  that  which  it  is 
desired  to  remove.  If  disinfection  is  not  an 
object,  charcoal  may  be  used,  for  by  it  the 
odorous  effluvia  are  absorbed  and  taken  away ; 
but  if  the  cause  of  the  smell  is  continuous  in 
action,  charcoal  is  merely  palliative  and  upon 
its  saturation  the  odour  returns.  Finally,  we 
may  employ  those  simply  aromatic  substances 
of  which  cologne  water  is  an  example.  These 
again  are  but  palliative  (though  if  an  aromatic 
oil  itself  is  used  there  must  be  credited  to  it  a 
slight  antiseptic  virtue)  and  suitable  only  for 
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SBsthetic  purposes  where  the  odour  is  but 
slight  and  the  cause  easily  removable,  for  in 
this  case  again  the  deodorizing  action  is  ap- 
parent only,  since  it  is  due  merely  to  substitu- 
tion and  is  necessarily  limited. 

For  ordinary  domestic  uses  there  is  at  times 
employed  a  solution  of  moderate  strength, 
known  as  compound  solution  of  zinc  and  iron, 
liquor  zinci  et  ferri  compositus  (Nat.  Form.), 
or  as  "  deodorant  solution."  This  contains  16 
tr.  oz.  of  zinc  sulphate,  16  tr.  oz.  of  iron  sul- 
phate, 20  grains  of  naphthol,  60  minims  of  oil 
of  thyme,  120  minims  of  hypophosphorous 
acid,  and  enough  water  to  make  5  pints.  In 
cases  where  woven  fabrics  are  to  be  deodor- 
ized, injury  to  them  is  prevented  by  the  use 
of  a  modified  "  deodorant  solution  "  in  which 
the  iron  sulphate  has  been  replaced  by  the 
same  amount  of  aluminum  sulphate  and  the 
hypophosphorous  acid  omitted. 

Henbt  a.  Geiffin. 

DEPILATORIES,  though  etymologically 
the  term  would  imply  any  means  for  removing 
hairs,  are  more  specifically  such  agents  as  re- 
move the  hair  chemically.  They  were  more 
in  use  formerly  than  now,  and  especially  in 
Eastern  countries,  but  are  still  largely,  and 
often  imprudently,  used  for  cosmetic  purposes. 
Inasmuch  as  none  of  them  prevents  the  hair 
from  growing  again,  while  at  the  same  time 
they  all  tend  more  or  less  to  infiarae  and 
roughen  the  skin,  besides  rendering  each  re- 
newed growth  coarser  than  the  last,  they  are 
objectionable  remedies.  Wherever  for  a  cos- 
metic or  other  purpose  it  is  desirable  to  remove 
superfluous  hair,  the  method  by  electrolysis, 
which  removes  them  permanently,  is  decidedly 
to  be  preferred. 

The  chemicals  most  commonly  employed  in 
depilatories  are  tersulphide  of  arsenic,  quick- 
lime, sulphide  of  barium,  and  sulphide  of  cal- 
cium. Most  of  the  formulae  that  have  been 
recommended  contain  one  or  more  of  these 
substances.  The  "  Rusma  of  the  Turks  "  was 
composed  of  1  part  of  orpiment,  10  parts  of 
quicklime  or  chalk,  and  10  parts  of  starch. 
Delacroix's  poudre  subtile  consisted  of  4  parts 
of  orpiment,  30  of  quicklime,  and  60  of  pow- 
dered gum.  Another  contains  1  part  of  orpi- 
ment, 13  parts  of  quicklime,  10  parts  of  jasmine 
powder,  and  4  parts  of  powder  of  palm  soap. 
When  used,  these  powders  are  made  into  a 
paste  with  a  little  water,  spread  over  the  hairy 
surface,  and  allowed  to  remain  for  a  few  min- 
utes or  till  the  paste  begins  to  dry,  when  it  is 
washed  off.  The  solution  of  calcium  sulphide, 
or  "  Martin's  depilatory,"  "  is  prepared  from  2 
parts  of  slaked  lime  and  3  parts  of  water  by 
passing  through  the  mixture  hydrosulphuric 
acid  as  long  as  it  is  absorbed."  It  forms  a  soft 
mass,  separating  into  two  portions  when  stand- 
ing, and  they  are  mixed  when  it  is  to  be  used. 
If  it  is  properly  prepared,  an  application  of 
from  eight  to  ten  minutes'  duration  is  said  to 
be  sufficient  for  removing  the  hair.  Reveil's 
mixture  is  composed  of  5  drachms  of  calcium 
sulphide,  20  drops  of  essence  of  lemon,  and  2J 
drachms  each  of  glyoerite  of  starch  and  starch. 
Boudet's  mixture  consists  of  3  parts  of  sodium 


sulphide  and  10  each  of  quicklime  and  starch. 
Made  into  a  paste  with  water,  it  is  applied  for 
a  minute  or  two  and  then  is  removed,  together 
with  the  hair,  with  a  wooden  knife.  A  strong 
solution  of  barium  sulphide,  made  into  a  paste 
with  starch,  may  be  used  in  the  same  way. 
Duhring  recommends  the  following : 

5  Barii  sulphid 3  ij ; 

Amyli, 

Zinc,  oxid aa   3  iij. 

M. 

5  Sodii  sulphidi 3  ij ; 

Cretas  prsep 3  vj. 

M. 
These  powders  are  made  into  a  paste  and 
applied  in  the  same  way  as  the  others. 

Edward  B.  Bkonson. 

DEPRESSANTS. — See  Caediac  stimu- 
lants, Tonics,  and  Depressants. 

DERIVATIVES  are  remedies  which  re- 
lieve inflammation  and  allied  morbid  processes 
of  a  part  by  exciting  the  sensory  nerves  of 
another  part  or  by  causing  turgescence  of  the 
latter.  Lotions,  sinapisms,  blisters,  cautery, 
cupping,  leeches,  bleeding,  drainage,  cold,  heat, 
poultices,  fomentations,  packs,  and  baths  are 
the  external  derivatives  which  are  now  most 
used.  The  internal  derivatives  are  now  known 
either  to  be  futile,  like  mercury  for  fever  tem- 
perature, or  to  act  in  other  ways,  like  the  hydra- 
gogues  and  drastics.  Derivatives  are  used  to 
stimulate  in  depressed  rather  than  exhausted 
states,  and  to  reduce  local  inflammations  and 
chronic  serous  accumulations  which  are  not 
accompanied  by  high  arterial  or  febrile  excite- 
ment. 

The  microbe  theory  of  the  inflammation  in 
infectious  diseases  has  brought  into  promi- 
nence other  names  for  the  derivative  measures. 
The  facts,  however,  that  the  household  reme- 
dies which  are  said  to  draw  away  a  disease  be- 
long to  this  class,  and  that  they  relieve  deep 
pain  and  palliate  other  symptoms,  justify  the 
established  belief  that  irritation  or  congestion 
of  one  part  may  influence  a  disease  in  a  deeper- 
seated  or  distant  organ.  Thus,  it  is  difficult 
to  blister  the  skin  overlying  a  region  of  in- 
tense internal  irritation;  the  swelling  of  the 
great  toe  relieves  the  disordered  digestion  of 
gout;  parotiditis  is  relieved  by  an  incipient 
orchitis ;  extensive  burns  of  the  skin  cause 
duodenal  ulcer ;  renal  calculus  may  be  followed 
by  paraplegia;  headache  may  result  from  acid 
gastritis  ;  cerebral  congestion  may  be  reduced 
by  purgatives ;  mental  dulness  or  cold  feet  may 
result  from  the  determination  of  blood  to  the 
digestive  organs  after  a  hearty  meal ;  while 
the  physiological  relations  of  the  uterus  and 
the  mammary  glands,  the  sympathetic  oph- 
thalmia due  to  a  diseased  eye  or  tooth,  the 
shoulder-pain  of  a  diseased  liver,  and  the  relief 
of  deep-seated  pain  by  rubefacients  would  in- 
dicate, according  to  Wood,  that  the  so-called 
trophic  nerves,  which  preside  over  tissue  nu- 
trition, may  be  excited  in  a  reflex  way  by  pe- 
ripheral irritation. 

The  theory  of  the  cure  of  disease  by  conver- 
sion presumes  that  derivatives  alter  morbid 
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action  by  substituting  a  milder  and  more 
easily  cured  disease  for  the  original  malady,  as 
in  the  clearing  of  a  corneal  opacity  by  an  eye 
wash  which  produces  ophthalmia.  The  term 
derivative  has  sometimes  been  limited  to  meas- 
ures which  set  up  an  artificial  disease  in  close 
proximity  to  the  seat  of  the  primary  trouble, 
as  in  the  relief  of  abdominal  pain  by  a  mustard 
plaster ;  while  the  term  revulsive  has  been  used 
for  the  cause  of  a  secondary  disease  in  a  part 
remote  from  the  region  of  the  primary  malady, 
as  in  the  application  of  leeches  and  blisters  to 
the  feet  for  apoplexy.  Though  the  systemic 
action  excited  by  these  agents  had  a  marked 
and  frequently  beneficial  effect  upon  the  pri- 
mary lesion,  the  heroic  treatment  proved  very 
dangerous,  and  it  is  no  longer  believed  that 
the  secondary  disease  cures  the  first,  but  that 
the  causes  of  the  secondary  disease  have  some 
related  and  reflex  action  upon  the  original 
trouble. 

The  useful  action  of  derivatives  was  at  one 
time  explained  by  the  now  discarded  theory 
of  humours  in  the  blood  and  lymph.  The 
local  disease  was  supposed  to  be  cured  by  the 
removal  of  its  peculiar  humour  to  another 
part  of  the  body  or  by  its  drainage  from  the 
surface.  Hence  vesicants,  pustulants,  and 
setons  were  vigorously  employed  until  the 
body  was  found  to  be  almost  too  weak  to  re- 
pair the  treated  part  with  new  tissue.  Thus 
rubefacients  and  diaphoretics  were  used  to  ex- 
cess, while  the  digestion  and  absorption  of 
food  were  almost  destroyed  by  emetics,  chola- 
gogues,  hydragogues,  and  drastics.  There  is 
still  a  widespread  belief  among  the  laity  that 
spring  medicines  are  needed  to  remove  the 
winter's  accumulation  of  evil  humours. 

The  theory  that  the  general  circulation  of 
the  blood  and  lymph  can  be  indirectly  influ- 
enced through  the  irritation  of  the  peripheral 
nerves  was  the  basis  of  a  treatment  formerly 
much  used  for  febrile  inflammations,  and  even 
for  systemic  fevers,  but  experience  has  caused 
the  severe  derivatives  to  be  now  considered  as 
contra-indicated  in  such  cases,  arterial  tension 
and  bodily  temperature  being  dangerously  in- 
creased by  their  use.  In  these  fevers,  nitrate 
of  potassium  was  also  given  internally,  in 
small  doses,  as  it  was  believed  to  prevent  the 
blood  from  coagulating  by  removing  its  tend- 
ency to  form  fibrin,  and  thus  to  favour  a  freer 
circulation,  which  would  remove  several  of  the 
injurious  features  of  inflammatory  fever. 
Small  doses  are  now  known  not  to  have  such 
an  effect,  while  the  larger  doses  will  cause  gas- 
tritis and  other  symptoms  of  poisoning.  That 
derivatives  may  in  a  reflex  manner  affect  local 
circulation,  Brunton  illustrates  by  a  swollen 
finger,  the  painful  vascular  tension  of  which 
when  held  at  the  side  is  relieved  by  holding 
the  finger  above  the  head.  Dipping  the  finger 
in  cold  water,  binding  a  cold  compress  upon 
the  arm,  or  otherwise  contracting  the  arteries 
leading  to  the  swelling,  will  lessen  the  tension 
of  the  vessels.  A  warm  poultice  on  the  finger 
will  also  give  relief,  the  heat  dilating  the  capil- 
laries of  the  collateral  circulation,  thus  divert- 
ing the  blood  current  from  the  inflamed  part. 
Cold,  on  the  other  hand,  brings  about  a  reflex 


contraction  of  the  efferent  arteries,  so  that  less 
blood  reaches  the  inflamed  part.  The  fact 
that  alterations  similar  to  those  caused  by 
cold  and  heat  in  the  finger  may  be  produced 
on  the  circulation  in  internal  organs  in  a  re- 
flex manner  through  the  vaso-motor  nervous 
system  by  derivatives  may  explain  their  use 
as  remedial  measures. 

Because  applications  to  the  surface  of  the 
body  affect  nerves  and  vessels,  and  through 
them  the  nervous  centres,  the  cirqulation,  and 
the  nutrition  of  the  tissues,  Bruce  concludes 
that  their  action  is  very  complex  and  still  ob- 
scure. He  holds  that  rubefacients  and  vesi- 
cants, by  attracting  blood  and  draining  off 
plasma,  will  relieve  the  circulation  of  parts  in 
immediate  vascular  connection  with  the  area 
to  which  these  derivatives  are  applied,  while 
depressing  to  the  same  extent  the  general  cir- 
culation, diminishing  visceral  congestion  or 
inflammation,  and  relieving  the  heart.  Vesi- 
cants and  pustulants  may  relieve  the  blood 
and  tissues  of  organized  or  other  pathogenic 
poisons  by  producing  a  flow  of  plasma  or  pus. 
The  local  circulation  and  nutrition  of  the  un- 
derlying parts  may  be  modified  by  a  simple 
reflex,  the  impression  from  the  irritation  of  the 
cutaneous  nerves  starting  back  from  their  cen- 
tre, efferent  impulses  along  the  vascular  and 
trophic  nerves  of  the  underlying  parts  only. 
The  irritation  of  the  local  nerves  and  vessels 
in  a  superflcial  normal  part  will  also  affect  its 
regulating  vaso-motor  and  trophic  centres  in 
the  brain  and  spinal  cord,  and  this  disturbance 
may  so  influence  an  adjacent  trophic  centre  as 
to  cause  through  the  latter  a  change  in  the 
nutrition  of  a  distant  abnormal  part  which  is  in 
a  condition  of  inflammation,  pain,  unnatural 
activity,  or  overgrowth.  Thus,  diseased  lungs 
or  an  impaired  joint  may  be  benefited  by  the 
alterative  or  derivative  effect  upon  their  nu- 
trition produced  by  irritants  applied  to  over- 
lying, or  even  to  remote  parts. 

The  indications  for  the  use  of  appropriate 
derivatives  are  believed  by  various  authorities 
to  be  found  in  the  following  diseases :  Acute 
local  inflammations  without  fever,  acute  cerebral 
and  spinal  meningitis,  angina  pectoris,  apo- 
plexy, inflammation  of  the  vermiform  appendix, 
arthritis  deformans,  articular  neuroses,  biliary 
calculi,  bronchitis,  bursitis,  caisson  disease,  cer- 
ebral hmmorrhage,  cerebrospinal  meningitis, 
cholera  morbus,  chronic  spinal  meningitis, 
croup,  dyspnoea,  emphysema,  gastralgia,  gout, 
headache,  Hodgkin's  disease,  hyperoemia  of  the 
brain  or  spinal  cord  or  of  their  meninges,  hyste- 
ria, interstitial  pneumonia,  laryngitis,  leucocy- 
thmmia,  locomotor  ataxia,  lumbago,  meningeal 
delirium,  mumps,  myelitis,  nephritis,  neural- 
gia, neuritis,  epistaxis,  pachymeningitis,  peri- 
carditis, peritonitis,  phary^igitis,  pleurisy, 
poliomyelitis  anterior,  progressive  bulbar 
paralysis,  renal  calculi  or  colic,  retro-nasal 
phlegmon,  sciatica,  shock,  spasm,  spermator- 
rhoea, spinal-cord  diseases,  spinal  irritation, 
spleen  diseases,  stenosis  of  the  trachea,  syncope, 
synovitis,  thrombosis  of  cerebral  vessels,  tuber- 
culosis of  the  larynx,  tubercular  meningitis, 
tumours  of  the  brain  or  spinal  cord,  vomiting, 
and  yellow  fever. 
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The  contra-indications  to  derivatives  are 
fever  and  general  arterial  excitement,  the  in- 
jurious symptoms  of  which  are  increased; 
asthenia,  or  exhaustion  of  vital  power,  where 
the  weakened  system  may  not  be  able  to  react 
and  repair  the  irritated  and  injured  tissue ; 
constitutional  symptoms  such  as  are  found 
in  general  infections  or  in  general  dropsy; 
and  when  the  diseased  parts  are  very  irrita- 
ble organs,  such  as  the  eye,  which  is  more  apt 
to  be  irritated  than  the  adjacent  part  to 
which  the  derivative  is  applied.  Among  the 
derivative  measures  which  may  be  employed 
to  lessen  inflammation  and  related  morbid 
processes  are  the  following :  Rubefacients,  in- 
cluding hot  water,  mustard  and  its  prepara- 
tions, ammonia  and  its  preparations,  the 
confined  vapour  of  alcohol,  chloroform,  or 
ether,  volatile  oils,  especially  camphor,  men- 
thol, thymol,  and  turpentine,  iodine  carefully 
applied,  arnica,  capsicum  plaster,  and  pitch 
plaster ;  other  local  stimulants,  such  as  cold 
water  or  air,  mechanical  friction,  faradaic 
electricity,  and  the  rapid  evaporation  of  local 
refrigerants ;  vesicants,  including  cantharides, 
mezereum,  glacial  acetic  acid,  confined  ammo- 
nia, iodine,  mustard  oil,  and  scalding  water; 
pustulants,  such  as  croton  oil,  tartar  emetic, 
strong  nitrate  of  silver,  ipecac,  and  the  nitric- 
acid  issue,  which  is  a  paper  disk  saturated  with 
nitric  acid,  to  be  placed  over  the  praecordia 
in  angina  pectoris,  the  suppuration  being  ex- 
cited by  covering  the  blister  with  a  frequently 
renewed  disk  of  adhesive  plaster;  cautery, 
caustics,  cupping,  leeches,  bleeding,  and  setons, 
which  are  severer  measures ;  demulcents, 
which  relieve  tension,  including  poultices  of 
bread,  meal,  and  flaxseed,  fatty  emollients, 
moist  warmth  from  bandages  or  purified  cot- 
ton, fomentations,  hot  douches,  and  other  local 
anodynes,  such  as  belladonna  plaster,  opium 
plaster,  galvanic  electricity,  water,  vinegar, 
saline  lotions,  and  anodyne  liniments. 

DERMATOL. — This  is  a  trade  name  for 
bismuth  .subgallate,  the  process  of  making 
which  has  been  patented  in  the  United  States 
by  a  foreign  firm.  It  is  a  yellow,  odourless, 
tasteless  powder,  insoluble  in  ordinary  solvents. 
Topically  applied,  it  is  antiseptic,  astringent, 
stimulant  (sometimes  irritating),  and  some- 
what analgetic.  It  has  been  used  satisfactorily 
as  a  substitute  for  iodoform,  dusted  on  to 
wounds,  etc.,  in  the  form  of  powder  or  applied 
in  an  ointment  of  the  strength  of  from  10  to 
20  per  cent.,  or  suspended  in  glycerin  or  collo- 
dion, to  suppuraiing  surfaces,  burns,  excoria- 
tions, and  patches  of  eczema.  Given  internally, 
it  has  proved  very  effoacious  in  the  treatment 
of  various  forms  of  diarrhosa  and  in  that  of 
fermentative  dyspepsia.  It  may  be  given  in 
daily  amounts  of  from  30  to  90  grains;  30 
grains  every  four  hours  have  been  given  in 
severe  diarrhoea. 

DESICCANTS  are  agents  that  tend  to  pro- 
mote drying  of  the  surface,  more  particularly 
the  cutaneous  surface.  The  indication  for 
such  agents  is  afforded  in  many  conditions  of 
the  skin  in  which  an  excessive  secretion  or 
abundant  exudation,  by  causing  maceration  of 


the  epidermis,  renders  it  more  vulnerable  and 
hence  more  liable  to  inflammation.  Certain 
remedies  that  control  excessive  secretion  by 
acting  on  the  perspiratory  function,  like  the 
anthidrotics,  or  substances  that  diminish  ab- 
normal exudation  from  the  surface  by  condens- 
ing the  epidermic  or  epithelial  cells,  like,  for 
example,  certain  astringent  lotions,  may  be- 
come virtually  desiccant  agents.  But  technical- 
ly desiccants  differ  from  these  in  that  they  act 
solely  upon  the  surface.  They  are  essentially 
absorbent  agents,  though  incidentally  they 
may  be  more  or  less  hygroscopic.  For  the 
most  part  they  are  powdery  substances  which 
are  practically  inert  so  far  as  any  chemical  or 
physiological  action  is  concerned.  They  may- 
be either  mineral  or  vegetable,  and  include 
such  substances  as  talcum,  magnesia,  zinc  ox- 
ide, precipitated  zinc  oleate,  zinc  stearate,  bis- 
muth subnitrate,  subcarbonate,  or  subgallate, 
prepared  chalk,  lycopodium,  the  starches  of 
wheat,  corn,  or  rice,  Florentine  orris  root,  and 
in  general  all  the  so-called  "  dusting  "  or  "  toi- 
let powders."  With  regard  to  the  last  named, 
however,  it  is  always  important  that  their  com- 
position be  known.  Many  of  them  contain 
lead,  mercury,  or  other  deleterious  ingredients. 
Great  care,  moreover,  is  needed  to  have  the 
powder  used  free  from  grit  and  very  fine  or 
what  is  commonly  known  as  "impalpable." 
Many  of  them  are  apt  to  attract  moisture,  and 
so  become  lumpy  or  gritty.  They  are  best 
preserved  in  good  paper  boxes  kept  in  a  dry 
place.  Special  care  is  required  in  the  use  of 
gypsum,  which,  when  diluted  with  lycopodium, 
talcum,  or  some  other  simple  and  bland  powder, 
forms  an  admirable  desiccant  for  exuding  sur- 
faces. But  because  of  its  hygroscopic  nature  it 
is  apt  to  cake  on  the  surface  unless  used  with 
care.  It  is  a  good  plan  with  this  as  with  other 
drying  powders,  when  applied  in  folds  of  the 
skin  or  in  joint  flexures,  to  sew  the  powder 
into  elongated  bags  of  cheese  cloth  which  are 
quilted  across  to  prevent  its  shifting  and  are 
then  pressed  well  down  upon  the  surface  which 
it  is  desired  to  protect  and  keep  dry.  Among 
the  desiccants  might  also  be  included  certain 
drying  ointments,  such,  for  example,  as  Las- 
sar's  paste,  which  is  composed  of  1  part  each 
of  zinc  oxide  and  powdered  starch  with  2  parts 
of  vaseline.  It  is  a  question  whether  a  drying 
oil  like  linseed  oil  should  be  included  also. 
Though  it  tends  decidedly  to  reduce  a  patho- 
logical discharge  from  the  skin  in  superficial 
inflammations,  it  has  a  modifying  effect  as  a 
reducing  agent  upon  the  epidermis  which  dis- 
tinguishes it  from  most  of  the  desiccants  men- 
tioned.— Edward  B.  Bronson. 

DETERGENTS.— With  the  exception  of 
soap  and  water,  the  cleansing  agents  are  really 
antiseptics,  and  the  reader  is  referred  to  the 
article  on  those  drugs. 

DIACHYLON.— This  ancient  name  sur- 
vives as  one  of  the  appellations  of  lead  plaster, 
emplastrum  plumbi  (see  under  Lead),  and  of 
an  ointment,  unguentum  diachylon  (U.  S.  Ph. 
Ger.  Ph.),  composed  of  equal  parts  of  lead 
plaster  and  olive  oil.  Diachylon  ointment  is 
much  used  as  a  soothing  application  in  various 
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forms  of  cutaneous  irritation,  notably  that 
produced  by  frictions  with  irritating  sub- 
stances for  reducing  the  infiltration  of  the 
skin  in  chronic  eczema,  and  in  bromidrosis, 
especially  of  the  feet  (see  Anthidrotics,  page 
103). 

SIALTZED     PREPAE.ATIONS     are 

preparations  obtained  by  the  process  of  dia- 
lysis, which  is  based  upon  the  law  of  the 
diffusibility  of  gases,  or  of  liquids  misoible 
with  each  other,  even  when  separated  from 
each  other  by  porous  diaphragms.  "  Porous  " 
is  to  be  taken  here  in  a  restricted  sense,  such 
membranes  or  diaphragms  as  permit  a  visible 
filtration  being  exempted.  The  law  of  the 
diffusion  of  gases  and  liquids  was  first  clearly 
demonstrated  by  Graham.  It  is  only  the  dif- 
fusibility of  liquids  which  need  be  treated  of 
here.  Assuming  that  equal  volumes  of  two 
aqueous  solutions  of  some  salt  (for  instance,  so- 
dium chloride)  of  different  densities  or  percent- 
ages are  placed  in  an  apparatus  so  a,rranged 
that  they  are  separated  by  a  porous  diaphragm 
(such  as  an  animal  membrane,  parchment-pa- 
per, etc.),  there  will  be  two  currents  established, 
one  of  the  stronger  solution  through  the  dia- 
phragm into  the  weaker,  and  another  of  the 
weaker  solution  through  the  diaphragm  into 
the  stronger.  If  the  two  solutions  are  allowed 
to  remain  in  the  apparatus  suflBciently  long, 
they  will  eventually  both  contain  the  same 
percentage  of  the  salt  and  remain  at  an  equi- 
librium. If  unequal  volumes  of  two  different 
solutions  are  made  to  pass,  or  to  "  dialyze " 
through  a  diaphragm  into  each  other,  the  re- 
action will  also  cease  when  both  are  of  the  same 
percentage  strength,  but,  as  one  of  them  is  of 
larger  volume  than  the  other,  the  former  will 
contain  the  larger  portion  of  the  salt.  If,  for 
Instance,  1  pound  of  a  10-per-cent.  solution  of 
a  salt  (containing,  therefore,  700  grains  of  the 
latter)  is  placed  in  a  dialyzer  (see  below),  and 
this  floated  upon  10  pounds  of  water,  salt  will 
pass  through  the  diaphragm  until  the  solutions 
on  both  sides  of  this  are  of  the  same  density. 

Assuming  that  there  were  no  change  of  the 
weights  of  liquid  on  either  side,  there  would 
finally  be  in  the  dialyzer  1  pound  of  a  0-909- 
per-cent.  solution  of  the  salt,  and  on  the  other 
side  10  pounds  of  a  solution  of  the  same 
strength.  Of  the  700  grains  of  the  salt  origi- 
nally contained  in  the  smaller  volume,  636'3 
grains  will,  therefore,  have  passed  into  the 
larger  volume.  If  now  the  dialyzer  were 
floated  upon  a  fresh  volume  of  water,  the  same 
process  would  be  repeated — that  is,  of  the  63-7 
grains  of  the  salt,  57'82  grains  would  pass  into 
the  water.  Upon  repeating  the  process  several 
times  more,  the  amount  of  salt  would  gradu- 
ally become  less  and  less.  Theoretically  the 
process  is  without  limit,  but  in  practice  it  is 
necessary  to  stop  when  the  useful  limit  is 
reached,  and  this  varies  according  to  circum- 
stances. Since  the  rate  of  diffusion  is  largely 
influenced  by  the  temperature  of  the  liquids 
or  surrounding  air,  it  is  necessary  to  guard 
against  sudden  changes ;  and  it  is  always  ad- 
visable to  select  such  conditions  as  will  expe- 
dite the  process.     It   should  also  be  stated 


here  that  membranes  differ  very  much  in 
their  penetrability  as  regards  various  liquids. 
If  water  is  separated  from  alcohol  by  a  rubber 
membrane,  the  alcohol  will  pass  into  the  water, 
but  the  water  will  not  pass  to  the  other  side. 
If  a  concentrated  salt  solution  contained  in  a 
bladder  is  immersed  in  water,  the  latter  will 
pass  more  rapidly  into  the  water  than  the  salt 
solution  outward,  and  the  bladder  may  thus 
be  ruptured.  Experience  has  shown  that  there 
are  certain  limits  of  concentration  which  it  is 
best  not  to  exceed. 

The  process  of  dialysis  is  carried  out  on  a 
small  scale  by  means  of  two  vessels,  one  of 
which,  the  larger,  or  outer,  is  intended  to  be 
charged  with  water  or  other  suitable  liquid, 
and  another  smaller  vessel,  the  bottom  of  which 
consists  of  a  porous  membrane  (parchment- 
paper,  etc.).  The  former  vessel  is  known  as  an 
"  exarysator,"  and  the  latter  as  a  "  dialyzer  " 
or  "  dialysator."  The  water  or  other  liquid 
into  which  the  substances  dialyze  is  often  des- 
ignated as  "  diflusate."  The  solution  which  is 
to  be  subjected  to  the  process  of  dialysis  is 
poured  into  the  dialyzer  to  a  height  not  ex- 
ceeding about  half  an  inch,  and  this  vessel  then 
floated  upon  the  liquid  in  the  larger  vessel. 
Osmosis  soon  begins,  and  may  be  continued 
until  equilibrium  in  the  percentage  of  the  di- 
alyzed  substances  on  both  sides  of  the  mem- 
brane is  established.  When  the  portion  on 
the  dialyzer  is  practically  exhausted,  a  new 
portion  of  the  original  liquid  may  be  subjected 
to  treatment,  and  if  the  desired  object  admits 
of  it,  the  several  residues  may  be  concentrated 
and  further  dialyzed. 

There  is  a  remarkable  difference  as  regards 
the  facility  with  which  different  substances 
will  pass  through  such  porous  membranes. 
Chemical  bodies  of  a  definite  composition  and 
capable  of  crystallizing  dialyze  readily  and 
more  or  less  rapidly.  Such  bodies  are  desig- 
nated as  "crystalloids."  Other  bodies,  par- 
ticularly those  of  an  amorphous  character, 
dialyze  only  slowly  or  not  at  all.  These  are 
termed  "  colloids."  As  an  example  of  the  lat- 
ter class  may  be  mentioned  albumin.  This 
does  not  altogether  fail  to  dialyze,  but  it  dia- 
lyzes  very  slowly  as  compared  with  crystalloids. 

The  process  of  dialysis  is  employed  in  certain 
technical  operations  on  the  large  scale,  as,  for 
instance,  for  the  extraction  of  sugar  from  beets. 
It  is  used  by  the  chemist  or  toxicologist  for 
the  separation  of  alkaloids,  arsenious  acid,  and 
other  "  crystalloids  "  from  complex  mixtures.. 
And  it  has  been  applied  in  the  preparation  of 
standardized  liquid  extracts  of  vegetable  drugs 
containing  active  principles.  Some  ten  years 
ago  a  class  of  preparations  of  this  nature  was 
put  on  the  market  under  the  name  of  dialy- 
sates.  These  were  aqueous  or  hydro-alcoholic 
solutions  of  the  dialyzed  active  principles  ad- 
justed to  a  definite  strength.  Their  standardi- 
zation was  in  most  cases  effected  by  means  of 
Mayer's  solution.     They  are  no  longer  in  use. 

While  in  most  oases  that  portion  of  a  mix- 
ture or  solution  which  passes  through  the  mem- 
brane is  the  useful  object  of  the  process,  there 
is  one  exception,  so  far  as  medicinal  chemicals 
are  concerned.    This  is  dialyzed  iron,     In  this 
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case  it  is  the  residue  on  the  dialyzer  that  is 
wanted.  When  a  solution  of  ferric  chloride  is 
subjected  to  dialysis,  and  the  diffusate  replaced 
by  fresh  water  several  times  daily,  there  will 
finally  remain  on  the  dialyzer  a  liquid  basic  fer- 
ric chloride  the  chlorine  of  which  no  longer 
reacts  with  silver  nitrate.  Since  it  requires 
several  weeks  to  accomplish  this,  and  since  a 
very  large  plant  would  be  necessary  to  turn  out 
enough  product  to  supply  the  market,  efEorts 
have  been  made  to  obtain  the  same  product  in 
a  simpler  manner,  and  these  efEorts  have  been 
successful.  The  method  now  employed  is  as 
follows :  195  parts  of  a  solution  of  ferric  chlo- 
ride, containing  5  per  cent,  of  the  latter,  are 
gradually  poured  into  a  mixture  of  35  parts  of 
ammonia  water  (10  per  cent.)  and  320  parts  of 
water.  The  resulting  precipitate  of  ferric  hy- 
drate is  completely  washed,  the  excess  of  water 
pressed  out,  and  the  magma  mixed  with  3  parts 
of  hydrochloric  acid  and  set  aside  for  three 
days,  when  it  is  slightly  warmed  to  effect 
complete  solution.  Finally,  the  solution  is 
mixed  with  water  until  it  has  the  specific  gravity 
of  I'OSO.  It  now  contains  nearly  3'5  per  cent, 
of  metallic  iron.  This  preparation  is  official 
in  the  German  Pharmacopoeia  under  the  name 
Uquor  ferri  oxychlorati,  and  it  is  there  espe- 
cially mentioned  that  this  preparation  may  be 
dispensed  when  liquor  ferri  oxydati  dialysati 
is  prescribed.  Since  all  the  "  dialyzed  iron  " 
of  the  market  is  now  made  in  the  manner  just 
described,  the  name  "  dialyzed  iron  "  has  become 
a  misnomer,  and  yet  is  likely  to  remain  in  use. 
Charles  Rice. 

DIAPHORETICS. — The  skin  performs 
two  secretory  functions — one,  the  secretion  of 
sebaceous  material,  the  other  that  of  a  watery 
fluid  holding  certain  solid  ingredients  in  solu- 
tion. No  drug  of  which  we  at  present  have 
knowledge  has  any  influence  to  increase  the 
sebaceous  secretion,  but  the  watery  secretion, 
or  perspiration,  is  very  subject  to  stimulation 
and  depression  from  both  internal  and  exter- 
nal influences.  All  of  the  means  employed  to 
increase  perspiration  are  included  under  the 
term  diaphoretics. 

Two  purposes  are  fulfilled  by  perspiration : 
the  elimination  of  certain  excrementitious  ma- 
terials from  the  body,  and  the  regulation  of  its 
temperature.  In  a  condition  of  health  the 
eliminated  material  consists  mainly  of  chloride 
of  sodium,  some  fatty  acids,  neutral  fats,  and 
ammonia,  and  it  is  doubtful  if  it  can  then  be 
found  to  contain  lactic  acid  and  urea,  although 
these  are  present  in  certain  morbid  conditions. 
The  amount  of  perspiration  varies  from  day  to 
day  not  only  on  account  of  the  fact  that  the 
kidneys  and  the  skin  act  to  a  certain  extent 
vicariously  for  each  other,  but  also  on  account 
of  the  varying  condition  of  the  external  heat. 
The  higher  the  temperature  of  the  surround- 
ing atmosphere  is,  the  more  freely  is  the  per- 
spiration poured  forth  and  evaporated  from 
the  surface  of  the  body,  and  thus  the  heat  of 
the  body  itself  is  regulated  and  equably  main- 
tained. It  has  been  estimated  by  Helmholtz 
that  seventy-seven  and  a  half  per  cent,  of  the 
whole  loss  of  heat  from  the  body  is  through 


the  skin,  mainly  by  means  of  perspiration, 
partly  through  radiation  and  conduction. 

Although  there  are  many  drugs  which  are 
more  or  less  diaphoretic  in  their  action,  there 
are  very  few  whose  action  is  so  peculiarly  of 
this  nature  that  they  should  be  classed  distinc- 
tively under  this  heading.  Heat,  both  moist 
and  dry,  and  pilocarpine,  may  be  so  classed, 
but  the  list  of  drugs  employed  must  include 
those  whose  distinctive  qualities  insure  their 
classification  elsewhere,  such  as  nicotine,  alco- 
hol, salts  of  antimony,  ipecacuanha,  salicylic 
acid  and  its  salts,  acetate  and  citrate  of  potas- 
sium, Dover's  powder,  guaiacum,  sulphur,  cam- 
phor, opium,  mezereon,  sarsaparilla,  sassafras, 
serpentaria,  senega,  ether,  sweet  spirits  of  nitre, 
lobelia,  cocaine,  aconite,  and  veratrum  viride. 
An  account  of  each  will  be  found  elsewhere. 

The  Turkish  and  Russian  baths  are  valuable 
mainly  on  account  of  the  diaphoretic  action  of 
the  hot  air,  or  steam,  and  this  action,  when 
needed,  may  be  obtained  at  home  by  means  of 
very  simple  improvised  apparatus.  To  give  a 
hot-air  bath,  place  the  patient  in  bed  naked, 
with  a  cradle  over  him  to  support  the  bed- 
clothing,  and  allow  the  air  free  access  to  the 
body.  Cover  well  with  blankets,  tucking  them 
in  closely  on  all  sides  and  around  the  neck, 
leaving  the  smallest  possible  aperture  at  a 
convenient  place  for  the  introduction  of  a  tin 
tube  beneath  the  clothes.  This  tube  should 
pass  downward  beside  the  bed  and  the  lower 
end  should  flare  outward.  Beneath  this  end 
of  the  tube  place  the  flame  of  an  alcohol  lamp. 
A  heated  current  of  air  will  thus  be  constantly 
carried  into  the  space  about  the  patient's  body, 
and  the  temperature  will  rise  rapidly  to  a  high 
degree.  A  vapour  bath  may  be  extemporized 
by  seating  the  patient  on  a  chair  having  beneath 
it  a  vessel  of  water  kept  boiling  by  means  of  an 
alcohol  lamp  and  carefully  enveloping  all  parts 
of  the  body  as  high  as  the  neck  with  blankets. 
By  either  of  these  methods  prompt  and  power- 
ful diaphoresis  may  be  induced. 

Herb  teas,  hot  lemonade,  and  hot,  diluted 
alcoholic  drinks  are  promptly  diaphoretic,  but 
are  not  powerful  and  their  effect  is  short-lived. 
They  are  useful  mainly  to  equalize  the  circu- 
lation after  exposure  to  taking  cold,  and  when 
they  are  used  for  this  purpose  the  patient 
should  adopt  other  means  for  maintaining  the 
diaphoresis  thus  induced — such,  for  example, 
as  wrapping  the  body  in  warm  blankets. 

The  most  powerful  diaphoretic  known  is 
pilocarpine,  the  active  principle  of  jaborandi. 
It  is  used  in  the  form  of  the  infusion  or  of  the 
fluid  extract  of  jaborandi  as  well  as  the  nitrate 
and  hydi-ochloride  of  the  alkaloid  pilocarpine, 
which  may  be  given  hypodermically.  What- 
ever form  of  administration  is  chosen,  the  effect 
is  about  the  same.  In  flve  or  ten  minutes  a 
flush  appears  all  overthebody,  beginning  with 
the  head  and  neck,  the  rapidity  of  the  pulse 
increases,  and  the  perspiration  begins  to  flow 
away  very  copiously.  It  usually  acts  strongly 
as  a  sialagogue,  and  frequently  there  is  induced 
an  abundant  secretion  from  the  mucous  mem- 
branes throughout  the  entire  body.  For  the 
purpose  of  eliminating  excrementitious  ma- 
terials from  the  body  by  means  of  the  per- 
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spiration  jaborandi  is  particularly  eflfectiye. 
Although  urea  is  excreted  very  slightly  if  at 
all  by  the  sweat  glands  when  the  body  is  in  a 
state  of  health,  it  may  be  eliminated  thus  to  a 
considerable  amount  in  renal  diseases,  and 
jaborandi  induces  this  elimination  more  than 
any  other  agent. 

i'he  purposes  for  which  diaphoretics  may  be 
employed  are  to  increase  the  elimination  from 
the  bodv  of  excrementitious  materials,  to  lower 
the  temperature,  to  equalize  the  circulation 
and  prevent  localized  congestions  after  expo- 
sure to  taking  cold,  and  to  reduce  dropsical 
effusions. 

In  fevers  waste  products  are  formed  in  in- 
creased amounts,  and  diaphoresis,  when  it  can 
be  induced,  aids  in  their  elimination  while  at 
the  same  time  it  tends  to  lower  the  tempera- 
ture. To  attain  this  purpose  the  wet  pack  and 
warm  alcoholic  and  aromatic  drinks  are  em- 
ployed, as  well  as  such  drugs  as  tartar  emetic, 
ipecacuanha,  spirit  of  Mindererus,  citrate  of 

Eotassium,  aconite,  and  veratrum  viride.  Per- 
aps  the  drug  most  commonly  employed  for 
this  purpose  is  ipecacuanha,  sometimes  alone, 
but  usually  in  combination  with  opium  in  the 
well-known  Dover's  powder.  By  giving  this 
mixture  we  obtain  the  relaxing  effect  of  ipe- 
cacuanha and  the  stimulating  effect  of  opium 
upon  the  cutaneous  circulation,  and  not  infre- 
quently inflammatory  diseases  are  cut  short 
by  its  timely  administration.  It  may  be  I'e- 
marked  here  in  passing  that  the  perspiration 
is  the  only  secretion  of  the  body  which  is  in- 
creased by  opium.  The  powerful  action  of 
jaborandi  in  determining  the  elimination  of 
urea  through  the  skin  in  renal  troubles  has 
been  mentioned  above.  This  drug  is  therefore 
very  useful  in  the  urcemia  of  acute  stnA  puer- 
peral nephritis  and,  to  a  lesser  degree,  in  the 
chronic  forms  of  Bright's  disease.  Other  dis- 
eases also  seem  to  be  benefited  by  the  depu- 
rating action  of  certain  diaphoretics.  Thus 
rheumatism  is  often  controlled  by  salicylic 
acid  and  its  salts,  which  cause  free  diaphoresis, 
and  it  is  quite  possible  that  the  elimination  of 
the  morbific  cause  from  the  body  is  determined 
through  the  perspiration  by  the  action  of  this 
drug.  This  may  also,  perhaps,  explain  the 
beneficial  action  of  guaiacum  and  sulphur 
in  chronic  rheumatism.  Impaired  function  of 
the  skin  seems  to  have  at  least  something  to 
do  with  this  disease. 

To  reduce  serous  effusions  diaphoretics  are 
sometimes  very  useful,  particularly  when  these 
effusions  are  the  result  of  acute  disease.  But 
when  they  are  the  consequences  of  organic 
changes  in  the  kidneys,  heart,  or  liver,  they 
can  be  benefited  only  to  a  very  limited  degree. 
Small  localized  effusions,  such  as  exist  in  de- 
tachment of  the  retina,  seem  to  find  in  these 
means  their  most  promising  form  of  treatment. 
In  detachment  of  the  retina  the  treatment 
which  at  the  present  time  is  considered  to  af- 
ford the  best  chance  for  recovery  is  absolute 
rest  in  the  recumbent  posture  with  the  eyes 
bandaged,  with  daily  diaphoresis  by  means  of 
pilocarpine  and  the  hot-air  bath.  The  fluid 
beneath  the  retina  is  sometimes  absorbed,  and 
the  retina  becomes  reattached  to  the  chori- 


oid,  but  too  frequently  little  effect  is  pro- 
duced. 

Acute  nephritis  is  the  disease  in  which  di- 
aphoretics are  ideally  most  indicated.  In  all 
their  modes  of  action  they  combat  that  in- 
flammation. They  increase  the  elimination 
throiigh  the  skin  of  urea  and  other  excre- 
mentitious substances  usually  excreted  by  the 
kidneys,  thus  relieving  those  organs  and 
protecting  the  nervous  system  from  ura3mic 
poisoning ;  they  lower  the  temperature ;  they 
tend  to  equalize  the  circulation  and  draw  away 
the  superabundant  blood  from  the  congested 
or  inflamed  kidneys,  and  so  to  aid  them  to  re- 
sume their  normal  functions ;  and  they  reduce 
the  dropsical  effusions  caused  by  this  disease. 
To  do  this  work  jaborandi  or  pilocarpine  is, 
when  not  otherwise  contra-indicated,  the  ideal 
diaphoretic. 

It  is  probable  that  diaphoretics  act  mainly 
through  the  nervous  system,  though  some,  per- 
haps, act  directly  upon  the  superficial  blood- 
vessels. The  action  through  the  nervous 
system  may  be  centrally  or  peripherally  upon 
the  sweat  centres  in  the  spinal  cord  or  medulla 
oblongata,  upon  the  nerves  themselves  as  they 
pass  from  these  centres  to  the  perspiratory 
glands,  or  upon  the  terminations  of  these  nerves 
in  the  glands.  Possibly  the  action  may  some- 
times be  upon  the  glandular  cells  themselves. 
Physiological  observations  have  been  made  to 
distinguish  those  diaphoretics  which  act  cen- 
trally from  those  which  act  peripherally,  but 
we  can  not  yet  speak  with  certainty  in  regard 
to  this  matter.  Some  writers  consider  that 
pilocarpine  acts  upon  the  vaso-motor  centres 
and  so  produces  dilatation  of  the  arterioles  in 
the  skin,  while  by  others  it  is  held  that  it  acts 
upon  the  terminal  filaments  in  the  gland  cells. 
It  may  be  that  it  acts  in  both  ways.  The  di- 
aphoretic action  of  hot  air  and  of  warm  appli- 
cations is  probably  due  to  dilatation  of  the 
superficial  vessels  of  the  skin  and  the  direct 
stimulation  of  the  sweat  glands  by  the  greater 
supply  of  blood,  as  well  as  to  a  reflex  influence 
upon  the  sweat  centres.  Certain  nauseants, 
such  as  tartar  emetic  and  ipecacuanha,  pro- 
duce a  general  relaxation,  particularly  of  the 
cutaneous  vessels,  probably  by  their  action  on 
the  vaso-motor  centres  or  nerves,  and  so  pro- 
duce diaphoresis. 

Matthias  Lanckton  Fostee. 

DIAPHTHEB.IN',  oxyquinasepiol,  is  a 
yellowish-white  crystalline  substance,  readily 
soluble  in  water  and  in  alcohol,  employed  as  an 
antiseptic  and  deodorizer.  It  is  said  not  to  be 
poisonous  and,  in  a  1-per-cent.  solution,  not  to 
coagulate  albumin.  In  the  antiseptic  treat- 
ment of  iwunds,  ulcers,  otorrhosa,  ozmna,  etc., 
it  has  been  employed  in  a  solution  of  from  -^ 
to  1  per  cent.,  and  found  very  efBcient.  It 
causes  no  pain,  or  at  most  only  a  momentary 
burning.  In  the  form  of  a  50-per-cent.  oint- 
ment, it  is  said  to  act  as  a  caustic  without 
producing  pain.  It  should  not  be  used  in  con- 
junction with  a  corrosive-sublimate  solution, 
for  when  it  is  it  imparts  a  yellow  stain  to 
everything  it  touches.  It  is  decomposed  by 
alkalies. 
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DIAPHTHOL,  or  quinaseptol,  an  acid 
substance  closely  allied  to  diaphtherin,  is  a 
feeble  germicide,  but  its  action  is  increased  by 
associating  it  with  an  alkali,  thus  forming  a 
diaphtholate.  Sodium  diaphtholate,  in  a  2- 
per-cent.  solution,  is  a  convenient  form  of  the 
drug.  It  is  said  to  be  practically  non-poison- 
ous and  to  be  readily  tolerated  by  the  stomach 
and  bowels.  It  is  eliminated  unchanged  by 
the  kidneys,  and  hence  is  expected  to  prove 
very  useful  as  an  antiseptic  in  urinary  as  well 
as  gastro-iiitestinal  affections  accompanied  hy 
fermentation  ;  reports  of  its  use  on  the  human 
subject  have,  however,  not  yet  been  published. 

DIASTASE.— See  under  Malt. 

DIBEOMETHANE.  —  See       Ethylene 

■  BROMIDE. 

DIBBOMOaALLIC  ACID.— See  Gallo- 

BEOMOL. 

DICHLORACETIC  ACID,  CH^CUOa, 
when  pure  a  crystalline  substance,  but  usually 
met  with  as  a  liquid,  has  decidedly  caustic 
properties  (see  under  Chloracetio  acid). 

DIELECTROLYSIS.— See  under  Elec- 
tricity and  cf.  Coca  and  Cocaine. 

DIETETIC  TREATMENT.— Various 
special  plans  of  diet  have  been  devised  for  the 
purpose  of  aiding  in  the  cure  of  disease.  Of 
these  the  most  generally  useful  is  the  milk 
diet.  Its  various  applications  are  fully  dis- 
cussed in  this  article  and  in  that  on  milk. 

A  Skim-milk  Diet  is  employed  when  fat 
is  not  desired  and  when  whole  milk  is  not  well 
tolerated.  It  is  now  less  in  vogue  than  it  was 
before  the  introduction  of  peptonized  milk. 
It  still,  however,  has  a  useful  place  and  some- 
times enables  a  patient  to  take  milk  who  other- 
wise could  not  do  so. 

The  Buttermilk  Cure  was  at  one  time 
popular.  It  has  been  used  more  especially  for 
the  treatment  of  nephritis,  diabetes,  and  cer- 
tain gastric  disorders.  Buttermilk  is  an  ex- 
cellent substitute  for  milk,  as  it  contains 
nearly  all  the  nutritious  elements  of  that  food 
except  the  fat.  When  well  borne,  it  is  useful 
in  relieving  the  monotony  of  a  milk  diet. 
Owing  to  the  formation  of  lactic  acid  and 
changes  in  the  coagulating  property  of  the 
casein,  it  is  very  digestible.  Its  thirst-reliev- 
ing quality  is  great. 

The  Whey  Cure  originated  in  Germany. 
Whey  is  useful  in  acute  febrile  diseases  and  in 
conditions  marked  by  irritability  of  the  stom- 
ach, but,  owing  to  the  small  amount  of  nourish- 
ment in  it,  it  is  not  suitable  for  prolonged  use. 

The  Grape  Cure  also  originated  in  Ger- 
many, but  has  never  become  popular  in  this 
country.  It  has  been  used  most  successfully 
at  certain  health  resorts  where  numerous  other 
factors  have  undoubtedly  been  potent  in  se- 
curing the  good  results. 

A  Dry  Diet  has  been  employed  in  diabetes 
and  dropsy,  but  has  fallen  into  merited  disuse 
in  those  diseases.  The  most  beneficial  effects 
from  this  form  of  diet  are  seen  in  dilatation  of 
the  stomach,  especially  that  form  due  to  the 
excessive  use  of  beer  and  ice  water. 

A  meat  Diet  proves  of  extreme  value  when 


proteid  alone  is  indicated.  The  following 
are  formulas  for  the  meat  preparations  in  most 
frequent  use : 

Beef-tea. — A  pound  of  lean  beef  is  chopped 
fine  and  put  into  a  pint  of  cold  water,  where 
it  remains  for  two  hours.  It  is  then  allowed 
to  simmer  on  the  stove  for  two  hours  at  a 
temperature  not  exceeding  160°  P.  As  the 
water  boils  out  it  should  be  renewed  by  the 
addition  of  cold  water,  so  that  a  pint  of  beef- 
tea  will  represent  a  pound  of  beet.  The  beef 
is  expressed  and  the  tea  is  strained.  A  wine- 
glassful  is  the  amount  usually  administered. 
Ten  drops  of  dilute  hydrochloric  acid  may  be 
added  at  the  outset  to  disintegrate  the  meat 
fibre  more  completely. 

JIutton  broth  is  made  by  placing  a  pound  of 
lean  mutton  in  3  pints  of  cold  water,  and  boil- 
ing gently  until  the  meat  is  perfectly  tender. 
The  meat  is  expressed,  the  broth  is  strained 
into  a  basin,  and  the  fat  is  removed  when  cold. 
It  should  be  administered  warm. 

Beef-Juice. — A  pound  of  round  steak  is  sea- 
soned with  salt  and  pepper  and  quickly 
broiled.  The  juice  is  then  expressed  with  a 
meat-squeezer.  When  small  quantities  only 
are  required,  a  lemon-squeezer  will  answer,  but 
a  meat-press  designed  for  the  purpose  is  neces- 
sary if  large  amounts  are  to  be  prepared.  A 
pound  of  meat  should  furnish  7  oz.  of  juice. 
It  should  be  received  into  a  hot  glass  and 
served  warm,  but  must  not  be  over-heated. 

Meat  powder  may  be  prepared  by  chopping 
boiled  beef,  drying  it  in  the  oven,  and  grind- 
ing it  in  a  coffee  mill.  It  is  used  in  water, 
broth,  or  milk. 

Diet  in  Disease. 

Diet  may  be  prescribed  for  two  purposes. 
It  may  be  given  simply  to  maintain  nutrition 
or  with  the  additional  aim  of  aiding  in  the 
cure  of  disease.  These  two  elements  are  so 
mingled  in  many  diseases  that  it  is  impossible 
to  separate  the  subject  of  diet  in  disease  from 
that  of  dietetic  treatment.  Both  these  sub- 
jects are  therefore  considered  in  the  present 
article. 

Acute  Febrile  Diseases. — The  problem 
of  maintaining  nutrition  during  the  course  of 
acute  febrile  disease  is  important  but  often 
difficult.  While  there  is  excessive  tissue  waste, 
and  hence  an  increased  demand  for  food,  the 
digestive  power  is  greatly  reduced.  To  add 
to  the  diifioulty,  the  eliminative  processes  are 
very  active,  the  discharge  of  urea  often  being 
enormous.  There  is  an  excessive  consump- 
tion of  the  proteids  of  the  body,  and  to  a 
lesser  extent  of  the  fats.  There  is  therefore 
a  demand  not  only  for  proteids  but  for  pro- 
teid-sparing  elements.  These  latter  elements, 
however,  do  not  have  so  much  effect  in  con- 
serving proteids  as  they  do  in  health.  The 
diet  in  these  cases  should  be  so  selected  as 
to  perform  two  functions.  It  should  supply 
the  place  of  the  elements  most  wasted  and 
should  be  easily  digested  and  assimilated.  As 
these  various  conditions  of  tissue  waste,  in- 
creased elimination,  and  impaired  digestion 
are  more  pronounced  during  the  height  of  the 
fever,  the  problem  of  diet  is  much  more  seri- 
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ous  in  diseases  accompanied  by  continuous 
fever  than  in  those  having  an  intermitting 
rise  of  temperature.  In  the  latter  class  food 
should  be  administered  chiefly  during  the  pe- 
riod of  remission.  The  diet  in  the  continued 
fevers,  especially  typhoid,  is  a  matter  of  the 
most  vital  importance.  Death  results  in  a 
large  proportion  of  cases  from  exhaustion. 
This  tendency  is  to  be  overcome  partially  by 
stimulation,  but  far  more  by  judicious  nour- 
ishment. The  preservation  of  life  may  depend 
upon  rapid  and  easy  assimilation  of  food.  A 
diet  should  be  selected,  therefore,  which  requires 
the  least  mechanical  aid  for  digestion.  ^  In 
typhoid  fever,  ulcerations  of  the  intestinal 
tract  render  the  judicious  selection  of  food 
doubly  necessary.  During  recent  years  it  has 
been  the  almost  universal  practice  to  ''feed 
fevers,"  but  indiscriminate  feeding  without 
due  regard  to  the  character  and  quantity  of 
food  may  do  irreparable  injury. 

Milk  is  the  most  universally  useful  article  of 
diet  in  these  diseases.  It  must  not  be  forgot- 
ten, however,  that  although  it  is  a  liquid  out- 
side of  the  body,  it  tends  in  the  stomach  to 
form  into  solid  and  indigestible  masses.  This 
is  overcome  to  a  certain  degree  by  diluting  it 
with  water.  Free  dilution  prevents  the  for- 
mation of  a  solid  coagulum,  but  seriously  di- 
minishes the  food  value.  In  mild  eases,  when 
the  fever  is  not  high,  simple  diluting  with 
lime  water  or  a  mineral  water  may  be  all  that 
is  required.  The  theory  that  nourishment 
should  be  given  in  these  cases  in  small  quanti- 
ties and  at  short  intervals  is  a  good  one,  but  it 
may  be  perverted.  Pood  should  not  be  given 
to  adults  at  shorter  intervals  than  two  hours. 
When  plain  milk  is  not  tolerated,  it  may  be 
peptonized.  If  it  is  possible  to  administer 
completely  peptonized  milk,  the  danger  of  the 
formation  of  solid  masses  of  casein  is  removed. 
Peptonized  milk  is,  on  the  whole,  the  best  ar- 
ticle of  diet  in  acute  febrile  conditions.  When 
milk,  plain  or  peptonized,  can  not  be  given, 
kumyss  or  matzoon  may  be  tried.  These  are 
among  the  most  valuable  of  the  milk  prepara- 
tions at  our  command.  In  extremely  irritable 
conditions  of  the  stomach  whey  may  be  all 
that  will  be  tolerated.  It  may  be  rendered 
more  nutritious  by  adding  the  white  of  an  egg 
thoroughly  beaten.  The  amount  of  milk  ad- 
ministered must  depend  entirely  upon  the  di- 
gestive capacity  of  the  patient.  Two  quarts 
can  usually  be  taken  by  an  adult  in  twenty- 
four  hours,  but  the  stomach  should  in  no  case 
be  overtaxed. 

Meat  infusions,  used  under  proper  restric- 
tions, are  also  valuable  aliments.  Beef-tea 
contains  the  stimulating  salts  of  meat,  but  is 
almost  wholly  devoid  of  nutritive  properties. 
In  typhoid  fever  it  is  not  infrequently  seen  in 
the  stools  apparently  but  little  changed.  While 
beef-tea  is  not  suitable  for  excjusive  use  in  con- 
tinued fevers,  if  properly  made  it  may  prove  a 
valuable  adjuvant.  An  objection  to  the  use  of 
the  animal  broths  is  the  fact  that  the  patient 
quickly  tires  of  them.  Sufficient  attention  is 
not  always  devoted  to  rendering  them  palata- 
ble. There  is  no  objection  whatever  to  the 
addition  of  vegetables   and   aromatic  herbs. 


The  flavour  of  the  broth  may  thus  be  changed 
materially,  and  its  administration  may  be  con- 
tinued where  the  plain  broth  would  become 
distasteful.  A  little  turnij),  parsnip,  parsley, 
or  celery  may  be  boiled  with  the  broth  and 
strained  out,  or  they  may  be  placed  in  a  bag  in 
the  broth  while  it  is  brewing.  A  piece  of  toast 
may  also  be  added.  A  little  celery  salt  mate- 
rially improves  the  flavour  and  adds  no  labour 
to  the  preparation  of  the  broth.  During  con- 
valescence, when  starch  becomes  permissible, 
it  may  be  added  to  the  broth  in  the  form  of 
arrowroot,  rice,  or  barley,  which  should  be 
thoroughly  cooked  so  as  to  break  every  grain. 
This  is  especially  necessary  in  the  convales- 
cence of  typhoid  fever. 

There  is  a  growing  tendency  to  the  use  of 
the  pulp  of  meat  in  continued  fevers.  Raw 
lean  meat  is  scraped  very  fine  and  passed 
through  a  sieve.  Half  an  ounce  of  this  may 
be  administered  plain,  with  a  little  salt  and 
pepper,  or  it  may  be  mixed  with  a  cup  of  clear 
broth.  Many  practitioners  now  make  free  use 
of  this  aliment  in  convalescence.  Beef-juice 
is  another  meat  preparation  which  sometimes 
proves  of  value,  especially  during  convales- 
cence. 

Eggs  are  not  commonly  used  in  the  course 
of  serious  febrile  diseases.  The  white  of  egg 
beaten  up  in  hot  water  and  strained  may 
sometimes  be  added  to  broth.  When  but  little 
nourishment  is  taken,  white  of  egg,  well  beaten, 
may  be  added  to  water  and  given  as  a  bever- 
age. During  convalescence  eggs  may  be  used 
freely.  Of  the  various  drinks  used  in  these 
conditions  cool  water  is  the  most  generally  ap- 
propriate. It  should  be  given  frequently  in 
moderate  quantities.  Egg  water,  toast  water, 
or  flaxseed  tea  is  sometimes  acceptable  to  the 
patient.  Barley  water  or  rice  water  may  also 
be  used,  to  which  sugar  with  a  little  lemon- 
juice  may  be  added  it  desired. 

Convalescence  from  a  febrile  disease  is  sup- 
posed to  be  established  when  the  evening  tem- 
perature does  not  rise  above  100°  P.  After 
long-continued  fevers  it  is  a  period  of  great 
importance  as  regards  diet.  There  is  a  grow- 
ing tendency  to  the  early  administration  of 
meat,  either  raw  or  rare-cooked.  In  certain 
cases  the  patient  seems  to  come  to  a  standstill 
in  strength  and  general  condition,  and  makes 
no  progress  while  the  liquid  diet  is  continued. 
It  is  then  important  to  place  the  patient  on  a 
solid  diet  as  soon  as  possible.  No  definite  rules 
can,  however,  be  laid  down.  The  transition 
from  the  liquid  to  the  solid  diet  must  some- 
times be  slow,  and  every  advance  step  must  be 
taken  with  caution.  The  peptonizing  of  the 
milk  must  be  gradually  reduced,  or  the  beef 
tea  must  be  thickened  more  and  more  with 
cereals.  This  is  to  be  followed  in  succession 
with  raw  meat,  white  meat  of  fowl,  roast  po- 
tato, raw  oysters,  etc.,  the  diet  being  made 
slowly  more  and  more  general. 

Febrile  Diseases  of  Children. — Two  er- 
rors are  common  in  the  feeding  of  sick  babies 
— the  administration  of  too  much  food  and 
that  of  too  rich  food.  The  digestive  power 
is  diminished  by  fever  even  more  in  children 
than  in  adults.    Less  food  should  be  given  in 
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twenty-four  hours  than  in  health,  and  it  should 
be  more  diluted.  Milk  is  frequently  given  to 
the  child  every  ten  or  fifteen  minutes,  with  the 
almost  certain  result  of  deranging  the  stomach 
and  bowels.  It  often  happens  that  when  the 
critical  period  arrives  the  overburdened  stom- 
ach refuses  to  do  its  work,  and  gastro-enteritis 
is  added  as  a  complication  to  the  original  dis- 
order. The  child  should  be  fed  every  two 
liours,  and  a  careful  record  should  be  kept  of 
the  exact  amount  of  food  taken  and  retained 
during  each  twenty-four  hours.  The  chief  re- 
liance should  be  placed  upon  milk  diluted  ac- 
cording to  the  age  of  the  child  and  peptonized 
if  necessary.  Next  to  milk  in  importance  are 
beef -broth,  mutton  -  broth,  beef -juice,  wine 
whey,  and  oatmeal  or  barley  gruel.  In  scarlet 
fever  milk  is  especially  indicated. 

Gastritis,  Acute  and  Subacute. — In  acute 
gastritis  it  is  sometimes  impossible  to  adminis- 
ter any  food  by  the  stomach.  In  severe  cases 
rectal  feeding  should  be  resorted  to.  In  less 
serious  cases  whey,  egg  water,  or  a  meat  essence 
may  be  given.  Frequently  a  mixture  of  milk 
and  lime  water  in  equal  parts  causes  less  dis- 
turbance than  any  other  food.  The  amount 
should  be  small,  and  it  should  be  taken  at  short 
intervals.  Thirst  should  be  allayed  by  tea- 
spoonful  amounts  of  very  hot  water  or  by 
cracked  ice.  In  subacute  gastritis,  peptonized 
milk,  milk  and  lime  water,  or  an  animal  broth 
should  be  relied  upon  during  the  first  few 
days.  As  the  disease  subsides  rare  meat  or 
powdered  meat  may  be  given.  Eggs,  custard, 
milk  toast,  or  boiled  rice  may  also  be  employed. 

Dyspepsia  due  to  chronic  gastritis  is  fre- 
quently a  very  stubborn  disease.  In  its  man- 
agement the  general  principle  that  a  diseased 
organ  should  not  be  unnecessarily  taxed  should 
not  be  forgotten,  neither  should  it  be  carried  to 
an  undue  extreme.  The  principle  that  only  that 
food  should  be  given  which  is  digested  in  the 
intestine  is  erroneous.  Such  foods  are  chiefly 
starches  and  fats.  On  their  way  to  the  intes- 
tine they  must  remain  for  a  certain  time  in  the 
stomach.  As  they  are  both  prone  to  acid  fer- 
mentation, they  are  certain,  if  given  in  large 
quantities,  to  cause  gastric  irritation.  The 
most  suitable  food  is  that  which  is  quickly  and 
easily  digested  by  the  stomach  itself.  Milk  is 
usually  an  excellent  article  of  diet  in  these 
cases.  Its  use  should  not  be  insisted  upon, 
however,  if  it  is  not  well  tolerated.  Skim-milk 
sometimes  acts  especially  well.  Bare  meat, 
eggs,  condensed  meat  soups,  beef-juice,  dry 
toast,  and  well-cooked  rice  are  all  appropriate. 
Small  amounts  of  food  should  be  taken  at  short 
intervals  in  severe  cases.  The  diet  should  not 
be  unduly  restricted,  however,  for  long  periods 
of  time. 

Functional  Dyspepsia.— Disturbances  of 
digestion  unaccompanied  by  inflammatory 
changes  are  exceedingly  common.  Tiiey  are 
due  to  a  great  variety  of  causes.  G-rief,  worry, 
and  anxiety ;  the  eating  of  rich  and  indigesti- 
ble food ;  eating  at  irregular  hours  and  in 
excessive  quantities ;  and  the  excessive  use  of 
alcohol,  tea,  and  coffee  are  among  the  exciting 
causes  of  this  condition.  As  the  symptoms 
differ  widely,  so  must  the  treatment.     In  no 


other  condition  can  set  rules  of  treatment  be 
given  with  less  propriety.  Rich,  indigestible 
food  must  be  prohibited.  Meals  must  be  taken 
at  regular  hours.  The  quantity  of  food  must 
not  be  excessive ;  it  should  be  properly  cooked  ; 
and  should  be  eaten  slowly  and  thoroughly 
masticated.  Tea,  coffee,  and  alcoholic  drinks 
should  be  restricted.  Each  case  must  be  treat- 
ed on  its  merits  and  according  to  the  conditions 
present.  If  the  dyspepsia  is  due  to  anemia, 
worry,  or  debility,  it  is  far  better  to  strive  to 
raise  the  digestive  power  to  the  point  of  digest- 
ing wholesome  food  than  to  reduce  the  food  to 
a  low  standard.  This  is  not  done,  however,  by 
indiscriminately  forcing  improper  food  upon  a 
weakened  stomach.  Some  patients  require  a 
milk  diet  or  even  peptonized  food.  By  others, 
whose  dyspepsia  is  atonic,  a  more  stimulating 
diet  is  required.  They  do  badly  on  a  bland 
food  like  milk,  but  digest  meat  with  consider- 
able ease,  especially  if  it  is  well  seasoned.  Al- 
though it  is  not  wise  always  to  lay  down  definite 
rules  for  these  patients,  it  is,  on  the  other  hand, 
not  best  to  rely  too  much  on  what  they  believe 
to  be  their  experience.  They  are  full  of  whims, 
and  their  inability  to  eat  is  to  a  large  degree 
imaginary.  It  is  even  wise  in  such  cases  to 
advise  a  general  diet  and  to  lay  down  no  rules 
whatever.  The  stricter  the  rules  and  the  more 
the  patient's  attention  is  called  to  his  stomach, 
the  greater  does  the  indigestion  become.  In 
eases  in  which  the  patient  watches  every  symp- 
tom, and  is  inclined  to  take  medicine  in  large 
quantities,  the  medicine  should  be  stopped  and 
his  mind  should  be  taken  as  far  as  possible 
from  his  stomach  and  given  some  better  em- 
ployment. 

Dujardin-Beaumetz  has  attempted  to  classify 
these  cases.  Patients  with  an  increased  secre- 
tion of  gastric  juice  do  best  on  a  vegetable 
diet,  with  an  abundance  of  fruit  and  milk. 
Those  with  deficient  secretion  of  gastric  juice 
do  better  on  the  meat  proteids,  the  amount 
being  adapted  to  the  capacity  of  the  patiejit. 
Milk  is  permissible,  and  peptonized  foods  must 
sometimes  be  used.  Wine  is  allowed.  Those 
troubled  with  sympathetic  affections,  such  as 
giddiness,  should  receive  a  bland  and  very  di- 
gestible diet.  It  may  consist  of  vegetables, 
fruits,  farinaceous  substances,  and  milk. 

The  use  of  well-cooked  nutritious  food,  eaten 
slowly,  in  proper  amounts,  at  regular  and  proper 
intervals,  with  judicious  tonic  treatment,  and 
the  removal  as  far  as  possible  of  mental  dis- 
turbance, will  do  more  to  cure  many  of  these 
cases  than  a  rigidly  restricted  diet. 

Ulcer  of  the  Stomach.. — Pew  diseases  show 
the  results  of  dietetic  treatment  more  decidedly 
than  gastric  ulcer.  Articles  of  diet  should  not 
be  selected  for  this  condition  which  are  in 
themselves  irritating,  which  tend  to  excite  the 
acid  secretions  of  the  stomach,  which  cause 
undue  distention  and  peristaltic  action,  which 
remain  long  in  the  stomach,  and  which  tend 
to  undergo  fermentation  rapidly.  It  is  usually 
wise  in  beginning  the  treatment  to  employ 
rectal  feeding  for  a  few  days.  Small  amounts 
of  food  may  then  be  given  by  the  stomach. 
The  value  of  an  exclusively  milk  diet  has  been 
proved  beyond  question.    The  milk  should  be 
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peptonized.  If  the  patient  objects  to  this,  milk 
and  lime  water  may  be  tolerated.  Pour  ounces 
should  be  given  every  two  hours.  Whey,  but- 
termilk, or  matzoon  may  sometimes  be  taken 
when  milk  does  not  agree.  In  case  of  haemor- 
rhage the  stomach  should  receive  absolute  rest 
for  several  days,  nutritive  enemata  being  re- 
sorted to.  A  milk  diet  should  be  thoroughly 
tested,  but  if  for  any  reason  milk  is  not  well 
tolerated,  scraped  raw  meat  maybe  given  alone 
or  in  a  little  broth.  Beef-juice  may  also  be 
employed.  Alcohol  is  contra-indicated,  but 
weak  tea  or  coffee  may  be  given.  This  diet 
should  be  continued  for  at  least  a  week  after 
"  the  symptoms  have  disappeared,  and  the  return 
to  an  ordinary  diet  should  be  gradual  and 
cautious. 

Cancer  of  the  Stomach. — This  condition 
should  receive  practically  the  same  treatment 
as  that  advised  for  ulcer  of  the  stomach.  As 
the  disease  is  chronic,  the  necessity  of  supply- 
ing nourishment  is  great.  Nutritious  food  is 
therefore  required  which  places  the  least  pos- 
sible work  upon  the  gastric  digestion.  If  the 
cancer  is  at  the  pylorus  special  attention 
should  be  given  to  selecting  a  food  which  is 
absorbed  from  the  stomach.  Peptonized  milk 
is  here  especially  indicated.  In  cancer  of  the 
rectum  and  intestines  the  same  general  rule 
should  be  observed  of  selecting  a  food  which 
furnishes  the  minimum  amount  of  residue. 
The  exclusion  of  fats  and  starches  is  not  so 
necessary  as  in  cancer  of  the  stomach.  A  meat 
diet,  as  advised  for  phthisis,  and  peptonized 
milk  will  prove  most  satisfactory.  Attention 
to  the  diet  will  do  much  to  mitigate  the  suffer- 
ing of  these  unfortunates. 

Acute  Diarrhoea. — One  important  rule  is  to 
be  observed  in  the  treatment  of  diarrhoea — the 
avoidance  of  all  food  that  leaves  much  undi- 
gested residue.  Not  only  should  a  food  which 
leaves  but  little  residue  be  selected,  but  one 
which  is  digested  chiefly  in  the  stomacli  and  is 
not  prone  to  decomposition.  All  green  vege- 
tables, acid  fruits,  and  rich  dishes  should  be 
avoided.  The  starches  and  fats  should  be  re- 
jected, reliance  being  placed  chiefly  upon 
proteids.  At  the  outset  the  amount  of  food 
should  be  reduced  to  the  minimum,  rice  wa- 
ter, barley  water,  or  toast  water  being  relied 
upon  during  the  first  day  or  two.  The  diet 
should  be  confined  to  milk,  kumyss,  butter- 
milk, whey,  or  raw  meat.  After  a  few  days 
milk  is  usually  the  most  suitable  article  of  diet. 
It  should  be  either  peptonized  or  diluted  with 
lime  water  or  mineral  water.  It  is  sometimes 
best  to  boil  the  milk.  Skira-milk  is  especially 
indicated,  as  the  fat,  which  is  not  digested  in 
the  stomach,  is  thus  reduced  to  a  very  small 
amount.  The  return  to  solid  food  should  be 
gradual  and  should  be  delayed  if  there  is  a 
tendency  to  relapses. 

Chronic  Diarrhoea. — Diarrrhoea  due  to 
chronic  intestinal  catarrh  requires  dietetic 
treatment.  The  diet  should  be  of  milk,  kou- 
miss, or  matzoon,  meat,  and  animal  proteids. 
According  to  Dujardin-Beaumetz,  milk  will 
cure  every  form  of  chronic  diarrhoea  except 
the  tubercular.  It  should  be  peptonized  if  the 
patient  does  not  object ;  if  he  does,  it  should 


be  diluted  with  an  effervescent  water  or  lime 
water.  Buttermilk  makes  an  agreeable  change 
for  some  patients.  Sometimes  whey  alone  is 
tolerated.  As  in  acute  diarrhoea,  skim-milk  is 
especially  apfjlieable,  and  many  cures  have  been 
effected  by  its  use.  Kumyss  must  also  be 
credited  with  many  cures,  not  only  of  actual 
diarrhoea  but  of  intestinal  indigestion.  A  meat 
diet  is  preferred  by  some.  Animal  broths  are 
to  be  used  only  for  short  periods  when  the  pa- 
tient tires  of  other  forms  of  diet.  These  plans 
of  treatment  are  all  rational,  as  they  supply 
food  which  is  digested  in  the  stomach  and 
leaves  but  little  residue.  Unlike  what  is  true 
of  acute  diarrhcea,  fresh  fruit  juices  may  fre- 
quently be  taken  with  great  advantage,  espe- 
cially grapes,  peaches,  and  oranges.  The  fatty, 
starchy,  and  saccharine  foods  are  to  be  avoided. 
As  the  condition  improves,  rare  beef  and  mut- 
ton, white  chicken  meat,  raw  oysters,  rare- 
boiled  eggs,  custards,  and  boiled  rice  may 
gradually  be  added  to  the  diet. 

If  the  disorder  does  not  improve  after  a 
sufficiently  prolonged  trial  of  a  carefully  re- 
stricted diet,  the  patient  should  not  be  per- 
sistently subjected  to  the  discomforts  which 
must  follow  its  continuance.  He  should  be 
permitted  to  take  a  plain  general  diet  in  which 
starch,  sugar,  and  fat  are  reduced  to  moderate 
proportions. 

The  Summer  Diarrhoeas  of  Children. — 
In  the  treatment  of  these  disorders  the  dietetic 
management  forms  a  very  important  feature. 
At  the  outset  all  food  should  be  withheld  for 
a  time.  Milk  should  not  be  given  while  the 
disease  is  active.  Barley  water,  chicken  broth, 
or  toast  water  may  be  given  during  the  first 
day  or  two.  Marked  constitutional  symptoms 
are  evidence  of  the  absorption  of  ptomaines, 
which  are  derived  from  the  decomposing  pro- 
teids. These  elements  should  therefore  be 
avoided  when  this  condition  is  present  and 
when  the  stools  are  putrid  and  contain  mucus 
and  blood.  Carbohydrates  are  to  be  avoided 
when  there  are  much  flatus  and  pain.  Meat 
broths,  meat-juice,  and  cream  may  usually  be 
given  with  safety.  One  of  the  proprietary 
foods  may  sometimes  be  given,  but  it  should 
not  be  continued  after  recovery  is  established. 
When  the  use  of  milk  is  resumed,  it  should  be 
largely  diluted  at  first,  the  strength  being 
gradually  increased.  The  important  rules  in 
these  cases  are  to  reduce  the  quantity  of  food 
to  the  lowest  possible  amount,  to  stop  the  use 
of  milk  entirely,  and  to  make  a  change  in  the 
character  of  the  food.  The  last  rule  is  for  the 
purpose  of  changing  the  character  of  the  de- 
composition which  is  causing  the  diarrhcea. 
Unless  vomiting  is  persistent,  water  should  be 
administered  freely. 

Constipation. — Two  errors  are  common  in 
the  treatment  of  constipation.  The  first  is  re- 
liance on  a  single  measure — a  single  article  of 
diet,  a  single  drug,  or  a  single  mechanical  pro- 
cedure. The  second  is  the  attempt  to  cure  a 
continuous  and  persistent  condition  by  inter- 
mitting and  spasmodic  treatment.  No  single 
article  of  diet  is'  sufficient  for  the  cure  of  con- 
stipation, and  many  chronic  oases  resist  all 
efforts  at  cure  by  iiet  alone.     As  a  general 
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rule,  food  should  be  avoided  which  leaves  but 
little  residue,  such  as  eggs  and  meat.  A  dry 
diet  also  should  be  avoided.  Some  patients 
are  perceptibly  benefited  by  the  free  adminis- 
tration of  water.  Tliis  is  especially  true  with 
infants.  A  general  diet  should  be  permitted, 
meat,  eggs,  and  milk  not  being  wholly  exclud- 
ed. The  green  fresh  vegetables  are  especially 
indicated,  as  are  also  fruits.  Pigs  and  raisins 
also  may  prove  of  some  service,  as  well  as 
stewed  prunes  and  baked  apples.  Spanish 
onions  have  an  especially  laxative  effect.  Oat- 
meal has  long  had  a  reputation  as  a  laxative, 
but  this  effect  is  largely  lost  by  thorough  cook- 
ing. Syrup  and  molasses  are  decidedly  laxa- 
tive, and  gingerbread  and  cake  containing  them 
are  sometimes  very  effective.  A  large  quan- 
tity of  vegetable  food  is  not  advisable,  espe- 
cially in  constipation  due  to  atony  of  the 
bowels  and  abdominal  walls.  Masses  of  resi- 
due are  prone  to  become  impacted  and  cause 
serious  disturbance.  The  constipation  due  to 
intestinal  indigestion  is  sometimes  relieved  by 
a  skim-milk  or  kumyss  diet  and  by  the  grape 
cure.  It  should  be  understood  that  reliance 
upon  any  one  of  these  articles  is  not  advised. 
The  diet  for  constipation  should  be  a  general 
and  generous  one,  consisting  largely  of  the 
foods  here  mentioned,  some  of  which  have  in- 
herent laxative  properties,  others  of  which 
prove  laxative  by  leaving  a  large  residue. 

Constipation  in  infants  and  young  children 
is  frequently  surprisingly  relieved  by  the  addi- 
tion of  cream  to  the  diet.  The  stool  of  a 
healthy  nursing  infant  contains  from  20  to  40 
per  cent,  of  fat,  which  indicates  that  the  food 
should  contain  much  more  fat  than  is  absorbed. 
If  the  child  is  nursing,  the  mother  should  have 
outdoor  exercise  and  should  take  meat  and 
milk  freely.  The  child  should  receive  a  few 
teaspoonfuls  of  cream,  just  before  nursing,  two 
or  three  times  a  day.  If  the  child  is  artifi- 
cially fed,  decided  improvement  usually  results 
from  the  addition  of  cream  to  the  food. 

Diabetes. — Regulation  of  the  diet  is  the 
most  important  element  in  the  successful 
treatment  of  diabetes.  In  some  cases  diet 
alone  effects  a  cure ;  in  others  it  aids  materi- 
ally and  reduces  the  amount  of  sugar,  but  does 
not  effect  a  complete  or  permanent  cure ;  in 
still  others  it  has  little  or  no  effect.  Patients 
of  the  last  class  are  usually  young ;  the  disease 
is  active,  and  runs  a  rapid  and  fatal  course. 
The  most  rational  treatment  consists  in  rigor- 
ously excluding  all  starches  and  sugars,  at 
the  same  time  replacing  them  as  far  as  possi- 
ble by  other  forms  of  food.  This  is  not  an 
absolute  rule,  however,  for  certain  foods  in 
which  sugar-forming  elements  occur  have 
been  found  by  experience  to  be  harmless,  un- 
doubtedly from  the  fact  that  these  elements 
are  not  readily  transformed  into  sugar.  Cer- 
tain food  substances,  like  milk,  have  given  rise 
to  much  discussion  and  difference  of  opinion. 
Although  milk  contains  a  considerable  amount 
of  sugar,  its  use  may  be  permitted  to  most  pa- 
tients. Cream  is  perhaps  preferable  for  some 
reasons.  Tyson  advocates  an  exclusively  milk 
diet,  and  has  effected  many  cures  in  the  early 
stages  by  this  means.  The  experience  of  most 
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practitioners  will  coincide  with  this.  He  rec- 
ommends skim-milk  because  it  is  more  readily 
digested  than  plain  milk.  Peptonizing  re- 
moves this  difficulty  and  furnishes  a  much 
more  nutritious  diet.  Bread  must  be  rigor- 
ously excluded  from  the  diet  of  the  diabetic. 
Several  substitutes  for  ordinary  bread  have 
been  proposed  ;  gluten,  bran,  and  almond  flour 
are  the  most  frequently  employed.  They  all 
contain  more  or  less  starch  and  are  not  safe  in 
serious  cases.  They  are,  moreover,  very  un- 
palatable to  many.  Those  who  must  for  any 
reason  have  starch  may  obtain  it  in  the  least 
harmful  form  in  baked  potatoes.  It  is  a  mat- 
ter of  the  utmost  difficulty  to  hold  some  of 
these  diabetic  patients  for  long  periods  of  time 
to  a  closely  restricted  diet.  It  is  sometimes 
wise  to  yield  a  point  and  allow  some  of  the 
less  harmful  articles  when  the  digestion  be- 
comes impaired  and  the  appetite  fails.  Indi- 
gestion and  dyspepsia  should  be  carefully 
guarded  against.  Palatability  is  far  more  im- 
portant when  the  diet  is  closely  restricted 
than  when  there  is  a  larger  range  for  selec- 
tion. Mr.  and  Mrs.  Poole,  in  their  little  work' 
Cookery  for  the  Diabetic,  have  done  much 
toward  diminishing  the  irksomeness  imposed 
upon  these  sufferers  by  such  a  diet.  The  use 
of  saccharin  has  rendered  diabetic  diet  far 
more  endurable.  Among  the  articles  which 
are  upon  the  border  line  may  be  mentioned 
cabbage,  cauliflower,  carrots,  turnips,  string 
beans,  strawberries,  raspberries,  currants,  and 
oranges. 

The  following  articles  are  in  most  cases  per- 
missible : 

Soup  without  flour,  rice,  or  vermicelli. 

Pish' — all  kinds;  also  oysters,  clams,  crabs, 
and  lobsters. 

Meats — all  kinds  except  liver. 

Game  and  poultry — all  kinds. 

Eggs  in  any  form,  without  sugar  or  flour. 

Butter,  cheese,  salt,  pepper,  vinegar,  and 
pickles. 

Vegetables — cress,  lettuce,  celery,  spinach, 
mushrooms,  olives,  cucumbers,  radishes,  and 
onions. 

Pruits — sour  apples,  plums,  cherries,  cran- 
berries, gooseberries,  and  lemons. 

Nuts — all  except  chestnuts. 

Drinks — tea,  coffee,  milk  in  any  form  (ku- 
myss, matzoon,  buttermilk),  cream,  all  mineral 
waters,  acid  wines. 

The  following  articles  should  be  prohibited  .- 

Bread  in  every  form,  unless  made  of  gluten, 
bran,  or  almond  flour. 

Vegetables — potatoes,  beets,  turnips,  carrots, 
parsnips,  peas,  beans,  tomatoes.. 

Cereals  —  rice,  oatmeal,  corn  meal,  sago, 
tapioca,  arrowroot,  wheat. 

Sweet  fruits  —  peaches,  grapes,  pears, 
oranges,  bananas. 

Drinks — chocolate,  cocoa,  malt  liquors, 
sweet  wines,  cordials. 

Pastry,  puddings,  ice  cream,  and  honey. 

Scurvy. — This  is  a  constitutional  disease  due 
to  a  lack  of  fresh  food.  Presh  vegetables  pre- 
vent its  occurrence,  and  lime-juice  is  almost  a 
specific  for  its  cure.  It  is  now  extremely  un- 
common in  adults.    In  infants,  unfortunately. 


DIETETIC  TREATMENT 


338 


owing  to  the  increased  use  of  proprietary 
foods  and  condensed  milk,  it  is  becoming  not 
uncommon.  These  foods,  even  when  adminis- 
tered with  a  small  proportion  of  fresh  milk,  do 
not  contain  enough  fresh  element  to  always 
protect  from  scurvy.  The  treatment,  even  in 
extreme  oases,  is  strictly  dietetic.  Fresh  milk 
alone  is  sufficient  for  a  cure.  It  should  be 
properly  diluted  and  adapted  to  the  age  and 
digestive  capacity  of  the  patient.  Beef- juice 
is  a  valuable  adjuvant.  Some  fresh  vegetable 
substance  is  also  of  material  aid.  There  is 
nothing  better  than  orange-juice,  which  is 
taken  with  great  eagerness  by  these  little  pa- 
tients. These  three  elements— milk,  beef-juice, 
and  orange-juice — are  all  that  are  required  to 
effect  a  cure  of  scurvy. 

Rickets. —Rickets  is  a  constitutional  disease 
due  to  serious  nutritive  changes  which  affect 
the  bones  largely,  but  by  no  means  exclusively. 
It  is  due,  without  doubt,  to  a  variety  of  causes. 
The  belief  seems  to  be  well  founded  that  an 
excess  of  starch  and  a  deficiency  of  fat  in  the 
food  are  very  important  factors  in  its  produc- 
tion. They  may  occur  alone  or  combined. 
The  treatment  is  largely  dietetic,  but  a  com- 
plete discussion  of  it  would  involve  the  whole 
subject  of  infant  feeding.  In  general  terms, 
it  may  be  said  that  these  children  should  re- 
ceive a  diet  rich  in  fat  with  a  minimum 
amount  of  starch.  The  best  fat  for  this  pur- 
pose is  cream,  which  should  be  given  well  di- 
luted. It  is  best  obtained  by  the  use  of  "  top 
milk,"  as  described  under  the  head  of  infant 
feeding.  When  breast-fed  children  are  af- 
fected with  rickets  the  breast  milk  is,  almost 
without  exception,  found  to  be  very  poor  in 
fat.  If  the  character  of  the  milk  can  not  be 
improved,  the  child  should  be  weaned  or  di- 
luted cream  should  be  given  in  addition  to  the 
breast  feeding.  This  plan  of  treatment  is  far 
more  satisfactory  and  rational  than  that  of 
administering  foods  and  drugs  containing 
lime.  Cod-liver  oil,  which  has  so  long  been 
used  in  this  disease,  should  be  regarded  more 
as  a  food  than  as  a  medicine.  Its  use  should 
always  form  a  part  of  the  treatment. 

The  same  plan  of  treatment  should  be 
adopted  in  scrofulosis  and  the  various  disor- 
ders resulting  from  impairment  of  nutrition. 
The  diet  in  such  oases  should  contain  a  maxi- 
mum amount  of  proteids  and  fats,  with  a 
minimum  amount  of  sugars  and  starches. 

Lithsemia  and  Gout. — These  two  condi- 
tions are  regarded  by  most  authorities  as  very 
closely  allied.  Da  Costa  especially  considers 
lithasraia  as  modified  gout,  being  the  form  in 
which  gout  particularly  manifests  itself  in 
America.  In  no  condition  is  there  greater  di- 
versity of  opinion  regarding  dietetic  manage- 
ment. When  one  man  secures  excellent 
results  from  the  use  of  the  more  (ijgestible 
forms  of  albuminoids,  and  another  rigorously 
prohibits  all  such  food  and  obtains  equally 
good  results  from  a  vegetable  diet,  and  still 
another  has  cured  patients  by  an  entirely  dif- 
ferent plan,  we  are  driven  to  the  conclusion 
that  these  results  do  not  depend  materially 
upon  the  proximate  principles  included  in  the 
food.    All    observers    are    agreed    upon   one 


point — that  the  food  must  be  digestible  and 
adapted  to  the  digestive  power  of  the  individ- 
ual. No  unvarying  rule  can  be  given  for  all 
cases.  We  are  not  yet  sufficiently  certain  in 
our  ideas  on  pathology  to  be  very  dogmatic. 
The  old  belief  that  nitrogenous  food  should  be 
rigorously  prohibited  is  not  now  generally  ac- 
cepted. Lithsemia  is  not  due  simply  to  an  ex- 
cess of  nitrogen,  but  numerous  other  factors 
are  known  to  exist.  The  lithaemio  patient,  ac- 
cording to  A.  H.  Smith,  is  like  a  spendthrift 
who  can  not  be  cured  by  keeping  money  from 
him.  He  must  be  educated  to  better  habits. 
As  the  spendthrift  will  pawn  his  clothes  to 
get  money,  so  the  system  will  pawn  the  tissues, 
so  to  speak,  to  obtain  nitrogen.  It  is  not  ne- 
cessary largely  to  withhold  nitrogenous  food. 
A  diet  should  be  selected,  after  study  of  each 
case,  which  will  be  readily  tolerated  and  as- 
similated. An  excess  of  starch,  fat,  and  sugar 
should  be  avoided,  as  by  their  fermentation 
they  produce  acids  which  seriously  aggravate 
the  disease.  Pats,  however,  need  not  be  wholly 
prohibited  if  they  are  properly  digested.  They 
are  of  value  in  diminishing  the  amount  of  car- 
bohydrates needed.  An  excess  of  proteid 
should  be  avoided,  that  the  system  may  not  be 
clogged  with  nitrogen  which  is  not  required. 
It  is  better  to  give  moderately  of  dark  meat, 
according  to  Yeo,  rather  than  to  burden  the 
digestive  organs  with  an  excessive  quantity  of 
white  meat.  Green  vegetables,  fresh  fruits, 
white  meat,  fish,  toasted  bread,  and  meat  or 
vegetable  soups  are  especially  appropriate  ar- 
ticles of  food  in  these  oases.  Opinions  vary 
greatly  as  to  the  propriety  of  allowing  millc. 
The  question  should  be  settled  largely  accord- 
ing to  the  case.  Milk  should  not  be  given  it 
it  causes  constipation  or  the  so-called  bilious 
condition.  Water  should  be  given  freely, 
especially  the  alkaline  mineral  waters.  The 
important  point  in  the  dietetic  management 
is  to  secure  a  wholesome  mixed  diet,  which 
will  be  readily  digested  and  assimilated  by  the 
patient  for  whom  it  is  designed. 

Nephritis. — Although  diet  can  not  be  relied 
upon  for  a  curative  eSect  in  diseases  of  the 
kidney,  dietetic  management  is  of  considerable 
importance.  The  proteids  should  be  restricted 
and  the  diet  made  as  digestible  as  possible.  In 
acute  nephritis  an  exclusive  milk  diet  should 
be  insisted  upon.  The  skim-milk  cure  has 
been  especially  advocated,  but  it  has  no  advan- 
tages over  the  use  of  peptonized  milk.  In  cir- 
rhotic Bright's  disease  less  is  to  be  expected 
from  diet  than  in  tubular  disease.  A  general 
rule  in  all  these  conditions  should  be  the  ad- 
ministration of  digestible  food  with  an  abun- 
dance of  milk  and  the  avoidance  of  an  excess  of 
proteids  and  of  all  rich  and  indigestible  dishes. 

Phthisis. — In  the  treatment  of  this  disease 
diet  is  justly  regarded  as  equal  in  importance 
to  climate  and  more  important  than  medicine. 
It  is  a  striking  fact  that  the  symptoms  abate 
as  the  weight  increases.  The  power  of  diges- 
tion varies  greatly  with  different  patients,  and 
each  must  be  treated  according  to  the  condi- 
tions present.  The  carbohydrates  are  usually 
digested  imperfectly,  the  foods  in  order  of 
digestibility  being  proteids,  fats,  and  carbo- 
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hydrates.  Henoe  starchy,  farinaceous,  and 
saccharine  foods  are  to  be  avoided.  The  bo- 
vine species  furnishes  us  with  the  foods  best 
adapted  to  this  disease — meat,  milk,  cream, 
and  butter.  Milk,  except  in  those  cases  in 
which  it  is  found  to  be  badly  tolerated,  should 
form  the  basis  of  the  diet.  If  it  can  not  be 
taken  plain,  it  should  be  peptonized  or  diluted 
with  lime  water.  Peptonized  milk  is  a  most 
valuable  agent  when  the  digestion  is  impaired, 
kumyss  and  matzoon  also  prove  of  the  great- 
est utility.  Their  use  makes  a  change  possible 
when  the  patient  tires  of  milk  or  when  the 
stomach  rejects  it.  Every  means  should  be 
taken  to  render  milk  digestible,  and  every 
preparation  should  be  employed  before  its  use 
is  finally  abandoned. 

Meat  may  be  used  in  a  variety  of  ways.  Rare 
beefsteak  may  be  given  in  the  ordinary  way.  It 
is  frequently  given  in  the  form  of  meat  balls. 
The  pulp  of  round  steak  is  scraped  away  with 
a  fork,  leaving  the  iibre  behind.  This  is  rolled 
into  small  balls  and  broiled  and  served  hot. 
So  called  Hamburg  steak,  without  onion,  is  an 
excellent  form  of  meat.  Considerable  amounts 
of  fat  can  thus  be  given  without  detection  by 
the  patient.  Meat  may  also  be  given  raw.  It 
is  best  scraped  and  placed  between  very  thin 
layers  of  bread,  salt  and  pepper  having  been 
freely  added.  This  is  an  excellent  method 
of  giving  meat.  It  is  especially  useful  as  a 
change  when  the  patient  has  tired  of  it  in 
other  forms.  Beef-juice  is  a  most  valuable 
meat  preparation.  According  to  Dr.  H.  P. 
Loomis,  the  juice  of  thoroughly  squeezed  beef 
is  the  best  preparation  of  meat  for  use  in 
phthisis,  and  the  trouble  in  preparing  it  is 
repaid  by  the  marked  improvement  in  the 
patient.  Meat  powders  are  also  useful  in  some 
cases.  That  of  Debove  (see  Alimentation,  page 
43)  is  especially  designed  for  forced  feeding  in 
phthisis.  It  may  be  used  in  soups,  broth,  or 
milk. 

Butter  and  cream  may  be  given  freely,  the 
latter  being  more  digestible  if  diluted  with 
water  or  milk.  It  must  at  first  be  used  with 
caution,  as  it  does  not  agree  with  all  stomachs. 
Cod-liver  oil  should  be  classed  as  a  food,  rather 
than  as  a  medicine. 

The  phthisical  patient  should  receive  six 
meals  a  day.  At  the  regular  meals  he  may  eat 
as  much  as  he  can  properly  digest.  The  diet 
may  consist  of  soup,  fish,  chicken,  eggs,  oat- 
meal, and  a  few  fresh  vegetables,  but  meat  and 
milk  should  constitute  the  most  important 
part  of  the  meal.  Not  more  than  half  a  pint 
of  milk  should  be  taken  at  a  time,  but  this 
amount,  if  possible,  should  be  taken  at  each  of 
the  three  regular  meals.  Between  these  meals 
and  at  bedtime  or  on  waking  in  the  morning 
a  light  luncheon  should  be  taken  consisting  of 
milk,  kumyss,  beef-juice,  or  raw-beef  sand- 
wich. Perfect  rest  for  half  an  hour  before 
meals  will  frequently  do  much  to  aid  the  diges- 
tion. It  is  wise  to  begin  the  regulation  of  the 
diet  as  soon  as  a  diagnosis  of  phthisis  is  made. 
In  some  cases  digestive  disturbance  does  not 
occur  for  many  months,  and  a  general  diet 
may  be  taken  with  impunity.  It  is  better, 
however,  even  in  these  cases,  to  advise  a  diet 


consisting  largely  of  meat  and  milk,  and  to  re- 
strict the  use  of  starches.  There  are  intervals 
in  the  course  of  many  cases  in  which  the  diges- 
tion improves  and  causes  but  little  trouble.  At 
such  times  it  is  not  wise  to  hold  the  patient  to 
a  strict  diet.  In  other  cases,  and  at  intervals 
in  most  cases,  the  stomach  becomes  intolerant 
of  almost  everything.  A  diet  consisting  of 
milk,  whey,  meat,  and  hot  water  will  then 
sometimes  accomplish  much.  Monotony  shonld 
be  avoided  as  far  as  possible,  and  whenever  it 
is  practicable  the  range  of  diet  should  be  ex- 
tended. 

Obesity. — It  has  been  demonstrated  that  fat 
is  not  simply  stored  in  the  system  from  the  fat 
in  the  food.  It  is  formed  to  a  large  extent 
from  the  other  elements,  even  from  the  pro- 
teids.  Growing  appreciation  of  this  fact  has 
considerably  modified  the  plans  of  treatment 
adopted  for  obesity.  Three  plans  have  been 
popular :  that  of  Banting,  that  of  Ebstein,  and 
that  of  Oertel.  Banting  allowed  27  oz.  of  solid 
food  at  the  most,  16  oz.  being  animal.  He 
limited  the  fluids  to  35  oz.  and  bread  to  2  oz. 
Starch,  sugar,  and  fat  he  strictly  excluded. 
The  chief  error  in  this  diet  was  the  exclusion 
of  fats.  It  is  true  that  it  will  reduce  flesh,  but 
not  more  efllectively  than  that  of  Oertel.  and  it 
is  dangerous  when  long  continued.  Ebstein 
allows  fats,  in  the  belief  that  they  have  but 
little  effect  in  producing  fat  in  the  system. 
Their  use  also  decidedly  lessens  the  desire  for 
other  food,  an  important  feature  where  a  di- 
minished amount  of  food  is  to  be  prescribed. 
He  allows  3^  oz.  of  bread  and  excludes  other 
carbohydrates.  The  diet  of  Oertel  is  the  most 
rational.  It  is  based  on  the  fact  demonstrated 
by  Voit  that  a  person  will  lose  flesh  upon  a 
diet  consisting  of  4J  oz.  of  albuminates.  If  oz. 
of  fats,  and  5|  oz.  of  carbohydrates.  An  im- 
portant feature  in  cases  of  extreme  obesity  is 
the  tendency  to  involvement  of  the  heart  mus- 
cle, thus  weakening  the  circulation  and  seri- 
ously impairing  the  general  strength.  To 
avoid  the  danger  of  increasing  this  tendency 
the  diet  should  be  more  general  than  that  of 
Banting.  Oertel  therefore  advises  outdoor  ex- 
ercise, a  diet  consisting  largely  of  proteids,  and 
limitation  of  fluid.  He  permits  the  use  of 
from  4  to  6  oz,  of  bread  daily,  and  12  oz.  of 
tea,  coffee,  or  milk,  12  oz.  of  wine,  and  from  8 
to  16  oz.  of  water.  Some  authorities,  such  as 
See,  do  not  object  to  a  much  larger  quantity  of 
water.  The  difference  between  these  three 
diets  is  shown  by  the  following  table  : 


Banting 
Ebstein. 
Oertel . . 


3oE. 

3i  oz. 

5i  to  6  oz. 


ioz. 

3oz. 

1  to  IJ  oz. 


Carbohydiatee 


2}oz. 
1}0Z. 

21  to  3i  oz. 


The  exclusive  use  of  meat  and  hot  water  for 
several  weeks  is  effective  for  the  reduction  of 
fat,  but  is  rarely  to  be  advised.  The  following 
diet  is  permitted  by  Oertel : 

Morning. — Tea  or  coffee,  6  oz. ;  bread,  3  oz. 

Noon. — Soup,  3  to  4  oz. ;  roast  or  boiled 
beef,  veal,  game,  or  poultry,  7  to  8  oz. ;  a  light 
vegetable  or  salad  ;  a  little  fish  ;  bread  or  fari- 
naceous pudding,  1  to  3  oz. ;  fresh  fruit,  3  to 
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6  oz.  In  hot  weather  6  oz.  of  light  wine  may- 
be taken. 

Afternoon. — Tea  or  cofEee,  6  oz.  with  6  oz. 
of  water  at  the  most ;  1  oz.  of  bread  occasion- 
ally. 

Evening. — One  or  two  soft  -  boiled  eggs ; 
bread,  1  oz. ;  a  little  cheese  occasionally ;  salad 
or  fruit ;  wine,  from  6  to  8  oz.  with  from  4  to 
5  oz.  of  water.— Floyd  M.  Cbandall. 

DIBTHYLENEDIAMINE. —See  Piper- 

AZINE. 

DIGITALEIN,  DIGITALIN.— See  un- 
der Digitalis. 

DIGITALIS  (U.  S.  Ph.),  digitalis  folia 
(Br.  Ph.),  folia  digitalis  (G-er.  Ph.)— The  leaves 
of  Digitalis  purpurea,  or  purple  foxglove,  a 
scrophulariaceous  plant  indigenous  to  the 
western  part  of  southern  and  central  Europe, 
where  it  grows  wild  in  sandy  soil  and  at  the 
edges  of  woods.  In  this  country  it  is  culti- 
vated in  private  gardens  for  its  beautiful  flow- 
ers, and,  principally  by  the  Shakers,  for  the 
drug  market.  The  seeds  contain  the  active 
principles  in  greater  proportion  than  the  leaves, 
but  they  are  never  used  in  medicine.  The 
leaves  should  be  collected  from  plants  of  the 
second  year's  growth,  and,  according  to  the 
British  Pharmacopmia,  they  should  be  "  col- 
lected from  the  wild  indigenous  plant  when 
about  two  thirds  of  the  flowers  are  expanded." 
Much  of  the  digitalis  found  in  market  in  this 
country  is  of  poor  quality,  partly,  perhaps,  on 
account  of  adulteration  with  leaves  of  the  mul- 
lein and  inula,  but  largely  on  account  of  either 
deterioration  through  cultivation  or  careless- 
ness in  gathering  and  drying  the  leaves.  It  is 
uncertain  to  what  degree  cultivation  causes 
deterioration  in  the  medicinal  qualities  of  the 
plant,  though  it  probably  has  this  effect  to 
some  extent,  but  it  is  certain  that  when  the 
leaves  are  imperfectly  dried  decomposition  sets 
in,  which  destroys  the  active  principles  and 
may  result  in  new  and  poisonous  ones. 

The  introduction  of  this  drug  into  modern 
practice  is  due  to  Withering,  who  investigated 
its  therapeutic  powers  about  1776-'79,  although 
it  was  described  and  given  the  name  of  digi- 
talis by  Puchs  about  the  middle  of  the  six- 
teenth century.  A  treatise  on  foxglove  was 
published  in  1597  by  Gerard,  and  soon  after 
this  Parkinson  recommended  its  use  externally 
for  scrofulous  sores  and  internally  for  the 
"  falling  sickness."  It  had  a  place  in  the  Lon- 
don Pharmacopcsia  of  1721,  and  also,  perhaps, 
in  earlier  editions  as  far  back  as  1650,  but  was 
dropped  in  1746. 

Considerable  attention  has  been  paid  to  the 
determination  of  the  active  principle  of  this 
drug,  and  widely  different  substances  have 
been  named  digitalin  at  various  times.  The 
Orfila  prize  was  awarded  in  1871  to  Nativelle 
for  the  discovery  of  what  was  then  supposed 
to  be  the  active  principle  and  was  called  by 
this  name.  This  digitalin,  which  was  not 
long  afterward  demonstrated  to  be  a  complex 
body  and  not  to  produce  the  characteristic  ac- 
tion of  digitalis,  occurs  in  tufts  of  light,  white 
crystalline  needles,  is  very  bitter,  and  is  soluble 
in  alcohol  and  in  chloroform,  but  not  in  water. 


It  consists  mainly  of  what  is  now  known  as 
digitoxin,  and  more  nearly  represents  a  pure 
active  principle  of  digitalis  than  any  other 
digitalin  which  is  now  on  the  market. 

Homolle's  or  Quevenne's  digitalin,  which 
is  much  used  in  Prance,  occurs  in  an  amor- 
phous, yellowish-white  powder,  or  in  small 
scales,  very  bitter  and  irritating  to  the  nostrils, 
though  without  odour.  A  digitalin  closely 
resembling,  if  not  identical  with,  this  was  for- 
merly official  in  the  United  States  Pharmaco- 
pmia, but  was  omitted  in  1880. 

Nothing  bearing  the  name  of  digitalin 
should  be  prescribed  with  the  expectation  of 
obtaining  the  peculiar  action  of  digitalis, 
which  is  probably  due  not  to  any  one  of  its  ac- 
tive principles,  but  to  combinations  of  several. 
Schmiedeberg's  analysis  of  digitalis  is  the  one 
usually  followed  at  the  present  time,  although 
a  definite  decision  in  regard  to  its  constituents 
can  hardly  be  said  to  have  yet  been  obtained. 
According  to  this  analysis,  digitalis  contains 
five  active  principles — viz.,  digitalin,  digitalein, 
digitoxin,  digitonin,  and  digitin.  These  are 
all  non-nitrogenous  and,  with  the  exception  of 
digitin,  are  glucosides.  Digitalis  contains  no 
alkaloids. 

Of  these  principles  digitalin  seems  more 
nearly  than  any  of  the  others  to  represent 
digitalis.  It  is  insoluble  in  water,  but  soluble 
in  alcohol  and  in  chloroform,  and  forms  a 
large  part  of  the  amorphous  digitalin  of  com- 
merce. Although  this  digitalin  has  been 
chemically  isolated,  it  has  not  been  put  on  the 
market.  [Numerous  recent  experiments  in  the 
administration  of  crystallized  digitalin  to  dogs 
have  led  M.  Prangois-Pranck  to  the  conclu- 
sion that  it  is  not  prudent  to  give  it  to  human 
beings  in  daily  amounts  exceeding  0'015  of  a 
grain  (Bull,  de  I'Acad.  de  med.,  July  2,  1895 ; 
Lyon  med.,  July  31,  1895).] 

Digitalein  is  soluble  in  both  water  and  al- 
cohol, and  can  be  given  hypodermically  when 
occasion  demands.  The  dose  for  this  purpose 
is  given  as  -^  of  a  grain. 

Digitoxin  is  the  most  active  principle.  It 
is  insoluble  in  water  and  only  sparingly  soluble 
in  alcohol.  It  can  be  found  at  times  deposit- 
ed as  a  sediment  in  the  alcoholic  preparations 
of  the  leaf. 

These  three  are  supposed  to  be  the  active 
cardiac  stimulant  principles  of  the  drug.  They 
are  antagonized  in  that  action  by  the  fourth 
principle,  digitonin,  which  appears  to  be  both 
chemically  and  physiologically  closely  related 
to,  if  not  identical  with,  saponin,  the  active 
principle  of  senega,  which  acts  as  a  cardisc  de- 
pressant. It  is  insoluble  in  alcohol,  but  readily 
soluble  in  water,  and  is  probably  the  principle 
upon  which  the  diuretic  action  of  digitalis  de- 
pends. Digitin  is  an  inert  substance.  In  ad- 
dition to  these  five  active  principles,  digitalis 
contains  two  acids,  digitalic  and  antirrhinio, 
tannin,  a  volatile  oil.  colouring  matter,  starch, 
sugar,  gum,  and  salts. 

As  may  be  inferred  from  this  brief  consid- 
eration of  its  chemical  constituents,  the  physio- 
logical action  of  digitalis  is  complex.  It  is  a 
cardiac  and  vascular  stimulant,  a  diuretic,  a 
haemostatic,  in  toxic  doses  a  paralyser,  and  to 
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some  persons  an  emetic.  Some  writers  con- 
sider it  peculiarly  adapted  to  light-oomplex- 
ioned  persons  with  lax  muscles  and  a  sanguine, 
indolent  temperament.  It  has  a  bitter  taste, 
but  no  tonic  action  on  the  stomach.  On  the 
contrary,  it  is  apt  to  have  an  irritating  effect 
on  mucous  membranes,  especially  when  they 
are  already  a  little  disturbed,  and  so  will  often 
cause  indigestion,  and,  if  its  use  is  persisted 
in,  vomiting  and  diarrhoea.  Some  stomachs 
are  so  susceptible  to  its  action  that  its  use  is 
precluded  by  the  severe  vomiting  induced. 

As  a  cardiac  stimulant  it  differs  materially 
from  ammonia  and  alcohol.  It  is  a  cardiac 
regulator,  and  a  dilated  heart  remains  perma- 
nently smaller  while  under  the  influence  of  the 
drug.  Its  action  upon  the  heart  partakes  of  a 
double  character.  By  its  effect  upon  the  car- 
diac ganglia  and  the  muscle  itself  it  induces 
contraction  and  strengthens  the  systole ;  by 
its  effect  on  the  vagi  it  prolongs  the  diastole. 
The  result  of  this  double  action  is  that  the 
diastole  of  the  heart  is  lengthened  so  that 
more  blood  is  allowed  to  enter  the  ventricles, 
while  the  systole  is  made  stronger  so  as  to  im- 
part more  vigour  to  the  flow  of  blood  in  the  ar- 
terial system,  and  at  the  same  time  a  rapid 
and  irregular  action  of  the  heart  is  slowed  and 
steadied.  Coincidently  the  arterial  tension 
is  raised,  not  only  by  the  increased  amount  of 
blood  thus  thrown  into  the  arteries,  but  also 
by  a  contraction  of  the  arterioles  throughout 
the  body,  probably  induced  by  the  action  of 
the  digitalin  upon  the  vaso-motor  centres. 

Digitalis  is  said  to  stimulate  the  uterus  also 
to  contraction.  It  lessens  the  contractility 
of  striped  muscular  tissue  and  causes  lassitude 
and  want  of  vigour.  It  depresses  the  venereal 
function  and  lessens  the  sexual  appetite. 

The  action  of  digitalis  upon  the  kidneys 
can  not  be  said  to  be  perfectly  clear.  Proba- 
bly when  a  small  dose  is  given,  or  during  the 
first  stage  of  action  of  a  large  dose,  the  renal 
arterioles  contract  in  the  same  manner  as 
those  of  the  rest  of  the  body,  but  they  are  the 
first  to  dilate,  and  then  the  drug  acts  as  a  di- 
uretic. It  is  very  likely  that  this  dilatation  is 
due  to  a  special  action  of  the  digitonin  upon 
the  renal  vessels.  The  blood-pressure  in  the 
glomeruli,  together  with  the  rapidity  of  the 
circulation,  is  increased,  and  so  the  kidneys  are 
stimulated  to  heightened  action.  A  serious 
objection  to  this  theory  is  that  it  is  very  doubt- 
ful if  digitalis  has  any  diuretic  power  in 
health,  and  questionable  in  oases  of  disease 
not  involving  the  heart,  while  it  unquestion- 
ably has  that  power  in  cardiac  disease  accom- 
panied by  oedema  and  low  arterial  pressure. 
We  are  uncertain  also  as  to  the  effect  of  digi- 
talis upon  the  constituents  of  the  urine,  as 
some  investigators  maintain  that  by  its  action 
the  elimination  of  urea  is  increased,  others 
that  it  is  diminished,  and  still  others  that  it  is 
first  increased  and  then  diminished. 

Upon  the  respiration  digitalis  in  medicinal 
doses  has  little  or  no  effect.  We  do  not  know 
how  it  is  itself  eliminated  from  the  body,  but 
it  is  supposed  to  undergo  oxidation  in  the  tis- 
sues. 

Sometimes  it  causes  derangement  of  vision. 


Two  forms  of  this  derangement  are  described 
by  Dr.  Brunton :  one  a  general  mistiness,  such 
as  is  seen  before  fainting,  the  other  the  ap- 
pearance of  a  large,  bright  spot,  sometimes 
annular  in  form,  faintly  showing  the  prismat- 
ic colours. 

Upon  the  general  nervous  system  digitalis 
produces  no  effect  except  as  the  result  of  toxic 
doses.  The  headache,  vertigo,  delirium,  and 
convulsions  which  sometimes  result  from  its 
use  may  be  caused  by  a  disturbance  of  the 
cerebral  circulation,  by  gastric  irritation,  or 
perhaps  by  the  volatile  oil.  Syncope  may  be 
due  to  heart  failure  from  over-stimulation, 
especially  if  the  patient  suddenly  sits  up. 
Toxic  doses  reduce  reflex  action  by  exciting 
Setschenow's  reflex  inhibitory  centres  in  the 
medulla  oblongata,  and  induce  both  sensory 
and  motor  paralysis.  At  flrst  the  pulse  is 
slow  and  full,  then  dicrotic,  and  the  cardiac 
action  tumultuous.  The  pulse  may  be  full 
and  slow  when  the  patient  is  lying  down,  but 
irregular  when  he  sits  up.  The  pulse  may  be- 
come so  feeble  that  it  can  with  diflSculty  be 
felt  at  the  wrist  while  the  heart  is  at  the  same 
time  throbbing  wildly.  As  we  proceed  in  the 
toxic  stage  we  flnd  reduced  vascular  tension, 
a  quick,  irregular,  and  feeble  pulse,  feeble  and 
more  rapid  respiration,  coma,  convulsions,  and 
death.  Death  results  from  cessation  of  the 
heart's  action  during  systole,  caused  by  ex- 
haustion of  the  motor  ganglia  or  by  the  teta- 
nizing  effect  of  the  drug  on  the  cardiac  muscle. 

In  digitalis  poisoning  an  emetic  is  useful  if 
it  can  be  given  before  the  drug  has  had  time 
to  become  absorbed,  but  after  that  time  it  is 
dangerous.  The  stomach  should  be  washed 
out,  the  patient  kept  lying  down,  heat  applied 
to  the  body,  particularly  the  abdomen,  and 
tea,  coffee,  and  tannic  acid  given  internally. 
Aconite  is  the  physiological  antidote,  and 
should  be  administered  in  proper  quantities. 
Inhalations  of  ammonia  are  useful.  Com- 
pound tincture  of  cinchona,  sulphate  of  iron, 
and  tincture  of  chloride  of  iron  have  also  been 
recommended. 

The  principal  sphere  of  usefulness  of  digi- 
talis is  in  diseases  of  the  mitral  and  tricuspid 
valves  of  the  heart  associated  with  venous  en- 
gorgement, oedema  of  the  lungs  and  of  the 
subcutaneous  tissue,  and  interference  with  the 
action  of  the  liver  and  kidneys.  In  mitral  in- 
sufficiency it  prolongs  the  diastole  and  permits 
the  ventricle  to  receive  a  larger  quantity  of 
blood  from  the  auricle ;  it  then  strengthens 
the  systole,  causes  better  approximation  of  the 
valvular  flaps  and  so  less  regurgitation,  and 
sends  more  blood  into  the  arterial  system.  In 
mitral  stenosis  the  lengthened  diastole  permits, 
more  blood  to  pass  through  the  narrowed  ori- 
fice and  relieves  the  venous  engorgement  and 
the  dependent  symptoms.  In  insufficiency  or 
stenosis  of  the  tricuspid  valve  the  action  is  the 
same  as  in  the  case  of  the  mitral.  But  in  in- 
suffi,ciency  or  stenosis  of  the  aortic  valve  the 
effect  of  digitalis  is  generally  injurious.  The 
lengthened  diastole  favours  an  increase  of  the 
regurgitation  in  insufficiency,  but  when  there 
is  no  compensatory  hypertrophy,  when  the 
heart  is  weak  and  its  action  rapid,  or  whea 
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there  are  other  reasons  which  render  it  desirable 
to  strengthen  and  regulate  the  systole,  it  may 
be  used  with  good  eflfect.  So  also  in  aortic 
stenosis  when  this  condition  has  resulted  in 
dilatation  and  mitral  regurgitation  with  ve- 
nous and  pulmonary  engorgement,  or  when  the 
systole  needs  strengthening,  it  may  be  of  good 
service.  In  these  cases  the  dose  given  must 
be  small  and  its  effect  carefully  watched. 

Digitalis  is  eminently  the  medicine  for  a 
dilated  rather  than  for  a  weak  heart.  When 
compensatory  hypertrophy  fails  and  dilatation 
is  beginning  it  slows  and  steadies  the  action 
of  the  heart,  while  it  improves  the  condition 
of  the  cardiac  walls  by  increasing  the  pressure 
on  the  coronary  arteries  and  allowing  them  a 
longer  time  to  become  filled. 

Dysp7icea  or  asthma  due  to  pulmonary  en- 
gorgement may  usually  be  relieved  by  digi- 
talis. Benefit  may  also  be  obtained  from  this 
drug  in  palpitation  of  the  heart  not  dependent 
on  indigestion,  in  functional  weakness  with 
irritable  heart,  and  in  migraine  or  delirium 
tremens  associated  with  low  arterial  tension. 
Possibly  the  diverse  action  of  digitalis  in  dif- 
ferent cases  of  acute  mania  and  delirium  tre- 
mens is  to  be  explained  by  a  consideration  of 
the  arterial  tension.  Generally  in  these  dis- 
eases little  benefit  is  obtained  from  its  admin- 
istration, and  yet  in  some  cases  its  use  has 
been  crowned  with  marked  success.  It  is  said 
to  be  often  curative  in  the  irritable  heart  of 


Its  use  is  contra-indicated  in  simple  or  com- 
pensatory hypertrophy  and  in  fatty  degenera- 
tion of  the  heart,  apoplexy,  aneurysm,  and  all 
diseases  accompanied  by  high  arterial  tension, 
changes  in  the  cardiac  muscle,  or  atheroma 
of  the  blood-vessels,  except  for  temporary  use 
in  an  emergency. 

In  pericarditis  it  should  not  as  a  rule  be  em- 
ployed, but  it  has  been  strongly  recommended, 
particularly  by  Niemeyer,  when  there  is  a  very 
rapid  and  feeble  cardiac  action  together  with 
cyanosis  and  dropsy. 

In  diphtheria  and  in  all  inflammations  of  the 

f astro-intestinal  tract  it  is  contra-indicated, 
t  was  highly  recommended  by  Liebermeister 
in  typhoid  fever,  but  now  it  is  considered  at 
least  useless  in  that  disease,  and  it  is  apt  to 
increase  the  diarrhoea  and  to  cause  vomiting. 
Nevertheless,  in  the  typhoid  state  of  exhausting 
fevers  with  congestion  of  the  lungs  it  is  useful 
to  relieve  the  stasis. 

In  pneumonia,  when  the  right  side  of  the 
heart  is  embarrassed,  it  may  prove  of  great 
service.  When  this  happens  it  usually  accom- 
panies a  sudden  fall  of  temperature  and  is  in- 
dicated by  cyanosis.  Particularly  if  the  lips 
turn  blue  when  the  patient  is  turned  from  side 
to  side,  digitalis  should  be  given  together  with 
oxygen  and  iron. 
It  has  been  recommended  in  erysipelas. 
In  pyrexia  it  may  reduce  the  temperature, 
and  formerly  it  was  considerably  used  for  this 
purpose,  but  it  is  unreliable,  a  high  tempera^ 
ture  seems  to  interfere  with  its  action,  it  is 
slow,  requiring  from  thirty-six  to  forty-eight 
hours  to  produce  its  effect,  and  it  is  apt  to 
irritate  the  stomach,  so  its  use  as  an  antipy- 


retic has  been  for  the  most  part  discontinued. 
In  rheumatic  fever  it  is  alleged  by  some  to 
reduce  the  temperature,  to  shorten  the  dura- 
tion of  the  disease,  and  to  be  particularly  indi- 
cated to  meet  any  cardiac  complications  which 
may  arise.  Others  deny  that  it  has  any  influence 
on  the  course  or  duration  of  this  disease,  and 
certainly  cardiac  complications  may  occur 
which  would  of  themselves  contra-indicate  its 
use. 

In  spermatorrhoea  it  is  a  serviceable  antaph- 
rodisiac.  In  persons  of  a  plethoric  habit  it  is 
best  to  combine  it  with  bromide  of  potassium, 
and  in  all  cases  careful  attention  should  be 
paid  to  cold  bathing  of  the  genitals  and  to 
hygienic  treatment. 

Some  cases  of  exophthalmic  goitre  seem  to 
have  been  benefited  by  this  drug  after  a  long 
course  of  treatment,  but  as  a  rule  little  if  any 
benefit  is  obtained. 

As  a  diuretic  digitalis  is  useful  in  congestion 
of  the  kidneys  when  the  circulation  is  sluggish, 
particularly  when  this  is  dependent  on  venous 
engorgement  due  to  mitral  disease  of  the  heart. 
It  is  not  a  suitable  diuretic  in  Bright's  dis- 
ease ;  it  is  very  uncertain,  it  raises  still  more 
the  already  high  arterial  tension,  and  it  may 
arrest  the  renal  circulation  so  as  to  stop  the 
excretion  of  urine ;  yet  it  has  rendered  good 
service  in  renal  dropsy.  It  is  of  great  value 
in  renal  disease  when  cardiac  hypertro- 
phy induced  by  this  disease  has  failed  and 
dilatation  with  mitral  regurgitation  has  re- 
sulted. When  digitalis  is  used  in  eases  of 
renal  disease  it  should  be  combined  with 
nitroglycerin,  sodium  nitrite,  or  some  other 
agent  to  dilate  the  renal  vessels.  In  the  early 
stage  of  scarlet  fever  and  when  in  that  dis- 
ease the  kidneys  fail  to  work,  it  has  been  used 
with  benefit. 

As  a  hsemostatic  digitalis  is  mainly  useful 
in  hmmorrhages  from  large  surfaces,  in  the 
hmmorrhagie  diathesis,  post-partum  hcemor- 
rhage,  metrorrhagia,  and  menorrhagia,  espe- 
cially when  dependent  on  mitral  disease,  and 
in  epistaxis. 

Combined  with  moisture  and  heat,  digitalis 
seems  to  act  as  a  sedative  in  local  inflamma- 
tions, such  as  those  of  the  Joints  and  of  the 
testicle.  It  is  readily  absorbed  by  the  skin 
and  carried  by  the  circulation  to  the  kidneys, 
where  it  acts  as  a  diuretic.  Effective  stimula- 
tion of  the  kidneys  may  often  be  obtained  in 
eases  of  suppression  of  urine  by  the  applica- 
tion of  -J-  a  fl.  oz.  of  the  tincture  sprinkled  on 
spongiopiline  or  flannels  wrung  out  of  hot 
water,  or  of  a  poultice  made  of  the  leaves,  to 
the  loins  or  to  the  abdominal  walls.  A  good 
plan  is  to  apply  dry  cups  to  the  loins  previous 
to  this  application  of  a  digitalis  poultice  or 
spongiopiline.  Bronchial  congestions,  espe- 
cially if  due  to  heart  disease,  'may  often  be 
relieved  by  such  a  local  application  to  the 
chest  wall. 

Sometimes  digitalis  is  administered  to  a  pa- 
tient for  several  days  with  no  apparent  effect, 
and  then  suddenly  symptoms  of  poisoning 
appear.  This  is  known  as  the  cumulative  ac- 
tion of  the  drug,  and  various  hypotheses  have 
been    advanced    as    explanations.     One    hy- 
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pothesis  is  that  it  may  stop  its  own  excretion 
by  its  action  on  the  blood-vessels,  but  we  do 
not  know  how  it  is  excreted,  and  think  that  it 
is  probably  oxidized  in  the  tissues.  Another 
hypothesis,  based  on  the  fact  that  it  is  apt  to 
occur  when  ascites  has  been  removed  by  tap- 
ping after  the  drug  has  been  taken  for  some 
time,  is  that  sudden  withdrawal  of  pressure 
from  the  great  vascular  trunks  in  the  cavities 
of  the  body  induces  the  absorption  into  the 
circulation  of  the  drug  from  the  tissues  in 
which  it  has  been  remaining  in  a  state  of  inac- 
tivity. Another  is  that  when  doses  are  ad- 
ministered too  close  together,  so  as  not  to 
permit  of  the  elimination  of  one  before  the 
ingestion  of  another,  the  heart  becomes  over- 
stimulated  and  suddenly  fails.  Whatever 
may  be  the  true  explanation,  this  is  an  im- 
portant and  dangerous  action  which  must  be 
carefully  watched  for  and  avoided  when  a 
patient  is  under  a  prolonged  course  of  treat- 
ment. 

Digitalis  is  useful,  as  it  is  a  physiological 
antagonist,  in  aconite  poisoning,  but  it  is  slow 
in  its  action,  so  it  should  be  preceded  by  am- 
monia and  alcohol.  In  muscarine  poisoning 
the  digitalin  is  to  some  extent  antidotal,  but 
can  not  take  the  place  of  atropine. 

The  powdered  leaves,  infusion,  extract,  tinc- 
ture, and  fluid  extract  are  ofBcial,  but  the 
infusion  and  the  tincture  are  the  preparations 
most  commonly  employed.  The  efEects  pro- 
duced by  these  two  differ  a  great  deal.  Digi- 
talin and  digitoxin,  two  of  the  three  active 
cardiac-stimulant  principles,  are  insoluble  in 
water,  but  soluble  in  alcohol.  Digitonin, 
which  is  supposed  to  be  the  diuretic  principle, 
is  insoluble  in  alcohol,  but  readily  soluble  in 
water.  The  infusion  contains  digitonin  and 
digitalein ;  digitonin  tends  to  depress  the 
heart,  digitalein  to  stimulate  it.  A  predomi- 
nance of  either  is  not  marked,  but  the  diuretic 
action  of  the  drug  is  strongly  displayed.  The 
tincture  contains  all  three  cardiac-stimulant 
principles,  but  no  digitonin.  If  this  is  borne 
in  mind  it  is  not  surprising  that  in  practice  it 
is  found  that  the  infusion  is  not  a  serviceable 
cardiac  stimulant,  or  that  the  tincture  does 
not  act  well  as  a  diuretic. 

When  the  tincture  is  used  it  is  recommended 
that  it  should  be  given  on  sugar  or  bread, 
and  no  water  should  be  allowed  the  patient  for 
several  minutes  before  and  after  swallowing  it, 
as  the  digitoxin  is  precipitated  by  water.  It 
is  also  not  advisable  to  put  up  the  tincture  in 
water  or  a  syrupy  mixture,  not  only  because 
the  digitoxin  is  precipitated,  but  also  because 
a  decomposition  is  apt  to  occur  which  may  de- 
stroy these  active  principles  and  create  new 
ones  with  whose  nature  we  are  still  less  ac- 
quainted. 

[The  maximum  single  dose  of  powdered 
digitalis  is  7  grains,  and  the  maximum  daily 
amount  15  grains.  The  ordinary  dose  of  the 
tincture,  tinctura  digitalis  (U.  S.  Ph.,  Br.  Ph., 
Ger.  Ph.),  is  from  10  to  20  minims.  The  dose 
of  the  infusion,  infusum  digitalis  (U.  S.  Ph., 
Br.  Ph.),  is  from  i  to  4  fl.  drachms ;  that  of 
the  extract,  extraetum  digitalis  (U.  S.  Ph.),  is 
J  of  a  grain  ;  that  of  the  fluid  extract,  ex- 


traetum digitalis  fluidum  (U.  S.  Ph.),  is  from 
5  to  10  minims.] 

Matthias  Lanokton  Foster. 

DIGITONIN,  DIGITOXIN.— See  under 
Digitalis. 

DIIODOFOBm,  CJi,  carbon  diiodide,  rep- 
resents 2  molecules  of  iodoform  deprived  of  3 
molecules  of  hydriodic  acid.  It  contains  be- 
tween 95  and  96  per  cent,  of  iodine.  It  is  in- 
soluble in  water,  slightly  soluble  in  alcohol  and 
in  ether,  and  freely  soluble  in  chloroform  and 
in  benzene.  The  medicinal  properties  of  di- 
iodoform  are  precisely  those  of  iodoform,  and 
it  has  the  advantage  of  being  without  any  dis- 
agreeable odour ;  on  the  other  hand,  it  is  very 
expensive  and  decomposes  if  exposed  to  light, 
liberating  iodine.  In  Squibbs's  Efhemeris  for 
January,  1895,  M.  Hallopeau's  experience  with 
it  is  cited.  The  matter  having  been  brought 
up  before  a  meeting  of  the  Paris  Therapeutical 
Society,  M.  Hallopeau  stated  that  he  was.then 
engaged  in  a  series  of  investigations  on  the 
therapeutical  action  of  diiodoform  in  the  der- 
matological  wards  of  the  Hopital  Saint-Louis. 
He  had  already  found  that  as  favourable  re- 
sults were  obtained  with  it  as  with  iodoform 
in  the  treatment  of  soft  chancres.  Both  he 
and  M.  Brodier  reported  to  the  society  their 
results  in  twelve  cases  of  simple  chancre,  and 
they  drew  the  following  conclusions :  It  may 
be  used  exactly  like  iodoform ;  it  usually  cures 
in  from  eighteen  to  twenty  days ;  neither  pain 
nor  irritation  is  experienced  :  it  has  no  odour 
if  kept  away  from  light  and  air ;  it  may  act  like 
iodoform  in  not  curing  cases  of  phagedcenic 
chancre  ;  applications  should  be  made  several 
times  a  day ;  it  is  best  to  keep  the  ulcer  spread 
with  absorbent  cotton  well  saturated  with  it ; 
in  general  it  is  used  with  good  results  in  all 
suppurations  where  iodoform  has  been  applied 
succes.'fuUy. 

M.  Mayet  {Nouv.  remedes,  1894,  p.  324; 
Merck's  Report,  March,  1895)  recommends  the 
following  formula  for  an  antiseptic  and  ano- 
dyne ointment : 

5  Diiodoform 40  grains  ; 

Cocaine  hydrochloride. . .     8      " 

Oleinic  acid -|  drachm ; 

Sterilized  vaseline 13  drachms. 

Mix. 

This  ointment  is  used  in  the  treatment  of 
wounds,  boils,  carbuncles,  burns,  etc.,  also,  in- 
serted into  the  vagina  on  cotton  tampons,  for 
the  relief  of  pelvic  pain  of  a  neuralgic  charac- 
ter, especially  neuropathic  hysteralgia. 

DIIODOSALICYLIC  ACID,  CiHJO^O., 
is  described  by  M.  Bocquillon-Limousin  as  a 
crystalline  powder  soluble  in  alcohol  and  in 
ether,  acting  as  an  analgetic,  antiseptic,  and 
antipyretic.  Its  sodium  salt,  sodium  diiodo- 
salicylate,  says  the  same  writer,  is  used  in 
articular  rheumatism  in  doses  of  7  grains  from 
once  to  four  times  a  day. 

DIIODOTHIOPHENE,  C4H  J^S,  has  been 
recommended  as  a  substitute  for  iodoform.  It 
is  said  to  contain  75-5  per  cent,  of  iodine  and 
9-5  per  cent,  of  sulphur.  Its  odour  is  aromatic, 
not  disagreeable.    It  occurs  in  white  crystals, 
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insoluble  in  water,  but  soluble  in  ether,  in 
chloroform,  and  in  hot  alcohol. 

DIISOBUTYLORTHOCBESOIi  IO- 
DIDE.— See  EuKOPHENE. 

DILL,  anethi  fructus  (Br.  Ph.),  the  dried 
fruit  of  Anethum  {Peucedanum)  graveolens,  is 
an  agreeable  aromatic  employed  in  the  flatu- 
Imt  colic  of  infants.  Prom  1  to  4  minims  of 
the  Tolatile  oil,  oleum  anethi  (Br.  Ph.),  may  be 
given  on  sugar.  The  dose  of  dill  in  powder  is 
from  15  to  60  grains;  that  of  dill  water,  aqua 
anethi  (Br.  Ph.),  is  from  2  fl.  drachms  to  1 
fl.  oz. 

DILUENTS.— By  a  diluent  we  mean  an 
agent  which  is  absorbed  into  the  tissues  and 
dilutes  the  iluids  therein  contained.  The 
excretory  iluids  are  thus  enabled  to  hold  in 
suspension  a  larger  amount  of  solid  exeremen- 
titious  material,  though  in  a  less  concentrated 
condition,  and  so  the  elimination  of  the  latter 
is  facilitated  while  the  excretions  themselves 
are  rendered  more  bland  and  less  irritating. 
Water  is  the  only  agent  included  under  this 
definition.  Its  action  is  to  flush  the  overbur- 
dened excretory  organs,  to  lighten  their  labour 
by  furnishing  a  less  concentrated  fluid  to  pass 
through  them,  and  to  incite  them  at  the  same 
time  to  a  greater  activity.  Thus  it  acts  as 
an  efficient  adjuvant  to  the  various  drugs 
employed  as  diuretics,  diaphoretics,  antiblen- 
norrhagics,  etc.,  in  addition  to  its  primary 
action  in  diluting  the  tissue  fluids. 

The  indications  for  its  use  are  not  only  those 
which  require  these  special  stimulants  of  ex- 
cretory organs,  but  also  the  condition  of  tor- 
pidity of  the  system,  when  the  emunctories 
seem  to  be  choked,  the  mind  and  body  to  be 
listless,  and  yet  there  is  no  special  disease. 
Exercise  and  gentle  laxatives  are  extremely 
beneficial  in  this  trouble,  and  thorough,  syste- 
matic washing,  both  inside  and  outside,  has  an 
excellent  effect.  The  outside  washing  is  a 
bath.  The  inside  washing  is  an  internal  bath 
obtained  by  pouring  into  the  system  a  sulHoient 
quantity  of  water.  It  does  not  suffice  to  drink 
enough  water  simply  to  allay  the  thirst,  but 
larger  quantities,  from  two  to  four  quarts  or 
more,  must  be  taken  daily. 

A  very  pleasant  manner  of  taking  water  thus, 
as  a  medicine,  is  in  the  form  of  the  various 
table  mineral  waters  which  at  present  abound 
in  the  market.  The  most  important  feature  to 
be  considered  in  regard  to  these  waters,  when 
employed  for  their  diluent  qualities,  is  the  com- 
parative absence  of  mineral  constituents  which 
make  water  "hard,"  and  may  excite  gastric 
disturbance  if  taken  in  too  great  quantity. 

Such  a  water  as  the  Highland  or  Bethesda 
is  often  preferable  to  the  highly  advertised 
waters  which  are  alleged  to  have  wonderful 
solvent  qualities  on  account  of  a  small  propor- 
tion of  a  certain  mineral  ingredient.  The  sol- 
vent property  of  these  waters  is  largely,  if  not 
wholly,  due  to  the  action  of  water  as  a  diluent. 
The  principal  merit  of  them  all  is  this  compar- 
ative absence  of  mineral  constituents  and  of 
such  impurities  as  are  inevitably  present  in 
water  drained  from  a  populous  district. 

The  best  water  to  use  as  a  diluent,  unpal- 


atable as  it  is,  is  distilled  water.  Enormous 
quantities  of  this  may  be  drank  daily,  and  the 
emunctories  thus  thoroughly  flushed  without 
interference  with  the  healthy  action  of  the 
digestive  tract. 

Certain  mineral  waters,  such  as  those  of 
Carlsbad,  Saratoga,  and  Richfield  Springs, 
merit  the  reputation  they  enjoy  on  account 
of  the  medicinal  properties  of  the  solids  held 
in  suspension ;  but  probably  the  diluent  action 
of  the  water  itself  plays  an  important  part  in 
the  improvement  of  the  health  of  those  who 
flock  to  those  resorts  and  partake  of  the  waters. 
Matthias  Lanckton  Postee. 

DIMETHYLACETAL.— See  under  Ace- 
tal. 

DIMETHYLKETONE.— See  Acetone. 

DIMETHYLOXYaUINICINE.  —  See 
Antipyeine. 

DIMETHYLPIPEE.AZINE  TAKI- 
RATE. — See  Lycetol. 

DIOSMA. — See  Buchu. 

DIPHTHEBIN. — See  Oxyquinaseptol. 

DISCUTIENTS. — See  Sorbefacibnts. 

DISINFECTANTS. — See  Antiseptics. 

DITA  BABK. — See  Alstonia. 

DITHIOSALICYLIC  ACID.  A  com- 
pound expressed  by  the  formula 

b— bails  <  COOH 

1     _  _    i  COOH 


S — CflHs 


OH 


and  its  sodium  salt,  sodium  dithiosalicylate, 
have  been  used  like  salicylic  acid  and  the 
salicylates  in  acute  articular  rheumatism.  So- 
dium dithiosalicylate  is  a  very  hygroscopic 
grayish-white  powder,  readily  soluble  in  water. 
The  dose  is  3  grains. 

DITTIIETICS  are  agents  which  increase 
the  excretion  of  urine.  The  substances  nor- 
mally eliminated  by  the  kidneys  are  water, 
nitrogenous  crystalline  bodies,  such  as  urea, 
uric  acid,  hippuric  acid,  'creatinin,  xanthin, 
etc.,  inorganic  salts,  principally  the  chlorides, 
phosphates,  and  sulphates  of  sodium,  potas- 
sium, calcium,  and  magnesium,  pigments,  and 
ferments.  The  quantity  of  non-nitrogenous 
bodies  normally  excreted  is  at  most  very  small 
and  uncertain.  These  are  all  carried  in  solu- 
tion by  the  blood  to  the  kidneys,  which  perform 
the  work  of  excretion  in  a  double  manner. 
The  water  and  some,  if  not  all,  of  the  inorganic 
salts  are  separated  from  the  blood  in  the  glom- 
eruli, either  by  a  process  of  simple  filtration 
or  by  means  of  active  secretion  on  the  part  of 
the  glomerular  epithelium,  while  the  urea,  uric 
acid,  and  other  products  of  metabolism  are 
separated  from  the  blood  by  the  action  of  the 
epithelium  of  the  uriniferous  tubules.  Certain 
medicines  and  poisons  are  probably  also  ex- 
creted by  the  epithelium  of  the  uriniferous 
tubules. 

The  kidneys  are  particularly  well  supplied 
with  blood-vessels  and  vaso-motor  nerves,  and 
their  work  is  to  a  great  degree  dependent  on 
the  flow  of  blood  through  them,  so  that  a  de- 
crease in  the  arterial  blood-pressure  from  any 
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cause  is  accompanied  by  a  diminution  of  the 
renal  secretion.  When  this  is  the  case  the 
quantity  of  urine  may  be  increased  by  an  aug- 
mentation of  the  general  arterial  blood-pressure 
due  to  an  increase  of  the  force  and  frequency 
of  the  heart's  action,  by  contraction  of  the  walls 
of  the  arteries  throughout  the  body  with  the 
exception  of  tlie  renal,  and  by  a  dilatation  of 
the  renal  arteries  and  arterioles  with  no  corre- 
sponding dilatation  of  the  rest  of  the  arterial 
system.  To  an  extent  the  kidneys  regulate 
their  own  blood-supply  so  that  when  the  secre- 
tory epithelium  is  excited  to  activity  by  the 
presence  of  certain  substances  in  the  blood  the 
renal  arteries  dilate  and  a  more  abundant  local 
flow  of  blood  results,  irrespective,  perhaps,  of 
the  condition  of  the  general  circulation.  A  co- 
rollary which  might  properly  be  deduced  from 
this  fact,  and  one  found  in  practice  to  be  true, 
is  that  a  substance  which  excites  the  renal 
epithelium  to  increased  activity  will,  when 
present  in  too  great  abundance,  be  likely  to 
cause  irritation  or  inflammation  and  produce  a 
result  exactly  the  opposite  to  that  which  is 
'  desired. 

In  a  state  of  health  the  kidneys  are  compe- 
tent to  excrete  the  full  amount  of  exerementi- 
tious  substances  formed  in  the  tissues  and 
intended  for  elimination  through  these  organs, 
and  the  arterial  blood-pressure  is  usually  at  its 
maximum  height.  Hence  many  diuretics  do 
not  materially  afleot  the  excretion  of  urine 
when  the  body  is  in  a  healthy  condition,  but 
in  certain  diseased  conditions  of  the  body  the 
kidneys  are  unable  to  accomplish  their  work 
without  aid. 

Diuretics  act  in  two  general  ways — ^by  raising 
the  arterial  blood-pressure  by  means  of  their 
action  on  the  heart  and  the  arterial  walls,  and 
by  increasing  the  activity  of  the  renal  circula- 
tion in  particular.  The  former  are  ordinarily 
known  as  indirect,  the  latter  as  direct  diuretics. 

The  indirect  diuretics  include  the  vascular 
and  cardiac  stimulants,  sucTi  as  digitalis,  squill, 
scoparius,  diuretin,  and  calomel.  They  are 
indicated  when  a  low  renal  arterial  pressure  is 
due  to  disease  accompanied  by  venous  engorge- 
ment or  weak  cardiac  action,  and  in  these  dis- 
eases they  often  display  great  power. 

Greater  in  number  are  the  diuretics  which 
affect  the  renal  circulation  locally.  These 
probably  act  for  the  most  part  by  stimulating 
the  excretory  nerves  and  cells,  by  increasing 
the  quantity  of  fluid  to  be  excreted,  and  possi- 
bly in  some  cases  by  direct  action  on  the  renal 
arterioles.  They  may  be  divided  into  three 
classes — diluents,  salines,  and  stimulants. 

Water  is  a  very  important  diuretic.  When 
it  is  absorbed  into  the  system  in  large  quanti- 
ties it  does  not  increase  the  blood-pressure,  but 
by  its  presence  in  the  renal  blood  it  excites  the 
kidneys  to  greater  activity  and  at  the  same 
time  lightens  their  labour  by  rendering  less 
concentrated  the  solution  of  materials  which 
demand  excretion.    (See  Diluents.) 

Almost  all  the  alkaline  salts  act  as  diuretics 
when  given  in  small  doses  and  sufficiently 
diluted,  but  usually  the  vegetable  salts  of 
potassium,  sodium,  lithium,  calcium,  and  mag- 
nesium are  meant  by  the  term  saline  diuretics. 


The  acetate,  citrate,  and  bitartrate  of  potassium 
are  the  most  powerful  and  the  most  commonly 
employed.  Each  of  these  is  changed  in  the 
tissues  to  the  carbonate,  and  as  such  is  elimi- 
nated. The  salines  excite  the  renal  epithelium, 
induce  a  hypera3mic  condition  of  the  kidneys, 
and  increase  the  water  in  the  urine.  Some  of 
them  also  increase  the  solid  constituents,  prob- 
ably by  uniting  in  the  tissues  with  insoluble 
materials  so  as  to  form  soluble  compounds 
which  may  readily  be  eliminated.  Tliis  is  the 
probable  action  of  the  potassium  and  lithium 
salts  in  diseases  characterized  by  excess  of  uric 
acid.  Large  doses,  particularly  of  the  potas- 
sium salts,  render  the  urine  alkaline.  The 
saline  diuretics  are  indicated  in  conditions  of 
renal  inactivity,  due  to  either  functional  or 
organic  causes,  to  promote  the  absorption  of 
local  effusions  which  are  the  results  of  in- 
flammations of  serous  membranes,  after  the 
inflammatory  symptoms  have  passed  away,  to 
promote  absorption  of  dropsical  effusions,  and 
to  neutralize  acidity  of  the  urine.  In  dropsy  of 
cardiac  origin  they  are  sometimes  very  useful 
as  adjuvants  to  the  indirect  diuretics,  but  can 
not  take  their  place.  In  renal  dropsy  they  are 
sometimes  very  beneficial,  but  when  they  do 
not  readily  produce  diuresis  their  use  should 
not  be  persisted  in,  because  if  the  renal  epithe- 
lium is  so  damaged  that  it  can  not  remove  the 
surplus  water  from  the  blood  it  is  unable  to 
eliminate  these  medicines,  which  will  therefore 
accumulate  in  the  system  and  may  cause  seri- 
ous disturbance.  It  is  better  in  such  cases  to 
discontinue  the  use  of  these  salts  for  a  while 
and  from  time  to  time  to  give  them  in  a  tenta- 
tive manner  to  determine  whether  or  not  the 
renal  epithelium  has  sufficiently  regained  its 
functions  to  allow  of  their  use.  When  simple 
diuresis  is  desired  from  the  salines  a  small  dose, 
frequently  repeated,  in  half  a  wineglassful  of 
water,  should  be  employed.  When  it  is  wished 
to  neutralize  the  acidity  of  the  urine  larger 
doses  at  longer  intervals  are  preferable. 

Under  stimulant  diuretics  are  included  those 
whose  specific  action  is  directly  upon  the  renal 
tissue.  In  small  and  moderate  doses  they 
dilate  the  renal  arterioles,  increase  the  renal 
blood  flow,  and  so  induce  diuresis,  but  in  large 
doses  they  produce  irritation  of  the  excretory 
epithelium,  induce  contraction  of  the  renal 
arterioles,  cause  a  diminution  of  the  renal 
blood-supply,  provoke  inflammation,  render 
the  urine  albuminous  and  bloody,  and  may 
result  even  in  suppression  of  the  urine.  The 
most  important  are  cantharides,  juniper,  oil  of 
turpentine,  copaiba,  and  cubeb.  Such  a  diu- 
retic is  contra-indicated  in  acute  nephritis  and 
should  rarely  be  used  in  any  form  of  nephritis, 
except  in  some  cases  where  the  kidneys  are 
inactive  on  account  of  atony  or  prolonged 
chronic  or  subacute  disease.  In  these  cases 
beneflt  may  be  obtained  from  the  use  of  such 
a  renal  stimulant,  but  it  should  be  used  with 
caution  and  its  action  closely  observed.  Juni- 
per is  often  a  valuable  adjuvant  to  the  indirect 
diuretics  in  dropsy  dependent  on  cardiac  or  pul- 
monary disease.  Cantharides,  copaiba,  cubeb, 
and  turpentine  are  useful  in  catarrhal  inflam- 
mations of  the  genito-urinary  tract. 
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Diuretic;  are  used  to  reduce  and  to  neutralize 
the  acidiftj  of  the  urine,  to  increase  its  excre- 
tion when,  owing  to  a  general  rascular  disturb- 
ance, the  daily  quantity  of  urine  falls  below  the 
normal  standard,  to  hasten  the  elimination  of 
certain  products  of  metabolism  from  the  body. 
to  assist  in  the  removal  of  both  local  and  gen- 
eral serous  effusions,  and  in  certain  forms  of 
kidney  disease. 

In  urethritis  and  cysiitii  it  is  usually  advis- 
able to  render  the  urine  blander  by  making  it 
less  concentrated  and  irritating  to  the  inflamed 
surface  over  which  it  must  pass.  This  result 
is  attained  by  means  of  copious  draughts  of 
water  together  with  saiine  and  other  diuretics. 

I  See  A>TIBLE>'SOKKH-iGICS.) 

In  cardiac  and  pulmonary  disease  attended 
by  a  decrease  of  the  arterial  blood-pressure  the 
indirect  diuretics  are,  as  has  already  been  said, 
of  great  value.  It  may  here  be  remarked  as 
true  in  regard  to  the  administration  of  diu- 
retics in  the  majority  of  cases  in  which  they 
are  indicated  that,  as  there  are  many  causes 
which  produce  a  diminished  excretion  of  urine, 
and  as  it  is  usually  difficult  to  determine  in 
any  particular  case  what  the  exact  cause  of  the 
diminution  may  be,  it  is  ordinarily  advisable 
to  give  various  diuretics  in  combination.  Thus, 
in  dropsy  due  to  cardiac  or  pulmonary  disease, 
digitalis  combined  with  squill  and  the  salines 
is  more  likely  to  give  satisfaction  than  digita- 
lis alone. 

To  hasten  the  elimination  of  the  products  of 
metabolism  the  saline  diuretics,  particularly 
the  salts  of  potassium  and  lithium,  are  very 
efScient.  In  diseases  marked  by  ejccess  of  uric 
acid  the  potassium  and  lithium  salts  are  bene- 
ficial not  only  on  account  of  their  diuretic 
action,  but  also  because  they  unite  in  the  tis- 
sue; with  the  uric  acid  to  form  soluble  salts. 

In  localized  serous  efTu-iion-s  the  saline  diu- 
retics are  to  be  preferred  as  a  rule.  Sometimes 
they  cause  the  effusions  to  disappear  almost  as 
if  by  magic,  but  very  frequently  little  or  no 
benefit  will  be  obtained.  This  is  true  also  of 
the  action  of  diuretics  in  general  dropsy,  and 
they  are  usually  ineffectual  when  the  fluid  by 
its  own  pressure  impedes  the  circulation.  In 
dropsy  the  diuretics  indicated  are  those  which 
act  most  directly  on  the  diseased  organs ;  thus, 
when  it  is  of  cardiac  origin,  digitalis,  diuretin, 
squill,  and  calomel;  when  it  is  due  to  hepatic 
trouble,  copaiba;  and  when  it  is  from  renal 
disease,  diuretin,  scoparius,  nitrous  ether,  and 
the  salines  are  indicated. 

How  far  it  is  desirable  to  stimulate  the  kid- 
ney in  nephritis  is  sometimes  a  question  difficult 
to  answer,  and  therefore  a  rule  for  the  use  of 
diuretics  in  renal  disease  is  not  easy  to  formu- 
late. Those  which  are  gentle  in  their  action, 
like  water  and  the  salines,  are  the  only  ones 
which  should  ever  be  emploj'ed.  When  the 
urine  is  of  high  specific  gravity,  but  deficient 
in  quantity,  this  deficiency  not  being  the  result 
of  excessive  perspiration,  diuretics  are  indi- 
cated to  increase  the  excretory  fluid.  When 
the  urine  is  deficient  in  both  quantity  and  solid 
constituents,  as  in  scarlatinal  and  actUe  nephri- 
tis, diuretics  are  often  of  the  greatest  value  in 
re-establishing  the  normal  secretion,  but  the 


1  danger  of  irritating  the  congested  and  inflamed 
organs  must  be  borne  in  mind,  and  the  physi- 
cian must  rely  upon  his  own  judgment  to  guide 
him  in  any  particular  ca*e  in  regard  to  the 
administration  or  continuance  in  the  use  of 
diuretics. — Matthias  La>xktox  Fostee. 

DrtlRETIN.  —  See  SoDio  -  theobkomise 
salicylate. 

DJAMBOE. — Under  this  name  the  leaves 
and  root-bark  of  Psidium  pyriferum  (one  of  the 
trees  that  yield  gnavas)  are  used  in  Java  as  a  do- 
mestic remedy  for  cholera.  Dr.  K.  Hugel,  of 
the  Poliklinik  of  the  I'niverity  of  Wilrzbnrg 
(Munch,  med.  Woch..  July  17,  lN94i,  gives  his 
experience  in  the  use  of  the  leaves  during  a 
period  of  three  years.  In  various  forms  of  in- 
fa?itile  diarrhoea,  including  several  hundred 
cases  of  acute  gastro-enferiii.s.  he  found  it  won- 
derfully efficient ;  generally  the  vomiting  and 
purging  abated  after  from  three  to  four  tea- 
spoonful  doses  of  a  o-tc-sn  infusion  had  been 
given.  He  also  foun  1  the  drug  serviceable  in 
the  diarrhoeal  diseases  of  adults  and  in  dys- 
pepsia. The  dose  of  the  powdered  leaves  is 
from  7  to  15  grains,  hourly  or  once  in  two 
houis. 

DOLICHOS.— See  MrciXA. 

DOESTENIA. — See  Cotrayebta. 

DOSES. — Considerable  variation  exists  in 
the  case  of  each  drug  as  to  the  amount  which 
it  is  proper  to  give  as  a  single  dose,  and  this 
amount  is  determined  by  circumstances  which 
I  shall  present  later.  On  account  of  this  vari- 
ation it  is  customary  in  naming  the  dose  of  a 
given  drug  to  mention  limits  of  smallness  and 
greatness  within  which  the  dose  shall  lie,  and 
we  therefore  refer  to  the  smallest  amount 
which  wUl  be  productive  of  medicinal  result 
as  the  minimum  dose,  while,  on  the  other  hand, 
the  largest  amount  which  it  is  safe  to  give  at 
one  time  we  term  the  maximum  dose.  The 
range  of  dose  which  lies  between  the  maximum 
and  minimum  doses  is  called  the  therapeutic 
dose.  Larger  still  than  the  therapeutic  dose  is 
the  poisonous  or  toxic  dose,  the  administration 
of  which  is  followed  by  the  development  of  the 
symptoms  of  poisoning  peculiar  to  the  drug. 
Fractional  doses,  which  are  smaller  than  the 
usual  therapeutic  doses,  are  administered  for 
the  purpose  of  gradually  and  at  first  almost 
imperceptibly  producing  physiological  results. 
Divided  doses  are  also  fractional  doses,  but, 
though  the  terms  may  be  used  synonymously, 
are  generally  to  be  interpreted  as  larger  than 
fractional  doses.  A  full  dose  is  a  sufficient 
amount  of  a  remedy  to  produce  a  pronounced 
efEect.  the  condition  for  which  the  remedy  is 
used  being  temporary  and  not  requiring  its  con- 
tinued employment.  Full  doses  are,  however, 
sometimes  used  repeatedly.  The  term  inter- 
rupted doses  refers  to  the  frequency  of  admin- 
istration, the  intervals  being  sufficiently  long 
for  the  disappearance  of  the  symptoms  Sue  to 
the  drug,  or,  in  other  words,  to  allow  of  an 
interruption  of  its  physiological  effects.  Con- 
tinuous or  continued  doses,  on  the  contrary, 
denote  such  a  frequency  of  administration 
that  the  effects  of   the  drug  are  practically 
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uninterrupted.  The  same  meaning  is  less  for- 
cibly expressed  by  the  term  repeated  doses. 

The  size  of  doses,  as  has  already  been  said, 
will  vary  with  circumstances,  and  the  condi- 
tions thus  active  are  as  follows :  Age  is  the 
most  important  factor  of  all  in  determining 
the  size  of  a  dose,  for  though  in  adult  life  it  is 
practically  inoperative,  and  years  in  them- 
selves have  little  or  no  modifying  action,  in 
infancy  and  childhood  the  dose  variation  is 
great  and  must  be  determined  by  the  patient's 
age.  The  dose  of  a  given  remedy  for  an  adult 
being  known,  and  the  doses  given  by  medical 
works  are  invariably  for  adults  unless  the  con- 
trary is  specified,  it  becomes  necessary  to  have 
some  method  by  which  the  doses  for  those  of 
earlier  years  may  be  estimated.  Of  these 
methods  there  are  several.  Dr.  Young's  rule 
is  to  divide  the  age  of  the  child  by  the  age  in- 
creased by  twelve,  and  to  take  the  result  as 
the  fraction  of  the  adult  dose  which  is  proper 
for  the  child.  Thus,  at  the  third  year  the  dose 
would  be  -j^  or  ^  of  the  adult  dose.  Dr.  Cowl- 
ing's rule  states  that  "  the  proportionate  dose 
for  any  age  under  adult  life  is  represented  by 
the  number  of  the  following  birthday  divided 
by  twenty-four."  According  to  this  rule,  the 
dose  for  a  child  three  years  old  would  be  rep- 
resented by  s*f  or  ^  of  the  adult  dose.  In 
whatever  way  the  child's  dose  is  determined, 
it  must  not  be  forgotten  that  narcotic  drugs 
are  ill  borne  by  children,  and  therefore  the 
doses  should  be  proportionately  smaller  than 
for  adults,  while  of  cathartics  and  belladonna 
the  opposite  is  true,  and  of  these  children  may 
take  amounts  relatively  large.  In  old  age,  too, 
depressant  remedies  must  be  used  in  doses 
smaller  than  in  adult  life.  These  rules,  in- 
deed, are  not  mathematically  reliable  as  adult 
years  are  approached,  but  no  serious  mistake  is 
likely  to  occur  from  the  fact  that  while  at  the 
twenty-first  year  a  full  adult  dose  is  generally 
given.  Young's  rule  would  require  at  that  age 
|4  or  T^-,  and  Cowling's  If  or  -f^  of  the  adult 
dose. 

The  size  or  weight  of  the  individual  is,  in 
general,  a  more  accurate  guide  to  determining 
a  dose  than  the  age  is,  for  the  action  of  reme- 
dies, especially  those  whose  effects  follow  ab- 
sorption by  the  blood,  is  largely  governed  by 
the  size  of  the  dose  in  proportion  to  the  person's 
weight.  Though  in  most  persons  under  twenty- 
one  years  old  the  age  and  weight  have  a  pretty 
constant  relation,  yet  variations  are  common, 
and  therefore  it  is  important  to  take  them  into 
account.  Dr.  Clarke  devised  the  following 
method  for  determining  doses  according  to  the 
weight :  Taking  the  average  weight  of  adults  as 
150  pounds,  he  divided  the  weight  of  the  patient 
by  150  and  took  the  result  as  the  fraction  of 
the  adult  dose  appropriate  to  the  case.  Thus, 
a  child  weighing  25  pounds  would  properly 
take  1%  or  ^  of  the  adult  dose,  while  for  a  per- 
son weighing  200  pounds  the  dose  would  be 
fJR,  or  the  usual  adult  dose  plus  ^.  It  is  not 
safe,  however,  to  conform  arbitrarily  to  this 
rule,  for  important  circumstances  may  enter 
into  the  case  and  make  some  modification 
necessary;  such  conditions  as  obesity,  preg- 
nancy, and  dropsical  efiusions,  for  example, 


much  increase  the  weight,  but  do  not  demand 
a  corresponding  increase  of  dose.  The  method 
may  be  inconvenient,  too,  from  the  occasional 
necessity  of  weighing  the  patient.  Practically, 
therefore,  the  modifying  application  of  weight 
to  dose  is  roughly  estimated  to  the  extent  that 
to  the  small  and  poorly  nourished  we  admin- 
ister smaller  doses  than  to  the  large  and  robust. 
Sex  to  some  degree  will  modify  doses,  for 
females  are  less  resistant  to  medicinal  agents 
than  males  are,  and  therefore  in  general  will 
require  doses  somewhat  smaller.  In  pregnancy 
or  lactation  and  during  menstruation  violent 
or  energetic  remedies  must  be  withheld  or 
used  most  cautiously. 

Habit  will  greatly  influence  the  dose,  for  to 
him  whom  use  has  accustomed  to  a  drug  much 
larger  doses  must  be  given  to  produce  an  effect. 
The  large  quantities  of  stimulants  required  by 
"  alcoholics  "  in  disease  illustrates  this,  as  does 
also  the  necessity  for  large  doses  of  narcotics 
in  those  habituated  to  them.  Even  if  the  pa- 
tient has  not  previously  been  accustomed  to 
the  remedy,  the  continuance  of  the  disease  may 
require  a  steady  increase  of  the  dose,  for  there 
are  many  drugs  to  which  the  system  soon  ac- 
customs itself  and  the  doses  of  which  must 
necessarily  be  increased  in  order  that  their 
therapeutic  effects  may  be  kept  up. 

Idiosyncrasy  is  that  peculiarity  of  individu- 
als which  makes  them  respond  to  a  remedy  in 
a  manner  unusual.  Susceptibility  is  "that 
characteristic  evinced  by  a  response  relatively 
exaggerated  as  compared  with  its  cause.  Ke- 
sistance,  as  therapeutically  understood,  means 
the  capability  of  withstanding  the  action  pro- 
duced ordinarily  by  remedies.  These  charac- 
teristics are  peculiar  to  individuals  and  must 
be  determined  by  experiment,  though,  as  a 
rule,  resistance  may  be  expected  in  the  phleg- 
matic and  susceptibility  in  the  nervous.  The 
peculiarity  of  the  individual  having  been  found 
out,  it  becomes  necessary  to  so  increase  or  di- 
minish the  dose  of  the  remedy  to  which  reac- 
tion is  peculiar  that  proper  response  shall 
follow  its  exhibition  and  untoward  occurrences 
shall  be  avoided,  or  else  withhold  it  altogether. 

The  nature  of  the  disease  will  much  affect 
the  dose,  not  only,  as  has  already  been  said, 
because  the  long  continuance  of  the  ail- 
ment will  often  require  a  constant  increase  to 
overcome  the  acquired  resistance,  but  because 
many  diseases  in  themselves  make  large  doses 
tolerable — doses  which  given  in  health  or  in 
other  conditions  might  even  be  poisonous.  An 
example  of  this  tolerance  afforded  by  disease 
is  seen  in  the  enormous  doses  of  opium  borne 
by  the  patient  with  peritonitis.  Some  other 
diseases  require  doses  unusually  small,  and 
they  are  generally  those  in  which  the  organs 
of  elimination  are  affected,  especially  the  kid- 
neys, for  if  elimination  is  obstructed  there 
may  remain  in  the  body  such  amounts  of  the 
drug  as  to  produce  a  toxic  effect,  and  this,  too, 
after  doses  which,  under  other  circumstances, 
might  be  eminently  proper.  An  example  of 
this  necessity  for  a  decrease  of  dose  is  seen  in 
the  over-effect  often  produced  by  opium  in 
persons  suffering  from  kidney  diseases.  Sever- 
ity of  disease,  too,  will  demand  larger  doses  as 
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a  rule;  an  illustration  is  furnished  by  inter- 
mittent fever,  for  in  pernicious  cases  doses  of 
quinine  are  required  that  are  far  in  excess  of 
those  that  are  eifeotiTe  against  the  ordinary- 
mild  oases. 

The  end  or  action  sought  will,  of  course, 
modify  the  dose,  for  quinine  may  be  given  as 
a  simple  bitter  in  doses  of  1  or  2  grains,  while 
as  an  autiperiodic  doses  much  larger  will  be 
required.  So,  also,  ipecac  in  small  doses  is  ex- 
pectorant, but  in  large  doses  is  emetic,  and 
what  is  exemplified  by  quinine  and  ipecac  is 
true  of  a  large  number  of  drugs. 

The  time  of  administration  will  also  to  some 
degree  affect  the  dose,  for  gastric  absorption  is 
not  only  more  rapid  when  the  stomach  is 
empty,  but  probably  more  complete,  and  there- 
fore a  lesser  amount  may  suffice  when  the 
remedy  is  given  before  meals  than  when  it  is 
given  after  eating.  Of  course  there  are  some 
remedies  suited  only  to  administration  at  cer- 
tain times,  and  my  remarks  therefore  apply 
only  to  the  relative  amounts  required  when 
the  time  for  giving  them  is  not  arbitrary. 
The  form  in  which  the  remedy  is  administered 
will  also  affect  the  size  of  the  dose,  for  a  rem- 
edy in  solution  undergoes  not  only  a  more 
rapid  absorption,  but  one  which  is  more  com- 
plete. 

The  method  of  administration  will  greatly 
modify  the  dose.  The  dose  of  a  remedy  given 
in  medical  literature  is  invariably  the  dose  to 
be  given  by  the  mouth  unless  otherwise  speci- 
fied, but  this  will  certainly  not  be  suitable  for 
administration  by  other  channels,  and  a  modi- 
fication of  the  amount  is  therefore  necessary 
for  giving  the  drug  by  the  rectum  or  by  hypo- 
dermic injection.  For  rectal  administration 
the  dose  of  a  remedy  is  usually  twice  its  dose 
by  the  mouth,  unless  the  remedy  is  one  that  is 
absorbed  with  unusual  rapidity  or  is  unusually 
potent.  For  hypodermic  injection  the  dose  is 
generally  from  half  to  a  quarter  of  the  dose  by 
mouth,  but  in  the  case  of  all  drugs  of  great 
potency,  especially  if  there  is  a  doubt  as  to 
their  strength,  the  beginning  dose  should  be 
even  smaller,  and  only  with  the  Itnowledge 
acquired  by  experience  should  au  increase  be 
made. 

Imagination  certainly  has  a  modifying  effect 
upon  the  action  of  remedies,  and  the  expecta- 
tion on  the  part  of  a  patient  that  a  certain 
dose  will  produce  a  certain  effect  doubtless 
contributes  much  to  the  production  of  that 
effect,  as  will  prejudice  on  his  part  against  the 
remedy  perhaps  tend  to  retard  or  diminish  its 
action.  Doses  may  therefore  be  subjected  to 
some  modification  in  such  oases,  but  an  in- 
crease of  dose  should  be  made  only  after  care- 
ful determination  that  the  resistance  of  the 
patient  is  real.  Of  diminishing  the  dose  or 
entirely  withholding  the  remedy  in  imagina- 
tive oases,  and  still  accomplishing  the  same 
and  even  greater  effects,  provided  the  faith  of 
the  patient  is  maintained,  we  all  have  ample 
experience. 

Climate,  race,  and  occupation  are  factors 
which  may  exert  a  modifying  influence  upon 
doses,  but  rather,  probably,  because  they  are 
associated  with  some  of  the  undoubtedly  active 


factors  I  have  detailed  than  because  they  are 
individually  and  of  themselves  operative. 

In  determining  the  dose  proper  under  certain 
circumstances  caution  must  always  be  observed 
in  using  a  new  drug  or  a  new  preparation, 
and  in  treating  a  patient  whose  peculiarities, 
whether  of  personality  or  of  disease,  are  un- 
known. With  a  first  dose  judiciously  small  the 
subsequent  doses  may  be  so  regulated  that  the 
effect  sought  for  shall  be  produced  and  main- 
tained, bearing  in  mind  that  doses  axe  not 
arbitrary,  but  are  to  be  regulated  solely  by  the 
effect  produced.  Thus  cautiously  and  wisely 
regulated,  doses  become,  so  far  as  the  case 
under  treatment  is  concerned,  however  they 
may  differ  from  the  text-book  doses,  neither 
large  nor  small,  but  sufficient. 

Heney  a.  Griffin. 

DOUCHES  are  continuous  columns,  jets, 
or  streams  of  -liquid  or  gas  directed  upon  the 
surface  of  the  body  or  into  one  of  its  cavities. 
A  liquid  douche -may  be  either  cold,  tepid,  or 
hot,  and  the  fluid  may  have  either  a  descend- 
ing, ascending,  horizontal,  oblique,  or  vertical 
direction.  The  effect  of  a  douche  varies  with 
the  size  of  the  jet,  its  force,  and  the  tempera- 
ture of  the  fluid. 

While  different  portions  of  the  body  have 
different  degrees  of  tolerance  of  the  douche, 
there  is  less  reaction  to  a  douche  applied  to 
the  head  or  extremities  than  to  one  applied  to 
the  chest  or  abdomen,  and  the  back  and  spinal 
region  react  less  quickly  than  the  chest  and 
face. 

The  immediate  effect  of  a  cold  douche  is,  in 
general,  a  feeling  of  shock,  associated  with 
spasmodic  respirations  and  sometimes  with  pal- 
pitation of  the  heart  and  a  feeling  of  fulness  in 
the  head ;  there  are  transitory  local  ansesthesia, 
alternating  contraction  and  expansion  of  the 
cutaneous  capillaries,  and  a  reduction  of  the 
local  temperature.  The  respirations  become 
deeper  and  sometimes  slower,  and  sometimes 
they  remain  spasmodic  during  the  entire  time 
the  douche  is  administered ;  there  is  dimin- 
ished frequency  of  the  pulse,  and  in  proportion 
to  the  force  of  the  jet  and  the  reaction  there  is 
increased  tissue  metabolism.  The  skin  is 
blanched,  and  this  may  be  followed  by  red- 
dening, but  occasionally  an  individual  does 
not  react  well,  and  it  is  some  time  before 
the  capillary  vessels  regain  their  normal 
tone. 

While  cold  douches  are  usually  easily  toler- 
ated after  a  few  applications,  warm  douches 
cause  less  shock  and  are  much  more  easily 
borne.  An  alternation  of  hot  and  cold  douches 
is  known  as  the  Scotch  douche,  and  in  it  the 
hot  water  rapidly  restores  the  irritability  of 
the  region  benumbed  by  the  cold  water. 

A  douche  may  be  universal  or  general,  ap- 
plied to  the  entire  body,  or  local,  applied  to 
some  region  or  part ;  it  may  be  stationary,  or  it 
may  be  mobile  and  applied  in  succession  to  the 
various  parts  of  the  body. 

The  descending  douche  may  be  adminis- 
tered either  as  a  shower  bath,  in  which  a  num- 
ber of  fine  jets-  are  projected  from  a  height 
varying  from  six  to  eight  feet,  or  it  may  be  a 
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column  of  water  not  more  than  four  inches  in 
diameter  and  falling  from  a  height  not  greater 
than  ten  feet.  This  latter  is  called  a  column 
or  columnar  douche.  The  water,  falling  under 
different  pressures,  produces  different  effects. 
In  general  it  is  in  the  nature  of  a  continuous 
massage.  It  may  be  applied  to  the  head  as  a 
cephalic  douche  in  neurasthenia  ;  to  the  dorsal 
region  for  rheumatism  and  to  stimulate  the 
functions  of  the  kidneys,  and  is  known  as  a 
dorsal  douche.  This  may  be  administered  as 
a  transition  or  alternating  douche,  hot  suc- 
ceeding cold  water.  If  the  descending  douche 
is  arranged  like  a  shower-bath  it  is  called  a 
rain  douche  and  is  useful  when  applied  to  the 
head  in  maniacal  excitement,  infantile  convul- 
sions, and  neurasthenic  conditions. 

The  ascending  douche  is  a  stream  of  water 
directed  upward,  and  it  is  usually  employed 
in  hmmorrhoids,  ulcers,  and  catarrhal  inflam- 
mation of  the  rectum;  as  a  rectal  douche  in 
constipation;  in  the  various  forms  of  elytritis 
as  a  vaginal  douche  ;  in  perimetric  inflamma- 
tion; and  in  certain  forms  of  chronic  metritis 
as  a  uterine  douche.  It  is  also  used  as  an  anal 
douche  in  pruritus  ani.  A  continuous  rectal 
or  a  perineal  douche  has  been  successfully  em- 
ployed in  prostatic  congestion  and  seminal 
weakness;  the  ascending  cold  douche  in  the 
rectum  is  particularly  useful  in  atonic  condi- 
tions of  the  seminal  vesicles. 

The  horizontal  douche  is  a  fine  or  large 
stream  of  water  so  directed  that  its  impact 
against  the  body  is  horizontal.  A  large 
stream  is  employed  for  the  hepatic  douche, 
the  column  of  water  being  directed  against  the 
various  parts  of  the  hepatic  region.  This 
douche  is  useful  in  hepatic  congestion  and 
other  functional  disorders  of  the  liver.  A  hori- 
zontal douche  applied  over  the  region  of  the 
spleen  is  called  the  splenic  douche  and  is  used 
in  anmmias,  as  well  as  in  splenic  hypertrophy 
due  to  paludal  poisoning.  A  horizontal  douche 
directed  against  the  epigastric  region  is  used 
to  stimulate  the  stomach  in  atonic  dyspepsia. 
The  lumbar  douche  is  a  horizontal  douche  di- 
rected upon  the  lumbar  region  for  lumbago. 
Where  it  is  desired  to  have  the  horizontal 
douche  cover  a  large  area  a  fan  douche  is 
used ;  this  is  produced  by  a  metal  tip  that 
spreads  like  a  fan,  having  a  slit  or  perforations 
at  the  circumference. 

The  circular  or  ring  douche  is  a  general  hori- 
zontal douche  administered  by  a  series  of 
parallel  ring-shaped  pipes,  separated  for  from 
eight  to  fourteen  inches.  If  these  pipes  are 
arranged  so  as  to  make  a  bell-shaped  figure, 
they  make  a  bell  douche ;  and  if  the  pipes  have 
concentric  slits,  so  as  to  send  forth  concentric 
circular  sheets  of  liquid,  the  result  is  a  concen- 
tric douche.  These  varieties  of  the  horizontal 
douche  are  useful  in  the  treatment  of  ancemia, 
incipient  tuberculosis,  chorea,  neurasthenia, 
and  conditions  in  which  there  are  aberrations 
of  normal  metabolism  of  the  body. 

A  sheet  douche  is  a  general  douche  in  which 
the  water  is  delivered  in  a  sheet  through  a  slit. 
This,  like  the  ring  douche,  is  useful  in  hyster- 
ical and  chlorotic  conditions,  and  melancholia, 
cerebral  ancemia,  and  general  debility. 


A  steam  douche,  consisting  of  a  jet  of  steam, 
may  be  employed  with  great  caution  where  a 
decided  revulsive  action  is  desired.  A  vapour 
douche  may  be  obtained  by  attaching  a  pipe  to 
a  vessel  of  boiling  water,  and  is  used  in  nasal, 
laryngeal,  and  pharyngeal  inflammations,  and 
to  stimulate  and  relax  the  gravid  uterus  when 
a  hot  bath  can  not  be  administered. 

By  means  of  the  compressed-air  douche 
water  is  forced  at  such  pressure  that,  in  the 
capillary  douche,  in  which  the  jet  emerges 
through  a  very  fine  aperture,  the  steam  will, 
it  is  said,  perforate  the  tissues.  Under  moder- 
ate pressure  it  produces  a  wheal-like  elevation 
of  the  skin.  It  is  used  in  the  treatment  of 
local  neuralgia  and  rheumatism. 

The  aural,  nasal,  and  ocular  douches  are 
streams  of  water  used  in  those  regions.  The 
air  douche  is  an  auricular  douche  in  which  a 
current  of  air  is  forced  through  the  Eustachian 
tube  into  the  tympanic  cavity. 

A  gas  douche  of  carbonic  acid  has  sometimes 
been  employed  as  a  local  application  and  ano- 
dyne in  uterine  cancer. 

The  temperature  of  the  water  in  the  douche 
should  be  regulated  as  was  directed  in  the 
article  on  Baths. — Samuel  T.  Armstkong. 

DRASTICS  are  vegetable  purgative  medi- 
cines "  which  cause  great  irritation  of  the 
alimentary  mucous  membrane,  and  in  over- 
doses are  violent  poisons  "  (H.  0.  Wood).  The 
cathartics  generally  classed  as  drastics  are  colo- 
cynth,  scammony,  elaterium,  elaterin,  jalap, 
podophyllum,  ci'oton  oil,  gamboge,  bryony, 
iris,  chelidonium,  and  euonymus. 

The  clinical  application  of  the  drastic  ca- 
thartics is  in  cases  where  it  is  desired  \o  make 
a  profoimd  impression  upon  the  system,  and 
especially  for  the  production  of  revulsion  in 
various  cerebral  affections.  They  are  contra- 
indicated  in  irritation  and  inflammation  of  the 
gastro-intestinal  canal  as  well  as  in  organic 
intestinal  obstruction  and  general  adynamic 
conditions.  The  distinction  between  the  more 
active  purges  and  drastics  is  one  of  degree 
rather  than  of  kind,  and  is  largely  determined 
by  the  dose,  for,  in  amounts  sufiiciently  small, 
the  drastics  may  even  be  not  more  active  than 
laxatives.  The  association  between  drastics 
and  hydragogues  is  especially  close,  and  sev- 
eral of  the  remedies  I  have  named  might  with 
equal  propriety  be  classed  with  the  hydragogues. 
Combinations  of  drastics  with  other  drugs 
used  as  adjuvants  and  corrigents  are  common, 
an  example  being  had  in  the  much-used  com- 
pound cathartic  pill.  Their  use  uncombined 
is  infrequent  unless  revulsion  or  hydragogue 
purgation  is  sought.    (See  Cathartics.) 

Henry  A.  Geipfin. 

DRAUGHTS. — Epispastics  are  sometimes 
familiarly  termed  draughts,  but  generally  the 
term  is  applied  to  the  haustus  of  the  old  phar- 
macopoeias, namely,  liquid  medicinal  prepara- 
tions intended  to  be  swallowed  undiluted,  and 
especially  those  dispensed  in  an  amount  to  be 
taken  at  a  single  dose.  Black  draught  is  the 
infusum  sennce  compositum  of  the  U.  S.  Ph., 
the  mistura  sennce  composita  of  the  Br.  Ph. 
Cf.  Effervescing  Preparations. 
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DBINES. — Under  this  head  will  be  con- 
sidered the  various  preparations  which  consist 
of  remedial,  nutritive,  and  what  may  be  termed 
refreshing  substances,  combined  usually  with 
large  amounts  of  water  and  used  both  in  dis- 
ease and  in  health  to  assuage  thirst  and  pro- 
mote diaphoresis  and  diuresis,  etc. 

The  physiological  and  therapeutical  effect 
of  all  fluids,  in  any  considerable  amounts, 
depends  not  only  on  the  substances  forming 
their  bases,  but  also  upon  their  temperature 
and  upon  the  time  and  manner  of  their  ad- 
ministration. All  watery  preparations,  when 
taken  as  hot  as  they  can  be  comfortably  borne, 
are  mildly  stimulant  to  the  circulation  and 
respiration,  and  under  ordinary  circumstances 
promote  diaphoresis.  Their  local  action  upon 
the  mucous  membrane  of  the  stomach  is  stimu- 
lant and  they  increase  to  a  certain  extent  the 
secretion  of  the  gastric  juice.  These  proper- 
ties are  well  shown  by  the  increased  resistance 
to  cold  and  fatigue  following  upon  the  use  of 
hot  tea  or  meat  extract  dissolved  in  hot  water ; 
without  doubt  the  tea  or  meat  extract  plays 
some  part  in  producing  the  result,  but  only  a 
fractional  one,  as  the  same  articles  taken  cold 
are  comparatively  almost  inert.  As  appetizers, 
small  amounts  of  clear  soups  act  elficiently, 
and  the  practice  of  beginning  a  meal  with 
them  has  a  rational  foundation.  Also  all  hot 
drinks  have  a  carminative  effect.  Lukewarm 
beverages  are  extremely  unpalatable  to  most 
persons,  and  in  sufficient  quantities  nauseate. 
This  property  depends  in  a  measure  upon  the 
overfilling  of  the  stomach,  but  in  addition 
there  is  a  genuine  emetic  action,  as  in  the 
majority  of  instances  an  equal  bulk  of  either 
hot  or  cold  water  is  entirely  without  such 
effect. 

Extremely  cold  or  iced  drinks,  unless  taken 
in  small  quantities  and  slowly,  may  act  as  de- 
pressants and  in  those  unaccustomed  to  their 
use  give  rise  to  a  condition  approaching  col- 
lapse, especially  during  hot  weather.  Often 
large  amounts  of  cold  fluids  act  unfavourably 
upon  the  stomach,  and  if  taken  at  the  time  of 
eating  may  give  rise  to  what  is  termed  "  ice- 
water  dyspepsia " ;  and  even  if  this  condition 
is  not  set  up,  it  is  very  certain  that  the  gastric 
juice  is  too  highly  diluted  to  act  properly  upon 
the  food,  considerable  quantities  of  which  will 
pass  out  into  the  intestines  in  an  undigested 
condition  and  become  the  cause  of  intestinal 
indigestion  and  often  of  diarrhcea.  However, 
when  sufficient  time  has  elapsed  after  eating  to 
allow  of  the  action  of  the  gastric  juice  upon 
the  food,  moderate  amounts  of  fluid  are  advan- 
tageous, as  they  hasten  and  facilitate  the 
passage  of  the  contents  of  the  stomach  into 
the  intestines.  As  a  rule,  it  is  well  to  avoid 
the  drinking  of  much  fluid  for  about  two 
hours  before  eating.  At  other  times,  in  the 
healthy,  the  personal  inclination  of  each  indi- 
vidual will  dictate  the  amount  of  fluids  that 
can  be  taken  without  inconvenience.  In  the 
gouty  and  rheumatic  diatheses  forced  drinking 
of  water,  especially  when  distilled  or  from 
springs  containing  small  amounts  of  mineral 
matters,  or  of  fluids  consisting  largely  of  it,  is 
an  advantage,  as  it  increases  the  excretion  of 


the  nitrogenous  waste  products  of  the  system. 
On  the  other  hand,  large  amounts  of  fluids  are 
a  disadvantage  in  the  weakly  and  very  young, 
as  the  increased  destructive  metamorphosis 
may  lead  to  marked  impairment  of  the  strength. 
An  insufficient  amount  of  fluids  may  retard 
digestion,  give  rise  to  constipation,  and  render 
the  urine  of  such  high  speciflc  gravity  that  it 
will  irritate  the  kidneys  and  bladder. 

Among  diseases  there  is  no  class  in  which 
the  thirst  is  as  tormenting  or  in  which  undue 
amounts  of  drink  will  do  so  much  harm  as 
in  fevers.  If  left  to  themselves,  patients  will 
drink  almost  continuously,  with  the  result  of 
deranging  the  digestion  and  giving  rise  to 
colic  and  flatulence  and  even  diarrhcea.  To 
them  only  small  amounts,  from  1  to  2  oz., 
should  be  given,  and  if  possible  at  intervals  of 
not  less  than  an  hour.  Plain  water  is  not  so 
satisfactory  as  that  to  which  a  slight  bitter 
taste  has  been  given  by  cascarilla,  hops,  or 
any  simple  bitter.  Sweetened  drinks  as  a  rule 
increase  the  thirst.  The  aromatic  sulphuric 
acid  and  hydrochloric  acid  form  desirable  ad- 
ditions to  water  in  these  cases,  and  in  a  meas- 
ure assist  somewhat  in  digestion,  especially  the 
latter.  In  the  severer  fevers  lemonade  and 
limeade  are  not  desirable,  but  in  the  milder 
ones,  such  as  scarlet  fever,  measles,  and  the 
ephemeral  fevers  of  children,  they  may  be 
given,  provided  they  are  weak  and  contain 
but  little  sugar,  almost  ad  libitum  without 
any  ill  effects,  and  in  the  convalescence  from 
scarlet  fever  they  are  of  benefit  on  account  of 
their  diuretic  effect.  In  both  forms  of  diabetes 
abstinence  from  fluids  has  no  appreciable  effect 
upon  the  progress  of  the  disease  and  adds  very 
materially  to  the  discomfort  of  the  patients. 

It  is  often  difficult  to  determine  just  how 
much  fluid  is  admissible  in  cases  of  diarrhcea, 
especially  in  infants,  but  as  little  as  possible  is 
to  be  given  ;  not  on  account  of  any  fear  that 
it  adds  "fuel  to  the  flame,"  but  lest  it  may 
impair  the  digestion  and  thus  aggravate  the 
trouble.  In  all  cases  of  illness  it  is  not  advis- 
able to  reduce  the  temperature  of  the  drink 
too  low  by  the  use  of  ice.  It  should  simply  be 
not  warm  enough  to  be  unpalatable,  say  of  a 
temperature  of  from  50°  to  55°  F.  AH  drinks 
having  a  mineral  acid  as  a  base  must  be  given 
through  a  glass  tube,  and  in  conditions  of 
extreme  weakness  a  "  duck "  must  be  used. 
It  is  much  more  agreeable  to  a  patient  to  have 
the  glass  or  cup  in  which  fluids  are  given  of  a 
size  to  contain  only  the  amount  to  be  taken  at 
one  time,  and  thirst  is  more  readily  satisfied 
than  when  only  a  portion  of  the  contents  of 
a  vessel  is  allowed. 

As  a  rule,  carbonated  water  is  more  grateful 
than  plain  water,  and,  unless  contra-indicated 
or  when  the  preparation  is  to  be  heated,  should 
be  used.  When  it  is  not  convenient  or  prac- 
ticable to  keep  ice  in  a  refrigerator  or  some 
specially  prepared  receptacle,  such  as  a  double 
tin  box  insulated  with  felt,  etc.,  a  moderate- 
sized  piece  may  be  kept  in  a  flannel  bag  hung 
in  a  water-jar  in  such  a  manner  that  it  does 
not  touch  the  bottom,  the  whole  being  covered 
with  a  blanket,  for  a  number  of  hours.  If  pos- 
sible, when  ice  is  used  it  should  be  kept  in  a 
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refrigerator  in  which  nothing  else  than  the 
food  and  drink  for  the  patient  is  kept.  When 
the  temperature  of  any  substance  is  to  be  re- 
duced rapidly  or  to  a  low  point  the  vessel 
containing  it  should  be  placed  in  a  pail  or 
some  similar  receptacle  and  surrounded  with 
cracked  ice  and  coarse  salt.  Table  salt  will  do 
in  any  emergency,  but  is  not  so  satisfactory. 

Alcoholic  drinks,  unless  a  very  rapid  stimu- 
lant efEeot  is  desired,  should  have  ice  added  to 
them,  or  they  may  be  "  frapped  "  with  the  ex- 
ception of  the  red  and  white  still  wines.  Malt 
liquors  are  more  agreeable  when  chilled  in  a 
refrigerator  or  a  cool  cellar. 

An  agreeable  drink  with  slight  laxative  and 
diuretic  properties  may  be  prepared  by  putting 
from  3  to  3  oz.  of  tamarinds  into  a  pint  of 
water  and,  after  thorough  mixing,  straining 
ofE  the  seeds,  etc.  It  may  be  given  in  almost 
any  quantities  and  is  usually  relished  by  chil- 
dren, especially  when  affected  with  the  ephem- 
eral fevers  of  childhood.  A  somewhat 
similar  preparation  is  made  by  dissolving  a 
tablespoonful  of  currant  jelly  in  a  tumbler 
of  water.  Some  slight  nutritive  effect  may  be 
given  this  by  boiling  arrowroot  in  it,  in  the 
proportion  of  about  a  teaspoontul  to  the  quart, 
and  straining  after  it  has  become  cold. 

By  soaking  three  slices  of  stale  bread,  toasted 
brown,  in  a  quart  of  hot  water,  we  make  toast 
water.  This,  when  iced,  is  sometimes  useful 
in  allaying  nausea.  It  also  forms  an  agreeable 
vehicle  for  the  administration  of  stimulants, 
and  is  largely  used  in  domestic  practice  in  the 
diarrhaa  of  infants,  being  substituted  for 
plain  water,  and  in  many  cases  appears  to 
relieve  thirst  very  satisfactorily.  Moreover, 
it  is  slightly  nutritious. 

For  persons  in  health,  exposed  to  the  rays  of 
the  sun  or  in  rolling-mills,  gas-works,  etc., 
where  the  heat  is  intense  and  large  amounts 
of  fluid  are  necessary  to  supply  that  carried 
off  in  the  perspiration,  a  mixture  of  a  pound  of 
oatmeal  in  a  gallon  of  water  is  extensively 
used,  and  with  extremely  good  results.  Fewer 
cases  of  sunstroke,  cramps,  etc.,  occur  than 
when  plain  water  is  used,  and  it  should  be, 
and  is  in  many  instances,  supplied  free  to  the 
men  working  under  the  conditions  mentioned. 
Sluch  of  its  good  effect  is  due  to  the  fact  that 
it  supplies  a  small  amount  of  nutriment  in  a 
shape  readily  absorbed.  Better  than  oatmeal 
water  is  a  very  thin  watery  gruel  of  oatmeal 
slightly  sweetened.  When  this  has  been  sub- 
stituted for  oatmeal  water  it  has  been  found 
that  the  increased  amount  of  work  performed 
by  those  engaged  in  pushing  a  job  more  than 
compensates  for  the  trifling  cost  of  the  oat- 
meal and  sugar. 

After  rations  of  spirits  ceased  to  be  given 
to  the  haymakers  in  ISTew  England  a  mixture 
popularly  known  as  "  swizzle  "  was  introduced. 
This  is  a  mixture  of  molasses  and  water  and  a 
little  ground  ginger;  it  allays  thirst  satisfac- 
torily, and  may  be  taken  ad  libitum  without 
any  ill  effects. 

Barley  water  is  extensively  used  in  febrile 
conditions.  It  is  made  by  boiling  an  ounce  of 
decorticated  or  pearl  barley  in  a  quart  of  water 
until  the  bulk  is  reduced  to  one  half,  and 


straining  off  the  barley.  It  is  used  cold,  and 
is  slightly  nutritive,  although  a  preparation 
in  which  malt  is  substituted  for  the  barley  is 
more  so.  To  either,  the  addition  of  a  small 
amount  o^f  hops  gives  a  slight  tonic  and  appe- 
tizing effect. 

Parched  and  powdered  sweet  corn,  infused 
for  an  hour  in  double  its  bulk  of  boiling  water, 
is  sometimes  given  to  children,  but,  though 
somewhat  nutritious,  it  contains  rather  too 
much  sugar  for  very  extended  use. 

An  infusion  of  a  pint  of  bran  in  a  quart  of 
boiling  water  is  sometimes  used  in  place  of 
barley  water,  but  it  is  not  very  palatable. 

Flaxseed  tea  is  made  by  infusing  half  an 
ounce  of  unground  flaxseed  in  a  pint  of  boil- 
ing water.  It  is  a  very  desirably  preparation 
for  use  in  dysentery,  diarrhoea,  and  all  irri- 
table conditions  of  the  genito-urinary  tract,  for 
which  latter  conditions  the  addition  of  lemon- 
juice  renders  it  more  appropriate.  When  it  is 
used  as  a  demulcent  drink  in  affections  of  the 
air-passages  a  piece  of  extract  of  licorice  of  the 
size  of  a  hickory  nut  may  be  added  with  ad- 
vantage. 

Gum-arabic  water,  containing  an  ounce  of 
the  gum  to  the  pint,  was  formerly  used  more 
extensively  than  at  the  present  time  in  the 
diarrhoea  of  infants.  It  seems  to  have  a 
soothing  influence  upon  the  mucous  mem- 
brane of  the  alimentary  canal.  A  more  com- 
plex drink,  suitable  for  adults,  when  it  is 
desired  to  administer  a  diluted  stimulant,  is 
made  by  adding  to  it  sherry  and  sugar. 

One  of  the  most  agreeable  drinks  which  can 
be  used  to  allay  the  irritation  of  the  pharynx 
and  larynx  in  acute  colds  is  made  by  steeping 
a  handful  of  carrageen  in  two  cups  of  boiling 
water  for  two  or  three  hours  and,  after  strain- 
ing, adding  lemon-juice  and  sugar  according 
to  the  taste  of  the  individual.  If  properly 
made,  it  should  be  of  the  consistence  of  a 
semi-fluid  jelly,  and  may  be  used  as  freely  as 
desired,  a  tablespoonful  being  allowed'  to 
trickle  slowly  down  the  throat.  Sometimes 
the  addition  of  a  little  glycerin  heightens  its 
efficiency.  Ground  slippery-elm  bark,  in  the 
proportion  of  a  teaspoonful  to  the  cup  of 
water,  is  sometimes  used  instead  of  the  moss, 
but  is  much  less  palatable. 

A  slightly  laxative  drink  which  children  take 
readily  is  prepared  by  soaking  five  or  six 
apples,  sliced  thin,  in  a  quart  of  hot  water 
and  straining  after  cooling.  Sugar  is  usually 
added  to  this,  especially  when  the  apples  are 
sour.  It  should  be  used  soon  after  being  made, 
as  it  is  liable  to  undergo  fermentation. 

Raspberry  vinegar  used  to  be  a  standard 
preparation  in  most  households,  but  is  rarely 
seen  now,  although  it  affords  a  base  for  a  very 
agreeable  drink  in  warm  weather  and  for  in- 
valids. It  is  made  by  pouring  a  quart  of  cider 
vinegar  upon  3  quarts  of  ripe  red  raspberries. 
After  standing  for  twenty-four  hours  the 
liquor  is  strained  off  and  poured  over  an 
equal  amount  of  the  fruit.  This  at  the  end 
of  a  second  twenty-four  hours  is  strained  and 
cleared  by  boiling,  and  to  each  pint  a  pound  of 
white  sugar  is  added.  If  bottled  and  corked 
while  hot,  this  will  keep  indefinitely.    When 
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used,  it  is  mixed  with  four  or  more  parts  of 
cold  water.  A  less  agreeable  substitute  may 
be  made  by  adding  at  the  time  of  using  a  small 
amount  of  vinegar  to  the  syrupus  rubi  idmi  of 
the  U.  S.  Ph.  Almost  any  number  of  drinks 
may  be  prepared  from  the  syrups  of  whatever 
fruit  may  be  attainable,  by  the  addition  of 
carbonic-aoid  water  prepared  in  one  or  another 
of  the  portable  generators  in  the  market  or  that 
drawn  from  siphons,  but  unless  a  small  amount 
of  gelatin  is  added  they  are  apt  to  be  flat  and 
insipid.  The  gelatin  should  be  previously  dis- 
solved and  combined  with  the  syrup.  With 
the  exception  of  those  of  sarsaparilla  and 
vanilla,  for  which  the  extracts  may  be  used, 
all  syrups  employed  for  this  purpose  should  be 
made  from  the  ripe,  fresh  fruits.  To  make 
"  cream  soda,"  fresh  cream,  in  amounts  not 
over  half  the  bulk  of  the  quantity  drank  at 
one  time  and  sweetened  to  the  taste,  may  be 
used,  but  ordinarily  condensed  milk  is  substi- 
tuted. This  latter  form,  provided  too  much 
sugar  is  not  used,  affords  an  agreeable  nutrient 
drink  for  hot  weather. 

Currant  shrub,  or  a  mixture  of  the  juice  of 
red  or  white  currants,  sugar,  and  water,  is  pal- 
atable to  most  persons,  allays  thirst  unless  it  is 
too  sweet,  and  is  slightly  diuretic  and,  in  sufli- 
ciently  large  quantities,  laxative. 

A  very  nutritive  drink  is  prepared  by  stir- 
ring, not  beating,  the  white  of  an  egg  in  a 
tumblerful  of  iced  water  and  adding  a  pinch 
of  salt.  It  is  readily  absorbed,  and,  as  it  is  di- 
gested almost  exclusively  by  the  stomach,  is 
entirely  suitable  for  use  in  diarrhma.  To  a 
whole  egg  beaten  untU  light  a  pint  of  hot 
water  may  be  slowly  added,  the  two  being 
thoroughly  mixed,  with  the  result  of  form- 
ing a  homogeneous  mixture.  A  pinch  of  salt 
and  a  little  sugar,  if  desired,  may  be  added. 
This  forms  a  very  nutritious  mixture.  It  is 
best  served  hot,  and  in  cases  of  exhaustion  or 
collapse  it  is  highly  efficient. 

Whenever  milk  is  the  basis  of  a  drink  it  may 
be  made  more  agreeable  to  the  eye  and  more 
palatable  by  the  addition  of  a  little  gelatin 
dissolved  in  water.  This  gives  more  body,  and 
if  the  mixture  is  whipped  or  beaten  the  foam 
is  more  persistent. — Russell  H.  Nevins. 

DBOPS,  guttce,  are  those  small  globular 
masses  of  liquid  which  detach  themselves 
from  a  body  of  liquid  contained  within  a  re- 
ceptacle aud  fall,  when  the  arrangement  of  the 
vessel  is  such  that  a  flow  takes  place  from  it 
which  is  insufficient  to  constitute  a  stream. 

Measurement  by  drops  is  unscientific  and 
inaccurate,  for  drops  vary  much  in  size,  not 
only  in  liquids  of  different  densities,  but  also 
in  the  same  liquids  when  submitted  to  varying 
conditions  of  dropping.  Fluids  of  much  vis- 
cosity will  naturally  fall  in  drops  of  size  larger 
than  those  of  fluids  less  dense,  while  of  condi- 
tions which  will  cause  larger  drops  in  the 
same  fluid  are  a  dropper  of  broad  point  or 
surface  and  the  extremity  of  which  is  concave 
rather  than  convex ;  while  smaller  drops  will 
fall  from  a  smaller  point  or  surface,  especially 
if  it  is  convex.  For  these  reasons  drops  which 
fall  from  a  full  bottle  are  larger  than  those 


which  fall  from  one  only  partly  full.  The 
expression  of  doses  by  drops  is,  however,  so 
convenient  a  method  of  ordering  that,  in  spite 
of  its  inaccuracy,  the  custom  still  prevails  and 
is  admissible  when  the  latitude  of  the  dose 
in  the  case  of  the  remedy  prescribed  is  such 
that  a  slight  variation  over  or  under  the  dose 
more  accurately  measured  is  not  objectiona- 
ble. It  would  conduce  to  scientific  accuracy, 
however,  if  small  doses  of  liquid  remedies 
were  ordered  given  in  minims  and  the  use  of 
the  minim  graduate  or  pipette  insisted  upon. 
Minim  does  not  mean  drop,  though  the  terms 
are  often  carelessly  used  interchangeably,  and 
therefore  if  the  dose  of  a  given  drag  is  stated 
in  minims  it  is  highly  unscientific  to  inter- 
pret it  as  being  of  an  equal  number  of  drops, 
for  sometimes  the  minim  and  sometimes  the 
drop  is  the  larger,  according  to  the  liquid 
dropped  and  the  circumstances  of  the  drop- 
ping. This  error  is  committed  every  day. 
Though  unscientific,  it  is  not  productive  of 
harm  in  most  oases,  because  the  remedies  pre- 
scribed are  usually  those  of  which  the  range  of 
doses  is  considerable.  Some  writers  prefer  to 
state  doses  in  drops,  and,  though  the  practice 
does  not  conduce  to  the  harmony  of  medical 
literature,  it  is  allowable  so  long  as  it  is  drops 
they  mean  and  not  minims.  The  term  "  drops  " 
is  sometimes  used  popularly  to  signify  a  medi- 
cine whose  dose  is  usually  measured  by  these 
quantities. — Henry  A.  Griffin. 

DTJBOISINE  is  an  alkaloid  obtained  prin- 
cipally from  the  leaves  of  Duhoisia  myopo- 
roides,  a  small  tree  or  large  shrub  of  the  family 
of  Solanacece  found  in  Australia.  It  so  closely 
resembles  atropine,  daturine,  and  hyoscyamine 
that  it  is  frequently  spoken  of  as  identical 
with  them.  In  its  physiological  action  dubois- 
ine  closely  resembles  atropine,  but  its  effects 
are  produced  more  quickly  and  strongly,  and 
also  pass  off  more  rapidly.  A  marked  differ- 
ence is  that  duboisine  is  not  a  cerebral  excitant, 
but  is,  on  the  contrary,  calmative.  It  pro- 
duces muscular  relaxation  and  so  predisposes 
to  sleep,  but  observers  disagree  in  regard  to  its 
possession  of  hypnotic  properties.  It  augments 
the  activity  of  the  respiratory  centre  and  de- 
presses or  paralyzes  the  inhibitory  ganglia. 
Among  the  neurotic  symptoms  which  some- 
times are  caused  by  its  use  are  faintness,  giddi- 
ness, loss  of  appetite,  vomiting,  a  feeling  of 
impending  death,  pain  over  the  heart,  halluci- 
nations, and  partial  aphasia.  As  compared 
with  atropine,  duboisine  is  less  irritating  to 
the  conjunctiva  and  to  the  mucous  membranes 
generally.  Physiological  effects  are  sometimes 
produced  by  ^^  of  a  grain. 

The  sulphate  is  the  salt  most  commonly  em- 
ployed. It  occurs  in  a  yellowish,  soft,  viscous 
mass,  very  soluble  in  water,  reddened  by  sul- 
phuric acid,  and  when  warmed  giving  off  an 
unpleasant  odour  like  that  of  butyric  acid. 
The  dose  ranges  from  y^  to  ^  of  a  grain. 
The  hydrobromide  and  salicylate  are  occasion- 
ally used  for  the  same  purposes  and  in  the 
same  doses  as  the  sulphate. 

The  purpose  for  which  duboisine  is  most 
commonly  used  is,  in  ophthalmic  practice,  to 
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dilate  the  pupil  and  paralyze  the  accommoda- 
tion of  the  eye  in  order  to  determine  the  re- 
fraction. For  this  purpose  a  drop  of  a  solution, 
2  grains  to  the  ounce,  should  be  instilled  into 
the  eye  three  times  the  day  before  the  examina- 
tion and  once  on  that  day.  The  paralysis  of 
the  accommodation  is  as  complete  as  that  pro- 
duced by  atropine,  and  lasts  only  half  as  long. 
Recovery  is  perfect  in  from  five  to  seven  days. 
No  stronger  solution  than  that  of  2  grains  to 
the  ounce  should  be  used,  for,  though  alarm- 
ing symptoms  rarely  follow  the  use  of  a  solu- 
tion of  this  strength  as  a  collyrium,  they  are 
frequently  noticed  after  the  use  of  a  4-grains- 
to-the-ounce  solution. 

As  a  therapeutic  agent  in  diseases  of  the  eye 
duboisine  is  not  so  good  as  atropine,  on  ac- 
count of  the  greater  danger  of  constitutional 
poisoning  and  of  the  shorter  duration  of  the 
effect,  but  it  is  occasionally  useful  when  a 
sharp  effect  is  wanted  or  where  atropine  is  not 
well  borne. 

Its  use  has  been  recommended  in  cases  of 
insanity  exhibiting  great  motor  agitation  not 
the  consequence  of  hallucinations  and  delusions, 
to  produce  muscular  relaxation.  In  the  same 
manner  temporary  relief  may  also  be  obtained 
in  paralysis  agitans,  gWiag  the  patient  some 
hours  of  comfort.  In  advanced  stages  of  this 
disease  the  effect  of  the  drug  on  the  speech  is 
sometimes  prejudicial,  sometimes  not.  Aside 
from  this,  from  -^  to  -^  of  a  grain  may  be 
given  two  or  three  times  a  day  without  harm. 

According  to  Belmondo,  duboisine  resembles 
hyoscine  as  a  sedative  in  psychical  or  motor 
disturbances.  In  acute  mania  it  acts  as  a 
psychical  co-ordinator  and  seems  to  influence 
the  course  of  the  disease. 

It  has  also  been  used  in  puerperal  mania 
with  good  effect.  In  the  night  sweats  of 
phthisis,  in  respiratory  neuroses,  and  in  car- 
diac failure  it  has  been  used  to  some  extent, 
but  it  has  not  succeeded  in  supplanting  atro- 
pine. In  morphine  poisoning  it  is  quite  as  effi- 
cient as  atropine. 

Matthias  Lanckton  Postee. 

DTTLCAMAIIA  (TJ.  S.  Ph.),  douce-am^re 
(Pr.  Cod.),  bittersweet,  is  the  young  branches 
of  Solanum  Dulcamara,  woody  nightshade,  a 
climbing  plant  of  Europe  and  North  America. 
Though  the  branches  only  are  official,  the  root 
also  is  active,  and  the  berries  even  have  caused 
death  in  a  child.  The  activity  of  dulcamara 
is  mainly  due  to  the  presence  of  a  poisonous 
alkaloid,  solanine  (this  has  also  been  found  in 
Solanum  tuberostim,  or  the  common  potato, 
when  unripe  and  when  germinating),  though 
other  principles  have  been  found  in  the  drug, 
and  these  have  been  thought  to  contribute  to 
its  physiological  activity.  Of  these  the  most 
important  is  duleamariyi,  a  glucoside.  Solanine 
appears  as  a  white  powder  or  as  delicate  crys- 
tals. It  is  without  odour  but  has  a  very  bitter 
taste.  It  is  very  little  soluble  in  water,  but  is 
soluble  in  alcohol.  It  has  been  tried  by  vari- 
ous therapeutists,  and,  though  some  have 
thought  it  valuable  as  an  analgetic  and  anti- 
spasmodic, it  is  at  present  little  if  at  all  em- 
ployed. 
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Dulcamara  is  possessed  of  slight  narcotic 
powers,  but  its  main  action  is  to  stimulate  se- 
cretions, and  particularly  those  of  the  kidneys 
and  of  the  skin.  In  large  doses  it  may  cause 
nausea  and  vomiting,  while  overdoses  have 
caused  prostration,  vertigo,  depression  of  the 
circulation,  numbness  in  the  limbs,  coldness 
and  pallor  of  the  skin,  and  convulsive  move- 
ments. The  drug,  however,  has  seldom  caused 
death,  the  ingestion  of  amounts  which  were 
very  large  having  been  recovered  from.  In 
poisoning  by  dulcamara  the  proper  treatment 
is  to  thoroughly  empty  the  stomach  and  to  ad- 
minister such  amounts  of  stimulants  as  may 
be  necessary. 

The  remedy  is  one  which  is  little  used  at  the 
present  time,  but  formerly  was  consideralaly 
employed  in  cases  where  its  action  to  stimulate 
secretion  made  it  valuable.  Among  the  dis- 
eases it  has  been  supposed  to  benefit  are  bron- 
chitis, rheumatism,  gout,  dropsy,  jaundice,  and 
chronic  catarrhs  in  general.  Its  benefits  are 
more  pronounced,  however,  in  chronic  skin 
diseases  of  a  scaly  character,  such  as  psoriasis 
and  lepra.  In  such  cases  it  may  with  advan- 
tage be  combined  with  an  antimonial,  and  the 
internal  employment  may  be  supplemented  by 
the  external  application  of  a  strong  decoc- 
tion. The  remedy  has  also  been  used  as  an 
antaphrodisiac. 

The  fiuid  extract  of  dulcamara,  extractum 
dulcamarce  fluidum  (U.  S.  Ph.),  is  given  in 
doses  of  from  ^  to  1  fl.  drachm.  An  extract 
has  also  been  prepared  of  which  the  dose  is 
from  5  to  10  grains.  A  decoction  (1  to  16)  is 
the  form  in  which  dulcamara  is  generally  em- 
ployed ;  it  may  be  given  in  doses  of  from  1  to 
2  fi.  oz.  This  amount  indeed  may  gradually 
be  increased  until  cerebral  disturbances  show 
the  full  physiological  effect. 

Henry  A.  Geiffin. 

BTJLCIIT,  or  sucrol,  a  sweetening  agent 

E reduced  by  heating  phenetidine  with  urea, 
as  lately  been  brought  forward  anew  as  a 
substitute  for  sugar  in  the  diet  of  patients 
with  diabetes.  It  is  said  to  have  two  hun- 
dred times  the  sweetening  power  of  cane 
sugar,  and  not  to  give  rise,  on  prolonged 
use,  to  the  dislike  engendered  by  saccharin, 
etc.  Its  great  insolubility  is  mentioned  by 
Dr.  Squibb  as  its  chief  disadvantage,  but  he 
adds  that  "  hopes  are  entertained  of  overcom- 
ing this  defect." 


EAP.THS  are  native  powdery  mineral  sub- 
stances. Finely  powdered  magnesia  is  known  as 
absorbent  earth  ;  finely  powdered  baryta,  lime, 
magnesia,  and  strontia  are  called  alkaline 
earths;  finely  powdered  aluminous  schist  is 
called  alum  earth  ;  and  calcium  phosphate  of 
animal  origin  is  known  as  animal  or  bone 
earth. 

Fuller's  earth  is  a  brown,  yellow,  or 
greenish-white  amorphous  earth  Which  is  only 
partly  miscible  with  water,  and  easily  absorbs 
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fatty  substances;  it  has  been  applied  as  an 
absorbent  to  irritated  surfaces. 

[Clinical  Sketches  for  August,  1895,  says 
editorially:  "We  doubt  if  the  application  of 
this  material  for  the  purpose  of  absorbing 
unhealthy  excretions  is  sufficiently  recognised 
as  a  therapeutical  agent.  Prepared  fuller's 
earth  is  freely  used  in  the  nursery  in  place  of 
violet  powder,  and  may  be  employed  with 
benefit  in  many  cases  of  undue  secretion  of  the 
skin  from  various  causes.  It  has  the  merit  of 
not  clogging  the  pores,  as  is  apt  to  happen 
with  the  finer  preparations  of  dusting  powders. 
It  seems  to  combine  with  all  oleaginous  mat- 
ters, and  is  thrown  off  from  the  skin  instead 
of  remaining  to  clog  the  surface."] 

Samuel  T.  Armstrong. 

ECBAIiLITTM,  ecballii  fructus  (Br.  Ph.). 
See  Elatbrium. 

ECBOIiICS.  —  See  Abortifaoients  and 
Oxytocics. 

ECBOLINE.— See  under  Ergot. 

ECCOPBOTICS  are  remedies  which  are 
mildly  purgative  or  laxative.  The  name  is 
seldom  employed  at  the  present  time,  and  the 
meaning  it  conveys — of  mildness  of  action  and 
of  simple  evacuation  of  the  intestinal  canal — is 
more  commonly  expressed  by  the  use  of  the 
word  laxatives.  Besides  the  drugs  that  are 
eccoprotic  there  are  many  foods  which  possess 
this  power,  and  in  fact  which  are  more  gener- 
ally useful  and  appropriate  for  the  production 
of  eccoprotic  effects  than  drugs  are.  Among 
the  foods  thus  useful  are  fruits,  especially  the 
fig  and  prune ;  coarse  cereals,  such  as  bran, 
cracked  wheat,  oatmeal,  unbolted  flour,  and 
Indian  meal ;  and  molasses,  honey,  and  sugars, 
but  the  use  of  sugars  should  be  cautious  and 
limited.  Certain  of  the  green  vegetables,  too, 
are  valuable,  also  soups,  eggs,  bland  oils,  and 
cream.  If  laxative  foods  and  similar  mild 
measures  are  insuiScient  to  produce  the  desired 
intestinal  activity,  eccoprotic  drugs  may  be  re- 
quired, such  as  manna,  tamarind,  viola  tricolor, 
frangula,  cassia  fistula,  sulphur,  and  magnesia. 
The  clinical  application  of  eccoprotics  is  for 
the  relief  of  habitual  constipation.  (See  Ca- 
thartics.)— Henry  A.  Grifb'in. 

EDtrLCORANTS.— See  Corriqbnts. 

EFFEBVESCIN&  PBEPARATIONS 
are  those  which  contain  sufficient  quantities 
of  an  alkaline  carbonate  and  of  a  vegetable 
acid,  usually  citric  or  tartaric,  to  evolve,  when 
combined  with  suitable  amounts  of  water,  con- 
siderable volumes  of  carbonic-acid  gas,  which 
gives  rise  to  a  brisk  effervescence.  In  some 
instances  the  acid  and  the  carbonate  are  mixed 
separately  and  afterward  combined ;  in  others 
the  acid  is  added  to  the  dissolved  carbonate,  or 
in  some  rare  cases  it  may  be  desirable  to  ad- 
minister each  separately,  so  as  to  allow  of  the 
generation  of  the  gas  in  the  stomach.  The 
latter  method  is  sometimes  adopted  in  some 
forms  of  dyspepsia,  and  to  distend  the  stomach 
when  it  is  desired  to  map  out  its  outline.  It 
should  be  hardly  necessary  to  observe  that 
when  there  is  a  suspicion  of  ulceration  or  other 
destructive  lesion  of  the  stomach  the  procedure 


is  entirely  inadmissible.  Intestinal  obstruction 
has  sometimes  been  relieved  by  injecting  a  so- 
lution of  an  alkaline  carbonate  into  the  rec- 
tum and  following  it  by  one  weakly  acid,  the 
gas  working  its  way  up  beyond  the  ileo-cseeal 
valve. 

At  the  present  time  very  elegant  prepara^ 
tions  are  obtainable,  in  which  the  acid  and 
carbonate  are  thoroughly  combined  and  pro- 
tected from  the  action  of  the  air  by  being  con- 
verted into  a  granular  form  by  means  of  sugar. 
Certain  of  these  are  official.  Although  very 
convenient,  they  are  apt  to  lose  their  efferves- 
cent property  to  some  extent  unless  tightly 
corked,  on  account  of  the  acid  slowly  decom- 
posing the  carbonate,  but,  aside  from  the  loss  of 
the  effect  of  the  carbonic-acid  gas,  they  are  as 
efficient  when  stale  as  when  fresh. 

When  it  is  desired  to  make  an  effervescing 
draught  extemporaneously  it  may  be  prepared 
by  combining  20  grains  of  sodium  or  potassium 
bicarbonate  with  a  scant  half  ounce  of  lemon- 
juice  or  about  10  grains  of  citric  acid  or  15 
grains  of  tartaric  acid.  As  a  rule,  the  amount 
of  water  used  should  be  not  over  half  a  pint, 
somewhat  less  for  children,  and  the  draughts 
may  be  fiavoured  with  some  syrup.  The  addi- 
tion of  a  little  gelatin  or  gum  arabic  will  make 
the  mixture  rather  more  agreeable  to  most 
persons,  more  particularly  to  children,  as  the 
bubbles  are  more  persistent  and  the  drink  will 
resemble  "  soda  water."  With  an  effervescing 
draught  castor  oil  may  be  combined  provided 
it  is  well  emulsified  by  gum  or  gelatin  and 
mixed  while  the  effervescence  is  at  its  height. 
At  the  present  time  the  use  of  this  class  of 
preparations  is  too  general,  as  those  containing 
potassium  bromide,  caffeine,  and  lithium  salts 
are  dispensed  indiscriminately  and  often  in  too 
large  amounts.  Moderate  amounts  adminis- 
tered at  proper  times  are  entirely  harmless, 
but  the  habitual  use  of  considerable  quantities 
of  the  alkaline  citrates  or  tartrates  is  not  with- 
out more  or  less  influence  upon  the  digestion. 
As  might  be  expected  from  their  composition, 
nearly  all  of  these  preparations  are  laxative, 
diuretic,  and  in  febrile  conditions  refrigerant, 
and  they  are  particularly  grateful  vehicles  for 
the  administration  of  almost  any  soluble  salt 
when  there  is  an  irritable  condition  of  the 
stomach.  In  a  measure,  the  good  effect  of 
the  various  proprietary  effervescent  prepara- 
tions containing  potassium  bromide  or  caffe- 
ine, or  both,  so  largely  used  for  the  relief  of 
headache  and  the  unpleasant  results  of  excesses 
in  eating  or  drinking,  is  due  to  the  carbonic- 
acid  gas,  as  the  amounts  of  the  salts  present 
are  relatively  small,  and  also  to  their  slight 
laxative  effects.  As  the  granular  preparations 
are  generally  taken  before  complete  solution 
has  occurred,  considerable  of  the  carbonic-acid 
gas  is  evolved  in  the  stomach. 

The  best-known  member  of  this  group  is  the 
compound  effervescing  powder,  or  Seidlitz  pow- 
der, pulvis  effervescens  compositus  (U.  S.  Ph.,  Br. 
Ph.),  pulvis  aerophorus  lazans  (Ger.  Ph.),  pulvis 
effervescens  seidlitzensis  (Austr.  Ph.),  poudre 
gazogene  laxative  {pulvis  effervescens  laxativus 
[Pr.  Cod.l),  which  depends  for  its  action  almost 
exclusively  upon  the  Rochelle  salt  that  it  con- 
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tains.  The  tJ.  S.  Ph.  also  authorizes  an  effer- 
vescent citrated  caffeine  (caffeina  citrata 
effervescens),  effervescent  lithium  citrate  {litkii 
citras  effervescens),  and  effervescent  potassium 
citrate  (potassii  citras  effervescens),  all  of  which 
are  granular  preparations. 

The  liquor  potassii  citratis  of  the  U.  S.  Ph., 
or  solution  of  potassium  citrate,  neutral  mix- 
ture, saline  mixture,  or  effervescing  draught, 
is  only  slightly  effervescent  and  should  be  made 
extemporaneously  by  combining  10  parts  of 
lemon-juice  with  1  part  of  potassium  carbonate 
or  li  of  the  bicarbonate.  Solution  of  magne- 
sium citrate,  liquor  magnesii  citratis  (U.  S. 
Ph.,  Br.  Ph.),  magnesium  citricum  effervescens 
(Ger.  Ph.,  Austr.  Ph.),  is  largely  used,  both  for 
its  laxative  properties  and  for  the  carbonic- 
acid  gas  it  evolves  in  the  stomach. 

The  Br.  Ph.  authorizes,  in  addition,  an  effer- 
vescing solution  of  lithia  {liquor  lithicB  efferves- 
cens), an  effervescing  solution  of  potash  or 
potash  water  {liquor  potassm  effervescens),  an 
effervescing  sulphate  of  sodium  (sodii  sulphas 
effervescens),  effervescing  Epsom  salt  or  sul- 
phate of  magnesium  (magnesii  sulphas  effer- 
vescens), effervescing  phosphate  of  sodium 
{sodii  phosphas  effervescens),  effervescing  eitro- 
tartrate  of  sodium  (sodii  citro-tartras  ^erves- 
cens),  and  an  effervescing  solution  of  soda 
(liquor  sodce  effervescens). 

The  pulvis  aerophorus  of  the  Ger.  Ph.  and 
that  of  the  Austr.  Ph.  are  the  same,  consisting 
of  sodium  bicarbonate  and  tartaric  acid.  They 
are  used  when  a  carbonated,  slightly  laxative 
potion  is  required  and  as  a  vehicle. 

Unofficial  preparations  of  potassium  bromide, 
either  alone  or  with  caffeine  citrate,  and  those 
of  caffeine  citrate  alone,  are  found  in  all  apoth- 
ecaries' shops  and  in  many  bar-rooms,  etc.  They 
may  be  taken  in  doses  of  a  heaped  teaspoonf  ul, 
which  represents  about  10  grains  of  potassium 
bromide,  with  or  without  a  grain  of  caffeine 
citrate  or  a  grain  of  the  latter  only.  Efferves- 
cent artificial  Carlsbad  (Sprudel)  salt,  when 
dissolved  in  the  proportion  of  about  15  grains 
to  the  ounce  of  water,  is  a  fair  substitute  for 
the  natural  water;  the  Vichy  (grand  Grille) 
and  Kissingen  (Ragaczy)  are  also  imitated,  to 
the  latter  small  amounts  of  lithium  carbonate 
being  sometimes  added.  Besides  innumer- 
able preparations  in  imitation  of  the  various 
mineral  waters,  there  are  many  containing  the 
soluble  salts  of  iron,  etc.,  which  are  often  used 
but  are  of  no  particular  value. 

Russell  H.  Nbtins. 

EGGrS. — The  eggs  used  in  pharmacy  are 
those  of  ffallus  Bankiva,  the  common  domes- 
tic fowl.  The  liquid  white  of  the  egg,  ovi  al- 
bumen (Br.  Ph.),  and  the  yolk,  vitelhis  (D.  S. 
Ph.),  ovi  vitellus  (Br.  Ph.),  are  official.  The 
shell  of  the  egg  consists  of  calcium  carbonate, 
animal  matter,  calcium  phosphate,  ferric 
oxide,  magnesium  carbonate,  and  sulphur ; 
when  it  is  exposed  to  a  high  degree  of  heat 
the  carbonic  acid  is  dissociated  from  its  com- 
pounds, the  animal  matter  is  consumed,  and 
almost  pure  lime  remains.  The  latter  has 
been  given  in  doses  of  from  5  to  10  grains  as 
an  antacid  in  diarrhoea. 


The  white  of  egg  is  used  to  clarify  liquids, 
as  it  catches  undissolved  particles.  It  has 
been  used  to  suspend  insoluble  substances  in 
water.  Mixed  with  alum,  it  forms  alum  curd 
(see  under  Alum).  It  is  administered  as  an 
antidote  in  poisoning  by  corrosive  sublimate 
or  copper  sulphate,  as  it  forms  insoluble  inert 
compounds  with  these  salts.  But  an  emetic 
should  be  given  immediately  after  the  albu- 
men because  the  albuminates  are  soluble  in 
gastric  juice. 

The  yolk  is  odourless,  possesses  a  bland  oily 
taste,  forms  an  emulsion  when  mixed  with 
water,  and  is  coagulated  by  heat.  The  yolk 
is  easily  digested  and  has  been  given,  beaten 
up  raw  with  water  and  tincture  of  ginger,  for 
dyspepsia. 

Eggs,  like  milk,  constitute  an  almost  com- 
plete food,  as  they  contain  all  the  elements  of 
the  blood.  Bauer  found  that  the  mean  weight 
of  the  hen's  egg  was  750  grains ;  of  this  105 
grains  are  shell,  405  grains  are  albumin,  and 
240  grains  are  yolk.  Dr.  Pavy  calculated  that 
an  egg  weighing  3  oz.  would  contain  110 
grains  of  nitrogenous  substances,  82  grains  of 
fat,  and  11  grains  of  saline  matter ;  the  white, 
which  consists  chiefly  of  albumin  dissolved  in 
water,  contains  the  larger  proportion  of  ni- 
trogenous substance,  and  the  yolk  the  greater 
quantity  of  fat. 

Eggs  are  particularly  useful  in  medicine  as 
articles  of  diet,  or  reconstructives.  They  may 
be  administered,  when  well  beaten  up,  by  the 
mouth  or  by  the  rectum ;  and  it  is  sometimes 
necessary,  especially  when  they  are  given  in 
enemata,  to  add  a  little  pepsin  or  pancreatin 
to  facilitate  their  digestion. 

Asa  food  in  febrile  maladies  an  egg  may  be 
beaten  up  in  warm  water  and  the  mixture 
strained  and  added  to  a  little  clear  broth. 

An  excellent  and  nutritious  restorative  in 
ancemia,  with  hss  of  appetite  and  cardiac 
feebleness,  is  Dr.  I.  Burney  Yeo's  mixture  of 
the  yolks  of  one  or  two  eggs  beaten  up  with 
boiling  water,  with  or  without  milk,  to  which 
a  little  sugar,  nutmeg,  or  other  spice  and  a 
tablespoonful  of  brandy  are  added. 

In  conditions  of  nervous  exhaustion  with 
loss  of  appetite  an  egg  beaten  up  with  hot 
coffee,  or  an  egg  beaten  up  with  some  aromatic 
syrup,  a  few  drops  of  phosphoric  acid,  and 
added  to  a  little  cold  carbonated  Seltzer  or 
Vichy,  is  an  excellent  stimulant.  The  latter 
mixture  will  be  found  of  great  use,  given  dur- 
ing the  morning  and  afternoon,  in  conditions 
of  malnutrition  such  as  that  of  incipient 
phthisis. 

The  mistura  spiritus  vini  gallici  (Br.  Ph.), 
egg  brandy,  is  prepared  by  rubbing  up  the  yolk 
of  an  egg  with  J  oz.  of  powdered  white  sugar, 
then  adding  to  the  mixture  2  fl.  oz.  each  of 
brandy  and  of  cinnamon  water,  and  beating 
all  these  ingredients  together.  This  is  an 
agreeable  tonic  and  food  in  all  exhausted  con- 
ditions. 

A  hot  mixture  composed  of  wine  or  spirit, 
sugar,  beaten  eggs,  and  nutmeg  and  ginger,  is 
called  egg  flip  and  is  a  useful  stimulant  in 
asthenic  conditions. 

Lait  de  poule  is  made  by  beating  up  the 


EL^OMYENCHYSIS 
ELATBRIUM 


356 


yolk  of  the  egg  in  hot  water  and  adding  sugar 
and  some  aromatic  flavouring  substance,  such 
as  cinnamon  or  orange-flower  water,  or  brandy 
or  rum.     This  is  an  agreeable  stimulant. 

A  mixture  of  half  a  pint  of  new  fresh  milk, 
the  yolk  of  an  egg,  a  teaspoonful  of  powdered 
sugar,  a  little  nutmeg  or  cinnamon,  and  a 
tablespoonful  of  rum,  beaten  together  and 
taken  early  in  the  morning,  will  prevent,  it  is 
said,  the  exhausting  sweats  that  accompany 
the  morning  sleep  of  those  affected  with  tu- 
berculosis. Egg  lemonade,  a  useful  drink  in 
sore  throat,  is  made  by  mixing  thoroughly  the 
white  of  an  egg,  a  teaspoonful  of  powdered 
sugar,  the  juice  of  a  lemon,  and  a  glass  of 
water. 

Caudle  is  made  by  beating  up  a  raw  fresh 
egg  with  a  wineglassful  of  sherry  wine,  and 
adding  to  it  half  a  pint  of 
hot  oatmeal,  gruel,  or  fa- 
rina. It  may  be  sweetened 
and  flavoured  with  lemon 
or  nu'tmeg. 

Egg  broth  is  made  by  add- 
ing 3  oz.  of  pearl  sago  to  -J- 
pint  of  cold  water,  allow- 
ing it  to  stand  for  half  an 
hour,  then  boiling  it  until  it 
is     moderately    thick    and 


the  muscle  is  extended  as  much  as  possible,  so 
that  the  fat  deposited  may  interfere  most  effec- 
tually with  the  contraction  of  the  organ.  To 
accomplish  this,  I  do  not  hesitate  to  etherize 
the  patient ;  but  this  is  unnecessary  in  the  case 
of  clonic  convulsions  and  probably  urgently 
demanded  only  where  we  are  confronted  with 
severe  tonic  spasm.  A  second  important  point 
is  to  distribute  the  oil  with  regularity  through- 
out the  affected  muscle,  beginning  at  the  origin 
and  continuing  the  injections  till  one  or  more 
zones  of  considerable  thickness  extend  to  the 
insertion  of  the  muscle.  Moderate  massage  of 
the  injected  parts  will  greatly  facilitate  this 
part  of  the  operation.  The  transverse  injec- 
tions may  then  be  undertaken  in  the  manner 
shown  in  the  accompanying  out.  It  is  neces- 
sary to  employ  a  hypodermic  needle  of  ample 


filaMoid  process. 


Splenias  muscle:' 


smooth.      The    yolks  of    4 

eggs  are  beaten  with  j  pint  Hardened  oil.- 

of  cream,  then  mixed  with 

the    sago,    and    the   whole 

stirred  well  in  a  quart  of 

hot    beef -tea    or    chicken 

broth. 

Dr.  George  Thomas  Jack- 
son recommends  a  shampoo 
composed  of  the  yolk  of  an 
egg  beaten  up  in  lime-water,  as  a  useful  rem- 
edy for  dandruff.     As  a  hair  wash  he  advises 
the  yolks  of  3  eggs  beaten  up  in  a  pint  of  lime- 
water.      Glyceritum  vitelli  (U.  S.  Ph.),  made 
by  mixing  45  parts  of  the  yolk  of  eggs  with 
55  of  glycerin,  makes  a  good  hair  wash. 

Samuel  T.  Aemstronq. 

ELffiOMYENCHYSIS.— This  procedure, 
first  described  by  me  in  the  New  York  Medical 
Journal  for  April  14,  1894,  consists  in  the  in- 
jection of  oils  into  muscles  affected  by  local 
spasm  and  their  congelation  there.  The  ob- 
ject which  it  is  thereby  sought  to  obtain  is  the 
curtailment  of  the  activity  of  the  contractile 
substance  of  the  organ  by  mechanical  inter- 
ference and  limitation  of  nutrition.  I  have 
employed  this  mode  of  treatment  successfully 
in  a  number  of  cases  of  spasm,  and  notably  in 
those  forms  of  torticollis  where  the  convulsive 
condition  is  largely  restricted  to  the  splenius 
muscle. 

A  non-irritating  oil  like  cacao  butter  is  best 
suited  to  the  purpose ;  it  should  be  combined 
with  a  sufficient  quantity  of  paraffin  to  elevate 
the  point  of  solidification  somewhat  above  the 
normal  blood  temperature.  The  injections  may 
be  conducted  by  the  aid  of  a  large  glass  syringe, 
armed  with  a  stout  hypodermic  needle,  in  the 
following  manner : 

In  the  first  place  they  should  be  made  while 


lumen,  as  the  hot  and  heavy  oil  is  apt  to  con- 
geal in  the  small  needles  conventionally  em- 
ployed for  purposes  of  hypodermic  medication. 
The  syringe,  too,  should  be  at  least  two  hun- 
dred minims  capacity ;  must  be  heated  to  110° 
F.  before  being  filled ;  and,  with  its  needle  at- 
tached, should  be  kept  in  hot  water  of  a  like 
temperature  till  the  very  moment  of  making 
the  first  injection.  Should  the  oil,  in  spite  of 
these  precautions,  congeal  in  the  needle,  dip- 
ping the  latter  into  hot  water  will  at  once  clear 
the  lumen.  It  is  well  not  to  attempt  to  ac- 
complish too  much  at  one  sitting,  but  to  rely 
upon  supplementary  injections  undertaken  at 
intervals  of  three  or  four  days.  It  must  not 
be  forgotten,  however,  that,  in  order  to  insure 
success,  a  large  quantity  of  oil  must  ultimately 
be  injected.  Should  there  be  some  local  sore- 
ness after  the  operation,  the  ice-bag  may  be 
kept  in  place  over  the  muscle  for  a  few  hours. 
As  a  rule,  however,  it  should  be  replaced  as 
soon  as  possible  by  a  bag  of  moderately  warm 
water,  which  often  proves  most  comforting, 
and  tends  to  cause  relaxation  of  the  organ.  I 
once  completely  arrested  the  growth  of  a  small 
tumour  which  was  pressing  upon  the  supra- 
orbital nerve  and  giving  rise  to  considerable 
pain,  by  injecting  oil  into  and  in  the  vicinity 
of  the  neoplasm,  and  congealing  it  permanently 
by  cold.  The  relief  from  pain  also  was  perma- 
nent.— J.  Leonard  Cornin&. 
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EL^OSACCHARA  (Ger.  Ph.),  oleosac- 
cJiara  (Nat.  Form.),  oUosaccharwres  (Pr.  Cod.), 
oil-sugars,  are  triturations  of  volatile  oils  with 
sugar.  The  ones  most  commonly  employed 
are  those  of  anise,  cinnamon,  lemon,  and  pep- 
permint. They  are  used  mainly  to  disguise 
the  taste  of  ill-flavoured  powders  and  as  cor- 
rigents,  that  of  cinnamon  being  frequently 
employed  with  bismuth.  The  Ger.  Ph.  pre- 
scribes that  they  shall  be  compounded  of  1 
gramme  of  a  volatile  oil  to  50  grammes  of 
powdered  sugar,  while  the  Nat.  Form,  directs 
that  they  shall  contain  1  drop  of  any  volatile 
oil  to  30  grains  of  sugar.  The  proportions, 
therefore,  in  both  cases  are  about  the  same. 
The  trituration  should  be  continued  until  a 
fine  powder  results.  BlsBOsacchara  should  be 
freshly  prepared  when  required.  In  the  cases 
of  elmosaeeharum  anisi,  eiceosaecharum  fmni- 
cuU,  and  eiceosaecharum  menthm  piperitce  the 
Nat.  Form,  directs  that  the  corresponding  es- 
sential oils  shall  be  used  In  the  proportions 
given.  Blffiosacchara  are  but  little  used  in  the 
United  States. — Henry  A.  Griffin. 

ELASTICA  (IT.  S.  Ph.).— See  Kubbbe. 

ELATERIN,  elaterinum  (U.  S.  Ph.,  Br. 

Ph.),  is  the  active  principle  of  elaterium,  in 
which  it  occurs  in  amounts  varying  from  5  to 
over  40  per  cent.  Its  formula  is  CaoHasOe. 
Chemically  it  is  a  neutral  substance  and  ap- 
pears as  small  colourless  crystals  without 
odour,  but  of  a  bitter  and  acrid  taste.  It 
is  permanent  in  the  air,  practically  insoluble 
in  water,  only  slightly  soluble  in  alcohol,  and 
very  slightly  soluble  in  ether.  It  is,  however, 
freely  soluble  in  chloroform.  It  may  be  ob- 
tained by  boiling  elaterium  with  alcohol  and 
treating  the  filtrate  with  potash,  but  the 
method  of  the  Br.  Ph.  is  to  be  preferred. 
By  this  elaterium  is  exhausted  with  chloro- 
form, ether  is  added  to  this  solution,  and  the 
precipitate  is  washed  with  ether  and  purified 
by  reerystallization  from  chloroform.  Elaterin 
was  made  official  because  of  the  great  varia- 
tion in  strength  of  various  specimens  of  com- 
mercial elaterium,  but  it  is  itself  liable  to  be 
found  adulterated.  The  actions  and  uses  of 
elaterin  are  the  same  as  those  of  elaterium, 
its  chief  employment  being  as  a  hydragogue 
cathartic,  useful  especially  for  the  relief  of 
dropsies,  and  its  chief  contra-indications  being 
debility  and  gastro-intestinal  irritation  and 
inflammation. 

Elaterin  is  to  he  given  preferably  in  pill. 
The  dose,  according  to  the  Br.  Ph.,  is  from  ^ 
to  ^ij  of  a  grain,  but  for  a  beginning  dose  -^  of 
a  grain  should  not  be  exceeded.  The  tritura- 
tion of  elaterin,  trituratio  elaterini  (U.  S.  Ph.), 
contains  1  part  of  elaterin  and  9  parts  of  sugar 
of  milk.  The  dose  is  from  -}  to  f  of  a  grain. 
The  compound  powder  of  elaterin,  pulvis  ela- 
terini compositus  (Br.  Ph.),  is  also  a  tritura- 
tion ;  it  contains  1  part  of  elaterin  and  39  parts 
of  sugar  of  milk.  The  dose,  according  to  the 
Br.  Ph.,  is  from  ^  to  5  grains,  but  the  latter 
dose  is  certainly  excessive. 

Henry  A.  Griffin. 

ELATEMTJM  (Br.  Ph.),  so-called  extrac- 
tum  elaterii,  is  a  sediment  deposited  from  the 


juice  of  the  fruit  of  the  squirting  cucumber, 
Ucballium  Elaterium,  a  vine  which  grows  wild 
in  the  Mediterranean  regions  of  Europe,  Asia, 
and  Africa,  but  is  cultivated  elsewhere.  Its  ac- 
tive principle  is  elaterin,  a  neutral  substance. 
The  fruit  of  cultivated  British  plants  is  known 
as  eeballii  fructus  (Br.  Ph.).  The  fruit  resembles 
a  small  cucumber,  is  about  1^  inch  in  length, 
1  inch  thick,  and  covered  with  prickles.  Its 
colour  is  grayish-green.  When  ripe,  the  fruit 
separates  itself  from  its  stem,  and  through  an 
opening  thus  created  the  internal  pressure 
forces  oat  the  juice  and  the  seeds  in  a  stream. 
In  preparing  elaterium  the  fruit,  when  nearly 
ripe,  is  cut  longitudinally  and  gently  pressed, 
and  the  juice  is  passed  through  a  hair  sieve. 
This  juice  is  then  set  aside  to  deposit,  and 
though  as  it  flows  from  the  fruit  it  is  per- 
fectly colourless,  it  soon  becomes  turbid  and 
in  the  course  of  a  few  hours  the  formation  of 
a  sediment  is  begun.  When  the  settling  is 
completed  the  supernatant  fluid  is  carefully 
poured  off  and  the  sediment  is  collected  on  a 
linen  filter  and  dried  on  porous  tiles  and  in  a 
warm  place.  This  sediment  is  elaterium, 
which,  when  dried,  appears  in  friable  cakes 
abouf  -^  of  an  inch  in  thickness  and  of  a  pale- 
green,  grayish-green,  or  grayish-yellow  colour, 
the  yellow  tinge  being  generally  an  indication 
of  a  greater  age.  Its  odour  is  faint  and  its 
taste  bitter  and  acrid.  Inferior  qualities  of 
elaterium  are  often  darker  in  colour  and 
harder  and  more  resinous  in  consistence. 
The  amount  of  elaterium  contained  in  the 
fruit  is  very  small,  and  for  this  reason  adul- 
teration is  not  infrequent.  For  the  same  rea- 
son the  juice  is  sometimes  expressed  with  much 
force,  so  that,  though  a  greater  amount  of  the 
product  is  thus  obtained,  it  is  a  product  of  in- 
ferior quality,  for  the  parts  of  the  fruit  other 
than  the  juice  are  relatively  if  not  actually 
inert.  It  is  said,  too,  that  the  juice  is  some- 
times evaporated,  that  the  product  may  be 
more  abundant,  instead  of  taking  the  sediment 
of  the  juice  only.  The  "  extract "  which  results 
from  this  evaporation  is  certainly  an  inferior 
preparation,  for  the  juice  when  deprived  of  its 
deposited  elaterium  is  relatively  inactive.  The 
activity  of  elaterium  therefore  varies  greatly 
with  the  preparation,  some  specimens  of  elate- 
rium having  yielded  not  more  than  5  or  6  per 
cent,  of  elaterin,  while  others  have  yielded  over 
40  per  cent.  According  to  the  Br.  Ph.  the  pro- 
portion of  elaterin  contained  in  elaterium 
should  not  be  less  than  20  per  cent.  From 
these  reasons  it  will  be  seen  that  elaterium 
is  a  drug  of  uncertain  strength  and  in  no  way 
comparable  in  certainty  and  in  safety  to  its. 
active  principle,  elaterin ;  nevertheless  elate- 
rium itself  is  much  used. 

Elaterium  is  irritating  when  locally  applied, 
and,  being  absorbed,  may  cause  purgation. 
Its  external  application,  however,  is  not  made- 
use  of.  Given  by  the  mouth,  it  excites  to  some 
degree  the  flow  of  saliva  and  leaves  in  the 
mouth  a  persistent  bitter  taste.  Some  diuretic 
powers  have  been  said  to  reside  in  elaterium, 
but  they  are  certainly  not  prominent  and  its 
chief  medicinal  virtues  are  manifested  in  the 
production  of  energetic  hydragogue  catharsis^ 
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Properly  administered  and  in  suflBeient  doses, 
it  causes  large  watery  evacuations  from  the 
bowels,  and  this  without  undue  pain  or  evi- 
dence of  gastric  or  intestinal  irritation.  For 
these  reasons  elaterium  is  rated  as  one  of  the 
most  valuable  hydragogue  purges  we  possess, 
if  not  the  most  valuable.  Its  use,  however, 
may  be  accompanied  and  followed  by  so  much 
prostration  and  even  exhaustion  as  to  require 
the  administration  of  stimulants  and  the  em- 
ployment of  other  supporting  measures.  Prom 
doses  too  large  there  result  nausea,  vomiting, 
hypercatharsis,  and  exhaustion,  and  the  use  of 
the  remedy  may  be  and  has  been  followed  by 
a  fatal  result  from  violent  gastro-enteritis. 
Elaterium,  therefore,  though  a  drug  of  great 
value,  is  not  one  to  be  used  without  much  care 
and  discrimination. 

The  therapeutical  applications  of  elaterium 
are  indicated  by  what  has  already  been  said, 
and  comprise  those  conditions  in  which  fluid 
depletion  is  demanded.  In  ascites  and  in 
dropsies  in  general  we  have  the  conditions 
most  appropriately  treated  with  it  and  most 
benefited  by  it.  Liquid  effusions  resulting 
from  inflammation,  as  in  pleurisy  and  peri- 
carditis, may  also  thus  be  treated,  but  aeans 
so  energetic  are  seldom  required.  Uroemia  is 
also  much  benefited  by  elaterium,  probably,  as 
has  been  said,  because  elimination  of  the 
ursemio  poison  is  thus  effected  through  the 
bowels.  Elaterium  may  be  used  as  a  revul- 
sive and  depleting  agent  in  cerebral  affections, 
especially  congestions.  In  all  conditions  of 
debility  the  use  of  elaterium  must  be  cautious 
in  the  extreme,  and  if  debility  is  pronounced 
the  drug  should  not  be  employed.  The  giving 
of  elaterium  to  the  aged  is  therefore  not  to  be 
recommended,  and  in  the  presence  of  gastric 
or  intestinal  irritation  and  inflammation  the 
drug  should  be  absolutely  withheld. 

Though  elaterium  may  be  effective  to  purge 
if  given  suboutaneously,  it  is,  when  so  given, 
productive  of  severe  local  irritation  and  in- 
flammation, and  the  administration  of  the 
remedy  by  any  channel  other  than  the 
mouth  should  not  be  attempted.  The  fact 
that  the  strength  of  elaterium  is  not  con- 
stant makes  the  determination  of  its  dose 
difficult.  Though  larger  doses  may  be  borne, 
it  will  be  wiser,  because  of  its  dangerous  activ- 
ity as  a  poison  and  the  number  of  deaths  it  has 
caused,  to  begin  with  a  dose  of  i-  or  ^  of  a 
grain,  which  may  be  repeated  hourly  until  it 
is  effective.  A  preparation  much  used  is  Clut- 
terbuck's  elaterium,  of  which  the  dose  is  i  of 
a  grain.  The  similarity  in  appearance  of  the 
names  elaterium  and  elaterinum  makes  neces- 
sary a  precaution  on  the  part  of  the  prescriber 
that  confusion  shall  not  occur,  for  the  differ- 
ence between  the  two  drags  in  strength  is  such 
that  the  substitution  of  one  for  the  other 
might,  on  the  one  hand,  be  productive  of  dis- 
appointment and,  on  the  other,  give  rise  to  a 
dangerous  result. — Hbnkt  A.  Griffin. 

ELECTRICITY.  —  Galvanism.  —  Upon 
immersing  two  elements  of  a  certain  series  in 
liquid,  electro-motive  force  (B  M  P  or  E)  is  de- 
veloped.    This  series  consists  of  carbon,  plati- 


num, gold,  silver,  copper,  iron,  tin,  and  zinc. 
The  farther  apart  the  elements  selected  from 
this  series,  the  greater  the  amount  of  electro- 
motive force  developed.  Zinc,  as  the  most 
positive  metal,  is  chosen  for  one  of  the  pair  in 
almost  every  cell  in  medical  use,  and  carbon, 
silver,  or  copper  for  the  negative  elements. 

The  current  begins  to  flow  when  the  ends  of 
the  two  elements  outside  of  the  liquid  are  con- 
nected by  a  piece  of  wire.  A  circuit  is  then 
formed.  The  zinc,  though  the  positive  metal, 
carries  the  negative  pole  (cathode,  known  by 
the  sign  — •).  The  copper,  though  the  negative 
metal,  carries  the  positive  pole  (anode,  known 
by  the  sign  +).  The  electric  current  (called 
variously  continuous,  constant,  voltaic,  or  gal- 
vanic current)  flows  in  a  circle  or  circuit,  al- 
ways in  one  direction,  from  the  positive  pole,  or 
anode,  to  the  negative  pole,  or  cathode,  from  the 
positive  to  the  negative  element.  Electricity 
is  a  form  of  molecular  motion.  We  may  best 
compare  it  to  a  stream  flowing  in  one  direction. 

The  unit  of  measurement  of  electro-motive 
force  is  termed  a  volt.  The  Daniell  cell  (zinc 
and  copper),  yielding  1-08  volt  of  electro-motive 
force,  is  adopted  as  a  standard  of  comparison. 
Thus,  the  chloride-of -silver  cell  (zinc  and  sil- 
ver) yields  1,  the  Leclanche  cell  (zinc,  carbon, 
and  chloride  of  ammonium)  1"8,  and  the  Gre- 
net  (zinc,  carbon,  and  dilute  sulphuric  acid)  3 
volts. 

Resistance. — The  current  developed  in  a  cell 
meets  with  resistance  (R)  in  flowing,  just  like 
water  flowing  through  different  sizes  of  pipes 
or  over  rocky  beds  in  a  stream.  There  is  a 
resistance  inside  of  the  cell  itself  to  the  current 
flowing  from  the  zinc  to  the  negative  metal, 
due  to  the  liquid  and  sometimes  a  porous 
cylinder  through  which  it  must  pass.  The 
greater  resistance  is  usually,  however,  external 
to  the  cell,  in  the  wires  or  other  conducting 
bodies  connecting  the  two  elements.  This  ex- 
ternal resistance  depends  upon  the  molecular 
properties,  length,  and  transverse  sectional 
area  of  the  substance  through  which  the  elec- 
tro-motive force  must  vibrate.  Thus,  a  copper 
wire  presents  but  a  modicum  of  resistance  to 
the  current,  while  an  iron  wire  of  the  same  di- 
mension gives  six  times  as  much,  German  sil- 
ver twelve  times  as  much,  a  concentrated 
solution  of  salt  six  and  a  half  million  times 
as  much,  and  animal  tissues  a  million  times  as 
much.  The  greater  the  transverse  sectional 
area  of  the  conductor,  the  less  will  be  the 
resistance,  for  the  latter  is  inversely  propor- 
tional to  the  diameter.  This  explains  why 
large  electrodes  offer  less  resistance  to  the 
current  than  small  ones  when  applied  to  the 
human  body. 

The  unit  of  measurement  of  resistance  is 
called  an  ohm.  One  ohm  is  the  amount  of 
resistance  to  the  current  in  a  coil  of  copper 
wire  1  millimetre  in  diameter  and  48'5  metres 
long.  The  legal  ohm  (Paris  Congress,  1884)  is 
the  resistance  of  a  column  of  pure  mercury  1 
square  millimetre  in  sectional  area,  and  106 
millimetres  long  at  the  temperature  of  melt- 
ing ice. 

Current  Strength. — It  is  clear  that  the  actual 
strength  of  the  current  is  directly  in  proper- 
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tion  to  the  amount  of  eleetro-motive  force, 
while,  as  the  current  is  diminished  by  the 
obstruction  met  with  in  flowing,  the  current 
strength  must  be  indirectly  proportional  to 
the  resistance.  Stated  more  explicitly,  the 
current  strength  is  the  result  of  the  electro- 
motive force  divided  by  the  resistance.  This 
is  Ohm's  law.     Thus : 


Blectro-motive  force 


=  current  strength,  or. 


resistance 
E 
concisely,  ^  =  CS.    The  unit  of  measurement 

of  current  strength  is  known  as  the  ampere. 
Hence,  substituting  the  names  of  the  units  of 
measurement  of  electro-motive  force,  resistance 

E 
and  current  strength,  for  the  formula  g  =  CS 

1  volt 
we  have  : — r —  =  1  ampere. 

Constancy  of  Cells. — The  electro-motive  force 
of  a  cell  diminishes  as  the  zinc  is  dissolved, 
and  new  chemical  salts  formed  in  the  cell  in- 
crease the  internal  resistance.  Accordingly 
the  cell  grows  weaker  in  course  of  time.  That 
part  of  the  current  which  is  in  the  cell  decom- 
poses the  water  of  the  cell,  and  hydrogen  col- 
lects in  bubbles  upon  the  negative  and  oxygen 
upon  the  positive  element,  the  former  in 
greater  quantity  than  the  latter.  An  oppos- 
ing current  is  set  up  from  the  hydrogen  to  the 
oxygen,  and  thi s  may  become  so  strong  as  to  over- 
whelm completely  the  current  passing  from 
the  positive  to  the  negative  metal.  This  phenom- 
enon is  termed  polarization.  Therefore  some 
substance  is  added  to  the  contents  of  the  cell 
which,  by  combining  chemically  with  the  hy- 
drogen, will  prevent  the  neutralization  of  the 
current  in  this  way.  In  the  Daniell  cell  sul- 
phate of  copper  is  the  depolarizing  agent ;  in 
the  Leclanehe,  peroxide  of  manganese  ;  in  the 
silver,  chloride  of  silver ;  in  the  Grenet,  bichro- 
mate of  potassium.  The  acids  added  to  the 
liquid  of  some  cells  and  the  chloride  of  ammo- 
nium in  the  Leclanehe  are  known  as  excitants. 

Arrangement  of  Cells  in  a  Battery. — "When 
all  the  zincs  are  combined  to  form  one  pole  and 
all  the  carbons  joined  together  to  form  the 
other,  the  cells  are  said  to  be  arrranged  simply 
(or  in  multiple  arc) ;  when  united  zinc  to  car- 
bon throughout,  the  arrangement  is  termed 
compound  (or  in  series).  The  current  strength 
obtained  varies  with  the  kind  of  arrangement 
employed.  In  the  former  ease  the  electro-mo- 
tive force  is  the  same  as  in  one  enormous  cell, 
with  the  internal  resistance  diminished  by  the 
larger  area  of  elements  ;  in  the  latter  the  elec- 
tro-motive force  is  multiplied  by  the  number  of 
cells,  but  the  internal  resistance  of  each  cell 
must  also  be  multiplied  by  the  number  of  cells. 
The  simple  arrangement  is  generally  used  in 
batteries  which  are  to  supply  light  and  heat 
for  illumination  and  for  the  galvano-cautery. 
The  compound  arrangement  is  that  of  most 
office  batteries  employed  for  neurological  and 
gyna3cological  purposes. 

Faradaism. — If  a  wire  is  placed  parallel  to, 
but  not  in  contact  with,  a  wire  through  which 
a  galvanic  current  is  passing,  a  current  is  set 


up,  or  induced,  in  this  second  wire  flowing  in 
the  opposite  direction.  When  the  battery  cir- 
cuit is  broken  the  reverse  takes  place.  So  that 
if  we  make  and  break  the  circuit  of  the  battery 
current  by  means  of  a  key  there  will  be  a  to- 
and-fro,  or  alternating,  current  in  the  isolated 
wire. 

If  the  wire  is  in  the  shape  of  a  coil,  the  va- 
rious coils  are  evidently  parallel  to  each  other, 
and  the  same  phenomenon  of  induction  takes 
place  in  this  coil  as  in  the  separate  wire.  Then 
if  the  independent  or  secondary  wire  is  also 
coiled  about  the  primary  coil,  a  secondary  cur- 
rent is  induced  in  it  as  before.  Furthermore, 
soft  iron  is  magnetized  and  demagnetized  by 
the  making"  and  breaking  of  a  current  passing 
near  it.  These  are  the  guiding  principles  in 
the  construction  of  faradaic  batteries.  One  or 
two  cells  furnish  the  electro-motive  force  for 
the  primary  coil,  which  is  a  short,  thick  wire 
wound  around  a  bundle  of  iron  rods.  The 
spring  -  hammer  automatically  breaks  and 
makes  the  current  by  the  magnetization  and 
demagnetization  of  tte  bundle  of  iron  rods. 

The  secondary  independent  wire  is  long  and 
thin  and  is  coiled  about  the  primary  wire,  but 
is  made  to  slide  over  it  so  that  the  current  may 
be  increased  or  decreased  by  exposing  a  greater 
or  smaller  extent  of  the  coil  to  the  action  of 
the  battery.  Every  turn  of  the  coil  multiplies 
the  electro-motive  force  of  the  faradaic  battery. 
Although  the  voltage  of  the  cell  used  may  not 
be  above  two  volts,  and  by  itself  yield  an  im- 
perceptible galvanic  current,  the  electro-motive 
force  is  enormously  increased  by  the  use  of  the 
wire  coils. 

It  is  to  be  borne  in  mhid  that  both  the 
primary  and  secondary  currents  are  to-and- 
fro,  or  alternating,  currents.  There  is  no  dif- 
ference in  the  action  of  the  primary  and  sec- 
ondary current  upon  muscles,  except  that  the 
fineness  and  length  of  the  secondary  wire 
seem  to  produce  a  current  of  higher  tension — 
one  more  painful.  Evidently,  too,  there  can 
be  no  practical  difference  between  the  poles  in 
an  alternating  current. 

The  Alternating  Sinusoidal  Current. — 
Quite  recently  the  alternating  current  has  been 
made  use  of  in  medicine,  particularly  by  the 
French.  The  vibrations  of  the  to-and-fro  cur- 
rent are  made  so  rapid  that  the  stimulating 
effect  upon  muscles  and  sensory  nerves  are  got 
rid  of,  so  that  this  current,  known  as  the  sinu- 
soidal, does  not  cause  painful  contractions  in 
the  parts  treated.  While  not  enough  testi- 
mony has  been  accumulated  as  to  the  value  of 
this  form  of  electricity  in  medicine  to  give  it 
as  yet  great  vogue,  it  is  alleged  for  it  that  it  is 
sedative  to  the  nervous  system,  diminishes  se- 
cretions, and,  when  employed  with  large  elec- 
trodes or  in  a  bath,  is  particularly  stimulating 
to  trophic  processes. 

Static  Electricity. — Static  or  frictional 
electricity  is  obtained  by  the  rubbing  of  glass 
or  vulcanite  with  fur  or  paper.  The  physics 
need  not  be  discussed  here.  The  fact  that 
electricity  can  be  so  produced  is  taken  advan- 
tage of  in  the  construction  of  what  are  known 
as  static  machines.  Most  of  them  have  large 
revolving  discs  of  glass.    One  made  by  Her- 
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man  Glaser,  of  Vienna,  is  very  efficient,  and 
having,  as  it  does,  hermetically-  sealed  hard- 
rubber  cylinders  in  place  of  glass  discs,  it  is 
not  efEected  by  humidity  of  the  atmosphere. 

There  is  much  discussion  among  eminent 
physicians  as  to  the  actual  usefulness  of  static 
electricity  in  medicine.  It  seems  quite  cer- 
tain, however,  that  it  has  no  advantage  over 
galvanism  and  faradaism,  save  perhaps  in  point 
of  the  strong  mental  impression  it  is  apt  to 
make.  Its  value  for  purposes  of  suggestion 
would  seem  to  be  superior  to  that  of  the  other 
forms.  It  contracts  muscles  in  the  same  man- 
ner as  galvanism  and  faradaism  do  by  stimu- 
lating the  nerve  filaments,  and  other  efiects, 
such  as  the  electrolytic  and  cataphoretic,  may 
also  be  produced,  though  to  a  limited  extent. 

The  Electro-magnet. — Magnets  have  no 
effect  whatever  upon  the  human  body — upon 
protoplasm,  upon  the  iron  in  the  blood,  upon 
ciliary  movements,  upon  the  circulation,  or 
upon  the  nervous  system  or  any  of  its  func- 
tions. A  magnet  made  of  wood  would  be  as 
efficacious  in  disease  as  one  made  of  iron.  The 
only  value  of  the  electro-magnet  is  to  the  ocu- 
list, for  removing  small  particles  of  iron  im- 
bedded in  the  eyeball.  Mr.  Kennelly  and  I 
have  demonstrated  these  facts  at  the  Edison 
Laboratory  with  the  most  powerful  magnets  in 
the  world  (iV.  Y.  Med.  Jour.,  Deo.  31,  1893). 

Galvanic  and  Faradaic  Apparatus. — It 
would  be  difficult,  and  indeed  needless,  to  enu- 
merate here  the  great  number  of  electrical 
appliances  manufactured  nowadays  for  med- 
ical and  surgical  purposes.  I  mention  the  bat- 
teries I  think  to  be  the  best  and  the  supple- 
mentary apparatus  I  have  found  to  be  most 
necessary. 

Barrett's  chloride-of-silver  battery  is  the 
best  galvanic  battery  as  regards  portability. 
It  is  so  small  that  a  50-cell  battery  weighs  but 
six  pounds.  It  has  the  further  advantage  of 
running  for  two  years  or  more  without  requir- 
ing repair  or  replenishing  of  any  sort.  It  is 
dry,  so  that  rough  handling  does  it  no  harm. 
It  is  strong  enough  for  neurological  therapeu- 
tics and  for  electro-diagnosis,  but  not  altogether 
strong  enough  for  surgical  and  gynjecological 
purposes. 

For  stationary  office  batteries,  the  Leclanehe 
cell  is  the  most  satisfactory,  requiring  as  it 
does  only  very  occasional  replenishing  or  repair. 
Sixty  cells  will  furnish  sufficient  electro-mo- 
tive force  for  any  purpose.  A  faradaic  appa- 
ratus is  generally  combined  with  it,  so  that 
both  are  at  ready  command.  Batteries  com- 
posed of  these  cells  are  manufactured  by  al- 
most every  firm  dealing  in  medical  electrical 
supplies. 

For  an  independent  portable  faradaic  bat- 
tery, the  one  with  a  single  Leclanehe  cell, 
manufactured  by  John  A.  Vetter,  of  New  York, 
has  seemed  to  me  to  be  most  satisfactory  for 
neurological  purposes,  electro-diagnosis,  etc. 

I  have  recently  had  made  for  me  (see  JV.  Y. 
Med.  Jour.,  Aug.  30,  1893)  by  H.  E.  Stammers, 
of  No.  1464  Broadway,  New  York,  probably 
the  smallest  faradaic  battery  in  existence.  It 
is  powerful  and  can  easily  be  carried  in  a 
hand  bag  or  in  the  pocket. 


Some  of  the 

Peinoipal  Cells  emploted. 

NAME  OF 
CELL. 

element 

Negative 
element. 

Exciting 
agent. 

DepolarlzlDg 
agent. 

Volt- 
age. 

DanieU,... 

Chloride  of 

silver. 
Bunsen 

Leclanchfi. 

Grove 

Zinc. 
Zinc. 
Zinc. 
Zinc. 
Zinc. 

Copper. 

Silver. 

Graphite. 

Graphite. 

Plati- 
num. 

Sulphate 
of  zinc. 
Chloride 
of  zinc. 
Acid 
sulph.  dil. 
Ammon. 

Acid 
sulph.  dil. 

Sulphate 
of  copper. 
Chloride 
of  silver. 

Nitric 

acid. 
Mangan. 

diox. 

Acid 

nitric. 

1-079 

1-02 

1-80 

1-60 

1-96 

The  Rheostat  and  Galvanometer. — Besides 
the  usual  complement  of  dial,  current  reverser, 
rheophores,  electrodes,  etc.,  the  galvanic  bat- 
tery should  be  provided  with  a  rheostat  of 
some  kind  for  accurate  graduation  of  the  cur- 
rent strength,  and  a  galvanometer,  or  milliam- 
peremeter,  for  the  measurement  of  current 
strength.  Where  it  is  desirable  to  measure  the 
amount  of  resistance  of  the  body,  a  wire-coil 
rheostat,  each  coil  being  marked  with  its  defi- 
nite number  of  ohms,  is  most  useful,  but,  as 
this  is  no  desideratum  to  the  general  practi- 
tioner, a  water  rheostat  or  a  graphite  or  carbon 
rheostat  will  best  serve  his  purposes.  In  the 
first  the  current  is  made  to  pass  through  a 
column  of  water  in  a  glass  cylinder.  The 
nearer  the  metallic  ends  of  the  cylinder  are 
made  to  approach  each  other,  the  less  becomes 
the  resistance.  There  is  a  sliding  piston  rod, 
connected  with  one  pole,  to  attain  this  object. 
By  the  use  of  rheostats  very  fine  graduation  of 
the  current  strength  is  possible,  and  interrup- 
tions of  the  current  and  sudden  increase  or 
decrease  of  its  strength  are  avoided.  This  is 
very  essential  in  most  gynsecological  applica- 
tions and  in  treatment  of  the  eyes,  head,  etc., 
with  the  galvanic  current. 

A  galvanometer,  an  instrument  devised  to 
measure  current  strength,  is  an  important 
requisite  in  a  physician's  electrical  armamen- 
tarium. Most  galvanometers  are  constructed 
upon  the  principle  that  a  magnetic  needle  is 
deflected  by  a  current  of  electricity  flowing  in 
its  neighbourhood,  and  in  direct  proportion  to 
the  strength  of  the  current.  This  can  be  seen 
by  winding  a  wire  around  an  ordinary  com- 
pass and  passing  a  current  through  the  wire. 
But  in  the  galvanometer  an  ordinary  magnetic 
needle  would  not  be  perfectly  accurate,  owing 
to  its  tendency  to  turn  toward  the  north. 
Hence  an  astatic  needle  is  used  in  the  medi- 
cal galvanometer,  and  it  moves  upon  a  dial 
marked  with  the  units  of  measurement  of  cur- 
rent strength.  One  ampere  is  a  stronger  cur- 
rent than  is  ever  used  by  physicians,  and  hence 
our  galvanometers  are  graduated  to  measure 
milliamperes  (or  thousandths  of  an  ampere). 
In  neurological  cases  it  is  rare  to  employ  a  cur- 
rent strength  of  more  than  35  milliamperes, 
but  in  gyuEecological  practice  currents  of  from 
35  to  500  milliamperes  are  required.  The  best 
instrument  is  the  absolute  gdvanometer  man- 
ufactured by  Hirschman,  of  Berlin ;  but  there 
are  very  good  ones  made  in  this  country  by 
John  A.  Barrett,  of  Baltimore,  by  Waite  & 
Bartlett,  of  New  York,  and  by  others. 
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Rheophores  and  Electrodes. — The  conduct- 
ing cords,  or  rheophores,  should  be  flexible  and 
not  easily  broken.  Good  rheophores  may  now 
be  obtained  from  any  of  the  firms  mentioned. 
The  poles,  or  electrodes,  to  be  attached  to  the 
cords  for  electrical  applications  will  be  men- 
tioned under  therapeutical  headings. 

The  Resistance  of  the  Hvmam  Body. — The 
chief  resistance  is  in  the  skin,  for  the  other 
structures  (bones,  viscera,  muscles,  etc.)  are  so 
saturated  with  the  blood  (a  saline  fluid)  that 
they  offer  a  comparatively  small  resistance  to 
the  current  (averaging  700  ohms).  The  degree 
of  resistance  in  the  skin  depenrls  upon  its 
thickness,  its  dryness,  the  number  of  sweat 
ducts,  the  strength  of  the  current,  and  the 
size  of  the  electrodes  placed  upon  it.  This 
resistance  is  therefore  not  a  fixed  quantity.  It 
varies  within  such  wide  extremes,  not  only  in 
different  persons  and  in  different  parts  of  the 
same  individual,  but  in  the  same  places  at  dif- 
ferent hours,  and  it  depends  so  much  upon  the 
strength  and  continuance  of  the  current  and 
upon  the  area  of  the  electrodes  that  no  abso- 
lute number  of  ohms  can  be  given  as  the 
amount  of  resistance  in  an  animal  body. 

The  longer  the  current  passes,  the  more  does 
resistance  diminish.  The  stronger  the  current 
used,  the  more  rapid  is  the  fall  of  resistance. 
This  is  because  of  the  dilatation  of  the  capil- 
laries under  the  poles  and  the  consequent  satu- 
ration of  the  skin  with  a  saline  fluid.  A  hot, 
perspiring  skin  offers,  of  course,  less  resistance 
than  a  cold  and  dry  one. 

Edison,  measuring  the  resistance  of  several 
hundred  persons  with  the  hands  immersed  in 
a  weak  solution  of  caustic  potash,  found  the 
average  resistance  to  be  1,000  ohms.  Jolly, 
using  small  currents  and  small  electrodes, 
noted  at  times  a  resistance  of  50,000  ohms. 
But  the  average  resistance  of  the  human  body 
under  ordinary  conditions  may  fairly  be  stated 
to  lie  between  2,000  and  4,000  ohms. 

In  order  to  measure  the  resistance  of  the 
human  body,  it  is  only  necessary  to  first  note 
the  number  of  milliamperes  of  current  strength 
obtained  when  the  current  is  passing  through 
the  body.  Then  a  wire-coil  rheostat  is  substi- 
tuted for  the  body,  and  coil  after  coil  is  intro- 
duced into  the  circuit  until  the  number  of 
milliamperes  corresponds  with  that  previously 
obtained  when  the  body  was  in  the  circuit. 
Then  one  reads  off  the  number  of  ohms  marked 
upon  the  coils,  which  of  course  must  be  the 
resistance  of  the  human  body  as  well  as  that 
of  the  rheostat,  since  the  current  strength  pro- 
duced by  each,  as  read  upon  the  galvanometer, 
was  the  same. 

The  only  practical  value  of  measuring 
human  resistance  at  present  is  in  the  ex- 
amination of  patients  .afflicted  with  exoph- 
thalmic goitre.  In  this  disease,  probably  owing 
to  the  nyperidrosis  and  superficial  capillary 
dilatation,  the  resistance,  instead  of  being 
from  3,000  to  4,000  ohms,  is  usually  much  re- 
duced, say  to  between  1,000  and  2,000  ohms. 
This  diminished  resistance,  when  present,  con- 
stitutes one  of  the  positive  symptoms  of  the 
disease,  but  its  absence  does  not  exclude  the 
disorder. 


It  should  also  be  mentioned  that  Vigouroux 
has  recently  pointed  out  the  occurrence  of  an 
increasing  resistance  above  the  normal  average 
in  certain  cases  of  hysteria.  Thus,  in  hyster- 
ical hemianaesthesia  the  resistance  of  the  anaes- 
thetic side  is  said  to  be  greater  than  that  of 
the  opposite  side.  This  needs  further  corrobo- 
ration. 

Diffusion  of  the  Current. — In  passing  through 
the  body  the  current  does  not  pass  in  a  straight 
line  from  one  electrode  to  the  other,  but  is 
diffused  throughout  all  the  tissues  intervening 
between  the  poles.  This  is  the  reason  that  the 
galvanic  taste  and  flash  of  light  are  often  per- 
ceived when  the  poles  are  not  upon  the  head 
but  upon  the  upper  part  of  the  trunk. 

The  Production  of  Seat  and  Light. — The 
fact  that  electricity  may  be  transformed  by 
the  use  of  proper  apparatus  into  heat  and 
light  has  been  taken  advantage  of  for  medi- 
cal purposes  in  the  construction  of  the  gal- 
vano-cautery  and  a  variety  of  endoscopes.  In 
the  former  a  wire  loop  is  heated  to  a  white 
heat,  and  by  this  means  tumours,  such  as  poly- 
pus, in  the  various  cavities  of  the  body  and 
the  like,  may  be  bloodlessly  removed  ;  or  plati- 
num points  are  heated  to  redness  for  ordinary 
cauterizations.  By  means  of  the  numerous 
endoscopes  now  in  the  hands  of  the  profes- 
sion, the  interiors  of  the  rectum,  bladder, 
stomach,  and  other  cavities  may  be  readily 
explored  with  the  eye.  The  ordinary  medical 
currents  applied  to  the  body  are  too  weak  to 
produce  any  thermal  effects,  as  has  been  dem- 
onstrated by  careful  tests. 

Electrolytic  Effects.  —  Electricity  produces 
chemical  changes  in  gases,  liquids,  or  solids 
lying  in  its  path.  Thus,  the  oxygen  of  the  air 
is  ozonized  by  lightning.  Water  is  decom- 
posed into  hydrogen  and  oxygen.  Salts  are 
divided  into  their  bases  and  other  constituents. 
Oxygen  and  oxides  collect  at  the  anode ;  hy- 
drogen, alkalies,  and  bases  at  the  cathode. 
When  galvanic  currents  are  passed  for  a  long 
time  through  the  body  in  considerable  strength 
a  caustic  action  is  exercised  under  both  elec- 
trodes, while  the  tissues  beneath  the  anode 
present  an  acid,  and  those  beneath  the  cathode 
an  alkaline  reaction.    This  is  electrolysis. 

This  power  of  electricity  is  employed  for  the 
dissipation  of  tumours  and  the  destruction  of 
aneurysms  in  various  parts  of  the  body,  needles 
being  introduced  into  them,  either  to  decom- 
pose the  tissues  (softening  effect  with  the 
cathode)  or,  as  in  vascular  growths  and 
aneurysms,  to  coagulate  the  blood  (coagu- 
lating effect  with  the  anode). 

In  the  removal  of  superfluous  hairs  a  fine 
needle  (cathode)  is  inserted  alongside  of  the 
hair  down  into  its  root,  and  a  current  from 
flve  or  six  cells  turned  on  for  a  few  seconds, 
until  a  bubble  is  seen  to  rise  by  the  side  of  the 
needle  and  the  hair  comes  away  on  slight  trac- 
tion with  a  forceps. 

Cataphoretic  Effects. — One  of  the  most  im- 
portant properties  of  the  constant  current  is 
its  power  to  drive  substances  before  it,  so  to 
speak,  as  it  flows  from  the  positive  to  the  neg- 
ative pole.  By  careful  experiment  it  has  been 
determined  that  drugs  may  be  introduced  into 
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the  system  by  this  means.  Solutions  of  co- 
caine, aconitine,  morphine,  iodine,  iodide  of 
potassium,  strychnine,  corrosive  sublimate, 
menthol,  ouabain,  helleborin,  etc.,  are  placed 
upon  a  sponge-covered  anode  and  applied  to 
the  skin  with  an  endurable  current.  In  a  few 
minutes  they  are  diffused  through  the  skin 
into  the  tissues,  producing  in  the  case  of  the 
narcotics  characteristic  local  ansesthesias,  and 
in  the  case  of  the  other  drugs  the  usual  effects. 
If  used  for  a  short  time  the  effects  are  purely 
local,  if  continued  they  may  become  constitu- 
tional. I  never  make  use  of  electricity  now  in 
the  treatment  of  neuralgias  of  superficial 
nerves  without  saturating  the  anode  with  a  10- 
to  20-per-cent.  solution  of  cocaine  before  plac- 
ing it  upon  the  painful  point.  Exact  dosage 
is  certain  by  using  the  metallic  cataphoric 
electrode  made  for  me  by  Messrs.  Waite  & 
Bartlett  in  1889.  Upon  this  a  disc  of  paper  is 
placed  and  the  solution  applied  drop  by  drop 
as  required.  For  the  uses  of  oataphoresis  in 
neuralgias,  in  superficial  pains,  for  small  cuta- 
neous operations,  in  tumours,  in  rheumatism,  in 
gout,  in  skin  diseases,  for  mineral  baths,  and 
for  diagnostic  purposes  the  reader  is  referred 
to  the  following  articles  by  the  author :  Elec- 
tric Oataphoresis  as  a  Therapeutic  Measure, 
N.  Y.  Med.  Jour.,  April  27, 1889 ;  A  System  of 
Exact  Dosage  in  the  Cataphoretic  Use  of  Drugs, 
N.  Y.  Med.  Jour.,  Nov.  15,  1890 ;  A  Further 
Study  of  Anodal  Diffusion  as  a  Therapeutic 
Agent,  Med.  Record,  Jan.  31, 1891 ;  The  Intro- 
duction of  Drugs  into  the  Body  by  Electricity, 
Times  and  Register,  March  31,  1891 ;  and 
Bigelow's  International  System  of  Electro- 
therapeutics, article  Oataphoresis. 

Physiological  Effects. — Both  the  faradaic 
and  the  galvanic  currents,  when  suddenly 
made  to  pass  through  a  normal  nerve  or 
muscle,  will,  if  sufficiently  strong,  produce 
contraction  of  the  muscle.  For  instance,  if 
the  electrode  is  placed  over  the  median  nerve 
along  the  arm,  all  the  muscles  supplied  by 
that  nerve  will  be  simultaneously  contracted. 
By  ■  placing  the  electrode  over  each  of  these 
muscles  they  may  be  contracted  singly  upon 
suddenly  making  the  current.  We  thus  come 
to  speak  of  ■'  motor  points."  The  nerve-trunks 
may  be  stimulated  at  the  points  where  they 
approach  nearest  to  the  surface  of  the  body, 
and  contractions  be  produced  in  all  the  muscles 
supplied  by  them  ;  or  a  special  point  may  be 
sought  out  upon  each  muscle  stimulation  of 
which  contracts  the  individual  muscle  (this 
muscle  point  is  the  place  of  entrance  of  the 
minute  nerve-branch  destined  for  the  single 
muscle).  Practice  upon  one's  self  at  home  is 
one  of  the  best  methods  of  learning  and  re- 
membering their  positions.  As  this  is  the 
most  perfect  means  of  acquiring  a  knowledge 
of  the  anatomy  and  functions  of  the  muscular 
system,  it  is  surprising  that  teachers  do  not 
more  generally  make  use  of  it  in  the  medical 
colleges. 

Galvanic  Electrotonus. — The  alteration  of  ir- 
ritability in  a  nerve  caused  by  the  passage  of 
the  galvanic  current  is  termed  electrotonus. 
There  is  a  difference  between  the  effects  Of  the 
two  poles  when  the  constant  current  is  used. 


The  anode  diminishes  irritability,  inducing  a 
condition  known  as  electrotonus.  The  cathode 
increases  irritability,  causing  eatelectrotonus. 
It  is  because  of  this  peculiarity  that  the  anode 
is  always  placed  over  the  painful  spot  when 
the  continuous  current  is  employed  to  dimin- 
ish pain.  We  therefore  call  the  anode  anodyne. 
Vaso-motor  Effects. — The  electric  current  di- 
lates the  blood-vessels  and  lymphatics,  thus 
increasing  the  circulation  in  the  part.  Intense 
redness  of  the  skin  is  produced  under  both  poles, 
somewhat  more  under  the  cathode  than  beneath 
the  anode.  The  vascular  dilatation  lasts  a  half 
hour  or  more  after  the  removal  of  the  elec- 
trodes. Undoubtedly  this  physiological  effect 
has  much  to  do  with  the  acceleration  of  nutri- 
tive changes  in  the  tissues  treated. 

Refreshing  Effects. — All  the  currents — the 
galvanic,  faradaic,  and  static,  but  especially 
the  first-named — have  a  stimulating  effect  upon 
the  organism.  Muscles  and  nerves  which  have 
been  fatigued  by  over-exercise  are  quickly  re- 
freshed by  such  application. 

Differences  between  Faradaism  and  Gal- 
vanism.— Having  studied  some  of  the  effects 
of  the  two  currents,  we  are  now  able  to  con- 
trast them,  and  from  this  comparison  draw 
certain  rational  principles  regarding  the  medi- 
cal and  surgical  applications  of  electricity. 

Faradaism  Galvanism 

Stimulates    sensory    and    Stimulates  nerves  andcon- 
motor  nerves  and  con-       tracts  muscles, 
tracts  muscles. 
Dilates  the   blood-vessels    Drives  drugs  through  the 

slightly.  skin  (catapboresis). 

Refreshes  slightly.  Produces  light  for  the  illu- 

mination of  cavities. 
No    distinction    between    Produces  heat  for  the  gal- 
the  poles.  vano-cautery. 

Causes   chemical  decom- 
position (electrolysis). 
Dilates     the     capillaries 

strongly. 
Refreshes  nerve  and  mus- 
cle after  fatigue. 
The  anode  soothes  irrita- 
tion, relieves  pain,  and 
is  htemostatic  (acids  col- 
lect there). 
The  cathode  is  stimulating 
and  liquefying  (alkaline 
ions). 
Both  poles  are  caustic,  al- 
though the  cathode  is 
more  so. 
Nutrition  is  improved  by 
the  current,  by  the  con- 
tracting of  muscles,  by 
stimulation   of   trophic 
tracts  and  centres,  by 
dilatation  of  blood-ves- 
sels, and  by  electrolysis 
and  oataphoresis. 

Electro-diagnosis. — The  value  of  electricity, 
especially  to  the  neurologist,  as  an  agent  in 
diagnosis  is,  I  believe,  little  known  or  under- 
stood outside  the  ranks  of  specialists.  It  would 
seem,  therefore,  that  a  clear  and  explicit  state- 
ment of  the  points  and  facts  of  electro-diagno- 
sis would  prove  valuable  to  the  general  medical 
practitioner.  We  use  electricity  to  obtain  a 
positive  symptom  in  tetany,  exophthalmic 
goitre,  and  hysteria;  to  test  all  of  the  five 
senses— taste,  smell,  sight,  hearing,  and  feel- 
ing ;  to  test  the  cilio-spinal  reaction  ;  to  deter- 
mine the  situation  of  a  lesion  in  a  facial 
neuralgia;  to  localize  centres  for  brain  and 
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spine  surgery;  and  finally,  and  most  com- 
monly, to  distinguish  paralyses  due  to  lesions 
in  the  spino-musoular  segment  of  the  motor 
tract. 

Tetany. — A  positive  symptom  of  tetany  is 
the  increased  reaction  of  the  muscles  to  the 
galvanic  current.  Their  electrical  irritability 
is  so  astonishingly  great  that  a  current  from 
two  cells,  or  sometimes  even  from  one  cell,  is 
suflfieient  to  cause  contractions  in  the  muscles. 
This  is  one  of  the  cardinal  symptoms  of  tetany. 

Exophthalmic  OoUre. — In  this  disease  the 
resistance  to  the  galvanic  current  is  greatly 
diminished,  probably  owing  to  the  hyperidrosis 
and  superficial  capillary  dilatation  generally 
manifested.  One  sponge  electrode  being  placed 
on  the  chest  and  the  other  on  the  back,  the 
current  is  allowed  to  pass  until  the  galvanom- 
eter registers,  say,  five  or  ten  milliamperes. 
Then  a  wire-coil  rheostat  is  substituted  for  the 
human  body,  and  coil  after  coil  is  introduced 
into  the  circuit  until  the  number  of  milliam- 
peres corresponds  with  that  previously  ob- 
tained. Then  one  reads  off  the  number  of 
ohms  marked  upon  the  rheostat,  which  gives 
us,  naturally,  the  ohms  resistance  of  the  human 
body.  The  normal  average  resistance  of  the 
human  body  may  be  given  as  from  3,000  to 
4,000  ohms.  In  exophthalmic  goitre  it  is  re- 
duced, in  a  majority  of  oases,  to  between  1,000 
and  2,000  ohms,  or  about  half.  This  reduction 
of  resistance  is  a  positive  symptom  when  pres- 
ent ;  but  it  has  no  negative  value  if  not  present. 

Hysteria. — Vigouroux  has  recently  pointed 
out  that  the  resistance  in  hysteria  is  increased 
above  the  average  normal  resistance.  In  hys- 
terical hemiansesthesia  the  resistance  on  the 
anaesthetic  side  is  greater  than  on  the  opposite 
side. 

Testing  the  Taste. — This  sense  may  be  ex- 
amined for  the  galvanic  taste  by  applying  the 
small  wire  ends  of  the  rheophores  closely  ap- 
proximated to  different  parts  of  the  tongue. 
A  current  from  one  or  two  cells  suffices.  A 
sharp  metallic  taste,  known  as  the  "  galvanic 
taste,"  is  produced.  A  Steiner  electrode,  such 
as  is  used  to  stimulate  the  cortex  of  the  brain, 
may  also  be  used  for  this  purpose.  The  "  gal- 
vanic taste"  is  absent  on  the  front  of  the 
tongue  in  injury  to  the  chorda  tympani,  and 
on  the  back  of  the  tongue  in  lesions  of  the 
glosso-pharyngeal  nerve. 

Testing  the  Smell. — The  sense  of  smell  may 
be  tested  by  wrapping  the  end  of  one  rheophore 
well  in  absorbent  cotton  saturated  with  water 
and  inserting  it  into  the  nostril  to  be  examined. 
The  other  pole  may  be  in  the  hand.  Prom  one 
to  five  cells  are  used.  A  peculiar  phosphoric 
odour  is  perceived  if  the  olfactory  nerve  is 
intact. 

Testing  the  Sight. — Whenever  electrodes  are 
applied  to  the  head,  especially  in  the  neigh- 
bourhood of  the  eyes,  flashes  of  light  are  per- 
ceived when  the  current  is  made  or  broken. 
These  are  not  observed  in  total  blindness.  A 
mild  galvanic  current  is  employed.  It  is  a 
delicate  test  of  the  condition  of  the  retina, 
sometimes  showing  faint  reactions  when  light 
has  no  apparent  stimulus. 

Testing  the  Hearing.— li  one  sponge  elec- 


trode is  placed  over  the  ear  and  one  on  the  nape 
of  the  neck,  a  sound  will  be  heard,  usually  of 
a  ringing  character,  a  clang,  when  the  current 
is  made.  The  loudest  sound  is  made  on  clo- 
sure of  the  cathode.  There  is  also  a  weak 
sound  with  the  opening  of  the  anode.  There 
is  a  galvanic  hyperaesthesia  in  many  cases  of 
central  disease.  This  is  especially  true  in  in- 
sanity with  auditory  hallucinations.  In  cer- 
tain cases  there  is  a  change  of  the  formula — a 
sound  heard  with  the  cathodal  opening  and 
anodal  closure,  or  even  a  reversal  of  the 
formula. 

Cutaneous  Anmsthesia. — With  the  wire  brush 
and  a  mild  faradaic  current  we  may  demarcate 
areas  of  ansesthesia  of  the  tactile  and  pain 
senses. 

Cilio-spinal  Pupillary  Reaction. — By  stim- 
ulating the  skin  of  the  neck  with  the  faradaic 
brush,  under  normal  conditions,  we  dilate  the 
pupil  on  the  same  side  by  the  reflex  through 
the  cilio-spinal  centre  (in  the  fourth  cervical 
to  the  second  dorsal  segments  of  the  spinal 
cord).  In  destruction  of  this  centre,  for  in- 
stance, in  Klumpke's  paralysis,  or  in  lesion  of 
any  part  of  the  reflex  path,  this  reaction  is 
lost. 

To  determine  whether  Severe  Neuralgia  in 
Superficial  Nerves  is  Peripheral  or  Central. — 
A  10-  to  20-per-oent.  solution  of  cocaine,  on  a 
cataphoric  anode,  applied  with  a  continuous 
current  to  a  painful  nerve,  such  as  a  branch 
of  the  trigeminal,  will  in  a  few  minutes  anaes- 
thetize the  nerve  and  relieve  the  pain  if  the 
lesion  is  beneath  or  peripheral  to  the  electrode. 
Thus,  an  intense  infra-orbital  neuralgia,  if  not 
relieved  by  cocaine  cataphoresis,  is  probably  of 
central  origin,  or,  perhaps,  hysterical  in  nature, 
and  neurectomy  is  contra-indicated. 

Localizing  Cortical  Centres  in  Brain  Sur- 
gery.— We  have  here  a  very  important  use  for 
the  faradaic  current,  with  a  Steiner  electrode  ; 
for,  in  locating  the  parts  we  want  to  excise,  it 
is  essential  that  we  orient  ourselves  as  to  the 
parts  we  have  trephined  over.  Fortunately, 
we  are  able  in  this  way  to  recognise  our  sur- 
soundings  before  opening  the  dura  mater,  for 
I  have  stimulated  the  cortical  centres  through 
the  dura  in  experiments  upon  monkeys  at  the 
laboratory  of  the  College  of  Physicians  and 
Surgeons,  and  also  upon  man  in  brain  opera- 
tions undertaken  at  Charity  Hospital.  It  would 
be  of  still  greater  advantage  were  we  able  to 
stimulate  centres  through  the  skull,  underneath 
the  scalp.  I  have  experimented  upon  some 
animals  at  the  Edison  Laboratory,  in  conjunc- 
tion with  Mr.  Kennelly,  with  a  variety  of  cur- 
rents, to  determine  this  point.  We  were  unable 
to  excite  cortical  centres  through  the  skull 
bones  after  removal  of  the  scalp,  but  this  is  not 
owing  to  the  bone  being  a  bad  conductor,  as  it 
is  generally  supposed  to  be,  but  because,  as  we 
were  able  definitely  to  decide,  the  skull  bones 
are  such  good  conductors  that  currents  are 
short-circuited  and  do  not  reach  the  brain 
substance. 

Localizing  Spinal  Centres  in  Spinal  Sur- 
gery.— The  Steiner  electrode,  with  mild  fara- 
daic currents,  may  be  employed  with  advantage 
here  also,  in  stimulating  and  thus  localizing 
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and  recognising  spinal  nerve-roots  and  seg- 
ments during  operations  upon  tlie  vertebral 
canal. 

Distinguishing  Peripheral  Paralyses.— 
Probably,  however,  the  most  useful  applica- 
tion of  electricity,  from  a  diagnostic  point  of 
view,  is  to  distinguish  paralyses  due  to  a  lesion 
of  the  spino-muscular  portion  of  the  motor  tract 
from  paralyses  due  to  lesions  in  the  central  nerv- 
ous system  affecting  the  cortico-spinal  portion 
of  the  motor  tract.  For  this  purpose  both  the 
galvanic  and  faradaic  currents  are  generally 
employed,  but  practically  it  is  usually  sufficient 
to  use  the  faradaic  current  alone. 

Normal  Reactions  in  Nerves  and  Muscles. — 
When  any  current  is  suddenly  applied  to  the 
motor  point  of  a  nerve  or  muscle,  contraction 
takes  place  in  the  muscle.  This  is  true  under 
normal  conditions,  and  it  is  also  true  in  any 
paralysis  due  to  lesion  in  any  part  of  the  spi- 
nal cord  or  brain  affecting  cortico-spinal  motor 
fibres. 

To  obtain  these  reactions,  a  flat  sponge  elec- 
trode is  placed  upon  any  indifferent  part  of  the 
body,  say  the  back  or  chest,  or  in  the  hand. 
Another  electrode,  with  an  interrupting  handle, 
is  then  applied  to  a  motor  point.  In  using  the 
faradaic  current  we  need  make  no  distinction 
between  the  poles,  whether  they  are  negative 
or  positive ;  the  results  are  precisely  the  same. 
The  fact  is  that  with  the  primary  current  the 
cathodal  contractions  are  a  trifle  more  power- 
ful than  the  anodal,  while  with  the  secondary 
there  is  absolutely  no  difference,  because  the 
secondary  current  is  an  alternating  current, 
each  pole  being  first  positive,  then  negative, 
with  the  rapid  to-and-fro  movement  of  the 
electric  waves.  But  when  the  galvanic  cur- 
rent is  used  there  is  a  difference  in  the  ampli- 
tude of  contraction  produced  by  the  two  poles. 
Hence  it  is  important,  indeed  absolutely  neces- 
sary, in  employing  this  current,  always  to  dis- 
tinguish the  positive  pole  or  anode  from  the 
negative  pole  or  cathode.  In  normal  muscles 
the  cathode  produces  a  stronger  contraction 
than  the  anode.  Having  made  our  interrupt- 
ing handle  on  the  motor  point  the  cathode,  we 
increase  the  number  of  galvanic  cells  until  our 
closures  of  the  circuit  produce  a  slight  contrac- 
tion. This  is  called  the  cathodal-closure  con- 
traction (CCC).  Now,  if  the  current-reverser 
is  moved,  so  that  the  interrupting  handle  is 
made  the  anode,  it  will  be  found  that  the  cur- 
rent is  not  yet  strong  enough  to  produce  an 
anodal-closure  contraction  (AnCC),  but  the 
muscle  may  contract  just  as  the  circuit  is 
opened,  making  an  anodal-opening  contrac- 
tion (AnOC).  A  stronger  current  gives  us  the 
anodal-closure  contraction,  and  with  a  very 
strong  current  we  may  obtain  with  the  cathode 
also  an  opening  contraction  (COC).  Thus,  be- 
ginning with  a  weak  current  and  gradually 
increasing  it,  we  note  first  a  CCC,  then  in 
addition  AnOC,  later  AnCC  also,  and  finally, 
with  very  strong  currents,  we  have  contrac- 
tions with  either  pole,  both  ujjon  opening  and 
upon  closing  the  circuit.  It  is  not  necessary, 
for  our  purposes,  to  pay  attention  to  the  open- 
ing contractions.  The  "  normal  formula ''  for 
us,  practically,  is  that    the  cathodal-closure 


contraction  is  stronger  than  the  anodal-clo- 
sure contraction  (CCC  >  AnCC). 

Reaction  of  Degeneration. — Whenever  there 
is  degeneration  of  a  nerve  and  the  muscles 
supplied  by  it,  their  reactions  to  electricity  are 
changed.  If  the  degeneration  is  very  slight, 
there  is  still  reaction,  but  usually  less  than 
will  be  found  in  the  normal  nerves  and  mus- 
cles of  the  patient  examined,  so  that  we  speak 
of  a  diminished  electrical  reaction.  This  is 
called  a  quantitative  or  modal  change,  and 
is  not  of  the  greatest  value  for  diagnosis. 
But  where  degeneration  is  marked  and  typical 
there  is  no  reaction  at  all  with  either  the  fara- 
daic or  the  galvanic  current  when  the  inter- 
rupting handle  is  placed  over  the  motor  nerve. 
Now,  when  the  electrode  is  applied  to  the 
motor  point  of  each  suspected  muscle,  it  is 
found  not  to  contract  at  all  to  faradaism,  no 
matter  how  strong  the  current  employed.  For 
diagnosis  this  would  be  sufficient.  Finding 
that  the  muscle  does  not  respond  to  faradaism, 
we  know  that  the  reaction  of  degeneration  is 
present.  Still,  if  we  desire  to  try  also  the  ef- 
fects of  the  galvanic  current,  we  find  that  the 
muscle  does  contract  with  the  galvanic  current 
in  spite  of  not  doing  so  with  the  faradaic,  only 
there  is  a  reversal  of  the  normal  formula,  for 
now  the  anodal-closure  contraction  is  equal  to 
or  markedly  stronger  than  the  cathodal-closure 
contraction  (AnCC  >  CCC). 

In  a  nutshell,  then,  we  may  describe  the 
complete  reaction  of  degeneration  as  follows : 

Normal  Musclb.  Degenerated  Muscle. 

Contracts  with  faradaism.    Does   not   contract  with 

faradaism. 
Contracts  with  ealvanism    Contracts  with  galvanism 
(CCC  >  AnCC).  (AnCC  >  CCC). 

But,  now,  what  do  we  mean  by,  and  where 
do  we  find,  degeneration  ?  In  order  to  clearly 
understand  this  we  must  describe,  briefly,  the 
motor  tract.  This  tract  extends  from  the 
motor  area  of  the  cortex  to  the  muscles,  but  it 
has  two  segments.  The  one,  called  the  cerebro- 
spinal segment,  consists  of  the  motor  cells  in 
the  cortex  and  the  long  fibres  going  down 
from  it  through  the  brain  and  spinal  cord  into 
the  cells  of  the  anterior  horns  of  the  cord. 
The  other  segment,  the  spino-muscular,  con- 
sists of  the  large  nutritive  ganglion  cells  in 
the  anterior  horns  of  the  cord  and  the  fibres 
passing  out  therefrom  to  end  in  the  muscles. 
This  spino-muscular  segment  governs  the  nu- 
trition of  the  muscles,  while  the  upper  portion, 
or  cortico-spinal,  conveys  chiefly  voluntary 
motor  impulses.  So,  if  there  is  a  lesion  in 
the  latter,  the  electrical  reactions  are  un- 
changed. It  is  only  in  lesions  of  the  sfiino- 
muscular  segment  that  we  have  nutritive 
changes,  or  degeneration,  in  the  nerves  and 
muscles,  and  resulting  therefrom  the  electri- 
cal reaction  of  degeneration.  The  value  of 
electricity  in  the  diagnosis  of  certain  paralyses, 
therefore,  lies  in  its  ability  to  distinguish  for 
us  these  two  kinds,  to  tell  us  whether  the  lesion 
is  in  the  cortico-spinal  or  the  spino-muscular 
segment  of  the  motor  tract. 

Suppose  we  are  called  to  a  case  of  paralysis. 
All  that  it  is  actually  necessary  to  do  is  to  take 
with  us  one  of  the  small  portable  faradaic  bat- 
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teries  already  described,  and,  having  tested 
the  reaction  of  the  muscles  in  the  paralyzed 
members,  consult  the  following  table : 


Faradaio  Reaction 
Present. 
Hemiplegia,  or 
Monoplegia  from  any  ce- 
rebral cause,  or 
Lateral  sclerosis. 


No  Fabadaic  Reaction. 

Poliomyelitis. 
Amyotrophic  lateral  scle- 
rosis. 
Progressive  muscular  at- 
rophy. 
Multiple  neuritis. 
Lead  palsy. 
Arsenical  neuritis. 
Alcoholic  neuritis. 
Traumatism  to  nerves. 
(The  lesion  is  in  the  corti-    (The  lesion  is  in  the  spino- 
co-spinal  segment  of  the       muscular    segment    of 
motor  tract.)  the  motor  tract.) 

Exceptions. — Reactions  to  faradaism  are 
present  in  joint  atrophies  and  in  milder 
forms  and  earlier  stages  of  some  other  pe- 
ripheral palsies  (such  as  facial  and  musoulo- 
spiral  at  times).  They  are  also  present  in 
pseudo-hypertrophic  paralysis  so  long  as  there 
are  sufficient  fibres  left  in  the  muscle  to  eon- 
tract.  In  making  these  tests,  always  compare 
the  symmetrical  halves  of  the  body,  and  take 
good  note  of  the  exceptions  mentioned  in  the 
table. 

Methods  of  emplotins  Electbicitt. 

Neurology. — For  stimulation  of  nerves  and 
contractions  of  muscles  interruptions  are  made 
with  the  interrupting  handle.  When  this  is 
too  stimulating  and  it  is  desired  to  diffuse  the 
current  through  a  part,  an  ordinary  sponge 
electrode,  without  an  interrupter,  may  be  used 
just  like  a  sponge,  rubbing  it  up  and  down  the 
surface.     This  is  called  the  labile  method. 

In  most  applications  about  the  head,  eyes, 
neck,  spine,  heart,  or  other  delicate  organ,  and 
in  applications  for  the  relief  of  pain,  interrup- 
tions of  the  current  are  not  desirable.  The 
stabile  metliod  is  then  used — i.  e.,  the  cathode 
being  on  some  indifferent  part,  the  anode  is 
fixed  over  the  seat  of  pain  or  over  the  spot  re- 
quiring a  sedative.  Then  the  current  is  grad- 
ually turned  on  and,  without  interruption  of 
any  kind,  raised  to  the  strength  required,  and 
as  gradually  reduced  after  a  few  minutes. 

where  it  is  desired  to  stimulate  nutrition  in 
a  part,  the  galvanic  current,  of  course,  is  used, 
and  it  is  important  and  desirable  to  employ 
much  larger  electrodes  than  we  are  accustomed 
to  use  for  this  purpose.  Thus,  if  it  is  wished 
to  improve  the  nutrition  in  a  leg  affected  by 
poliomyelitis,  electrodes  a  foot  or  so  in  diam- 
eter should  be  applied  to  the  atrophied  parts, 
and  not  the  small-sized  instruments  we  are  so 
prone  to  employ.  Better  even  than  the  elec- 
trodes of  larger  area  would  be  the  immersion 
of  the  affected  extremity  in  a  water-bath,  the 
water  being  made  the  anode  or  cathode  as 
might  seem  most  indicated.  If  this  is  adopted 
more  generally  we  shall  be  in  the  future  better 
rewarded  for  our  efforts  in  such  cases,  and 
proof  of  the  nutritive  efficacy  of  the  current 
will  be  abundantly  presented.  The  roller  elec- 
trode is  very  useful  for  this  purpose. 

In  many  works  on  electricity  much  is  said 
about  directional  methods,  the  employment  of 
ascending  and  descending  currents  upon  the 


spine  for  instance.  The  terms  ascending  and 
descending  are  quite  useless.  If  the  physician 
remembers  merely  the  polar  differences  of  the 
galvanic  current  his  common  sense  will  teach 
him  where  the  electrodes  are  to  be  placed. 

Oeneral  Faradization  and  Galvanization. — 
Either  of  these  may  be  accomplished  by  plac- 
ing the  electrodes  in  a  wooden  bath-tub 
divided  into  two  compartments  by  a  rub- 
ber diaphragm  containing  an  opening  for  the 
trunk  of  the  body,  or  by  having  the  patient  sit 
upon  or  place  his  feet  upon  a  large  sponge 
electrode  or  insert  his  feet  into  a  foot-bath  con- 
nected with  one  pole,  the  other  pole  being  used 
to  sponge  the  entire  body  and  limbs.  This 
method  appeals  chiefiy  to  the  mind  by  sugges- 
tion, and  is  therefore  useful  in  the  neuro- 
psychoses. It  has  also  probably  some  value 
because  of  its  refreshing  effects,  and  with  the 
galvanic  current  it  may  be  used  for  the  intro- 
duction of  certain  drugs,  such  as  iodide  of 
potassium  and  corrosive  sublimate.  As  a  rule, 
from  five  to  fifteen  minutes'  application  three 
times  a  week  or  daily  is  the  length  of  time  for 
employment  in  most  neurological  conditions. 

Special  Blbcteo-therapeutics  in 
Neurology. 

Motor  Disorders. — We  may  treat  paralysis 
and  spasm  by  electricity.  In  paralysis  the  dis- 
tinction between  the  two  classes  of  disorders 
by  the  situation  of  the  lesion  in  the  cerebro- 
spinal or  the  spino-muscular  segment  of  the 
motor  tract  is  to  bo  remembered.  Since  in  the 
former  the  nerves  and  muscles  react  to  fara- 
daism and  suffer  no  trophic  disturbance,  the 
indication  for  electricity  is  almost  entirely  to 
assist  in  the  prevention  of  spasmodic  contrac- 
tures. Hence  the  exercise  of  the  rigid  muscles 
by  faradaism  is  useful.  The  other  form  of 
paralysis,  which  we  may  call  peripheral,  re- 
quires faradaism  if  the  affection  is  so  mild 
that  the  muscles  still  react  to  this  current. 
Galvanism  is  also  useful  in  addition  because 
of  its  nutritive  effects  upon  the  partly  degen- 
erated nerve  and  muscle.  If,  however,  the  pe- 
ripheral paralysis  is  severe,  faradaism  is  of  no 
value,  since  the  muscles  can  not  be  exercised 
by  it,  and  it  has  little  or  no  effect  upon  nutri- 
tion. Here  galvanism  should  be  used,  not  only 
for  its  value  as  a  trophic  agent,  but  also  to  ex- 
ercise and  strengthen  the  muscles  by  produc- 
ing contractions. 

Clonic  spasm,  such  as  tic  convulsif  and  ble- 
pharospasm, may  occasionally  be  improved  by 
the  use  of  the  anode  (best  conjoined  with 
cocaine  by  cataphoresis)  over  the  affected 
muscles  and  nerves,  the  cathode  being  placed 
upon  any  remote  part  of  the  body,  like  the 
hand,  back,  or  breast. 

Tonic  spasm,  such  as  torticollis  and  writer's 
cramp,  may  also  be  relieved  to  some  degree  by 
anodal  galvanization.  In  any  form  of  spasm 
usually  only  the  most  recent  cases  are  suscep- 
tible of  mitigation  or  cure  by  electricity.  In 
hysterical  paralysis  or  spasm  strong  faradiza- 
tion and  static  electricity  are  of  great  value. 

Sensory  Disorders. — An  irritation  or  destruc- 
tive lesion  of  any  part  of  the  sensory  tract, 
from  the  cortex  to  the  peripheral  filaments, 
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produces  in  the  one  case  hypersDsthesia  (pain, 
neuralgia)  and  in  the  other  ansesthesia.  Pain 
and  neuralgia  require  anodal  galvanization, 
and  in  pains  or  neuralgias  of  superficial  nerves 
(trigeminal,  intercostal,  etc.)  the  use  of  solu- 
tions of  cocaine  of  from  10  to  30  per  cent,  with 
the  anode  is  indicated.  In  all  such  applica- 
tions for  the  relief  of  pain  the  electrode  should 
be  held  steadily  at  one  spot  (the  anode  on  the 
painful  part,  the  cathode  at  any  indifferent 
point)  and  the  current  gradually  diminished 
at  the  end  of  from  ten  to  twenty  minutes  with- 
out interruption  of  any  kind.  Trigeminal, 
eervico-OGcipital,  cermco-brachial,  intercostal, 
lumbar,  or  sciatic  neuralgia  and  rheumatic 
pains  (like  lumbago,  headache,  and  migraine) 
are  all  to  be  treated  upon  this  principle. 

AncBsthesia,  on  the  contrary,  is  best  allevi- 
ated by  faradization  and  with  the  faradaic 
brush.  The  anaesthetic  area  should  be  tapped 
with  the  brush  with  a  current  strong  enough 
to  be  painful  upon  one's  own  hand.  The  skin 
should  be  dry  and,  if  necessary,  made  more  so 
by  the  use  of  chalk  or  powdered  starch. 

In  organic  diseases  of  the  brain  and  spinal 
cord  and  in  insanity  electricity  is  of  doubtful 
service.  Any  value  it  may  possess  is  probably 
due  to  psychic  suggestion.  But  even  such 
powerful  suggestive  agency  is  not  to  be  de- 
spised. In  some  functional  central  diseases, 
such  as  neurasthenia,  railway  braiyi  and  rail- 
way spine  (traumatic  neuroses),  hypochondri- 
asis, etc.,  general  or  local  galvanization  and 
faradization  are  often  of  considerable  service. 

Condensed  List  of  Nervous  Disorders  and  the 
Modes  of  Application  of  Electricity  where  it 
IS  indicated  : 

Abdominal  neuralgia.  Stabile  galvanization  from  the 
back  to  the  abdomen. 

Abducens  paralysis.      See  Oculo-motor  palsies. 

Amyotropbic  lateral  Galvanism  to  the  spine  and 
sclerosis.  to  the  atrophied  muscles. 


Anaesthesias. 

Aphonia  (hysterical). 
Asphyxia. 

Ataxic  paraplegia. 
Basedow's  disease. 

Beirs  palsy. 
Blepharospasm. 


Brain,  organic  dis- 
ease of. 


The  faradaic  brush  with  the 
current  strong  enough  to  red- 
den the  skin. 

Faradaism  with  one  pole  on 
each  side  of  the  larynx. 

The  faradaic  brush  to  the 
epigastrium,  neck,  face,  and 
nostrils,  or  the  interrupted 
faradaic  current  to  the  phre- 
nic nerves. 

Galvanism  to  the  spine  ;  fara- 
daism to  exercise  rigid  mus- 
cles. 

Stabile  galvanization,  with  the 
anode  over  the  great  nerves  in 
the  side  of  the  neck  and  the 
cathode  between  the  shoulders. 

See  Neuritis. 

Anodal  galvanization  at  the 
outer  corner  of  the  eye  (10- 
per-cent.  cocaine  cataphoresis 
sometimes  useful). 

Electricity  useless  except  a 
mild  galvanic  current  only 
and  without  interruptions  as  a 
placebo. 


Bulbar  paralysis. 


Catalepsy. 


Cephalalgia. 


Faradaism  or  galvanism  as 
needed  to  contract  the  mus- 
cles of  the  tongue,  lip,  and 
pharynx. 

The  faradaic  brush  to  the  sur- 
face of  the  body ;  phrenic 
faradization. 

Stabile  galvanization  of  the 
head  ;  the  static  breeze. 


Cervico-brachial  neu-   Stabile   anodal    galvanization 
ralgia.  over  the   painful  nerves,  the 

cathode  on  the  back  or  in  the 
hand. 


Chorea. 


Coccygodynia. 

Contractures. 

Deltoid  paralysis  (cir- 
cumflex  nerve). 

Depression,  mental. 

Diphtheritic  paralysis. 

Dyspepsia,  nervous. 

Enteralgia. 
Enuresis  noctuma. 


Faradaism  useful  to  exercise 
the  muscles,  which  are  some- 
times paretic,  but  only  after 
the  choreic  movements  have 
ceased. 

Stabile  anodal  galvanization 
at  the  coccyx  with  the  cath- 
ode on  the  abdomen. 

Faradization  of  motor  points 
to  exercise  the  rigid  muscles, 
and  especially  their  opponents. 


Faradaism 
muscle. 


to    exercise    the 


Erb's  paralysis. 


General  faradization. 

Exercise  of  muscles  with  the 
faradaic  or  galvanic  current, 
as  required,  at  motor  points. 

General  faradization  and  fara- 
daic baths. 

See  Abdominal  neuralgia. 

Sometimes  relieved  by  vesical 
faradization  with  one  electrode 
on  the  symphysis  or  one 
(urethral)  introduced  into  the 
bladder,  the  other  applied  to 
the  sacrum  ;  moderate  current 
with  interruptions. 

Faradization  or  galvanization, 
according  to  the  reaction,  at 
motor  points,  to  exercise  the 
affected  muscles. 


Exophthalmic  goitre.  See  Basedow''s  disease. 
Facial  paralysis.  See  Neuritis. 

Facial  tic.  See  Spasm. 


Gastralgia. 


Anodal  galvanization  of  the 
epigastrium  with  the  cathode 
on  the  back. 


Genital  neuroses  and    General  faradization, 
psychoses. 


HallucinatiODS. 


Headache. 

Hemicrania. 

Hemiplegia. 


Hypochondriasis. 


Galvanism  and  faradaism  have 
been  known  in  a  few  cases  to 
Stop  hallucinations  of  sight 
and  hearing,  probably  by  sug- 
gestion ;  the  poles  to  be  ap- 
plied to  the  affected  organs. 

See  Cephalalgia. 

See  Migraine. 

Faradaism  to  exercise  the 
muscles  and  prevent  contrac- 
tures ;  the  faradaic  brush  in 
the  presence  of  hemianses- 
thesia. 

General  faradization. 


367 


ELECTRICITY 


Hysteria. 

Locomotor  ataxia. 

Lumbago, 

Mastodynia. 

Melancholic  stupor. 
Migraine. 


Multiple  spinal  scle- 
rosis. 

Musculo-spiral  paraly- 
sis. 


Faradaism  in  paralysis  and 
contractures ;  the  faradaic 
brush  in  anaesthesia  ;  general 
galvanization  sometimes  use- 
ful ;  the  static  current  for  sug- 
gestion. 

Galvanization  of  the  spine  em- 
ployed usually,  but  of  no 
actual  benefit.  Anaesthesia  to 
be  treated  with  the  faradaic 
brush  ;  lightning  pains  with 
the  galvanic  anode  (occasion- 
ally cocaine  cataphoresis). 

The  faradaic  brush  for  coun- 
ter-irritation ;  the  galvanic 
anode  to  the  painful  region. 

Anodal  galvanization  of  the 
painful  spot,  the  cathode  on 
indifferent  point. 

General  faradization. 

Galvanism  with  one  pole,  on 
each  mastoid  process,  stabile, 
from  five  to  ten  minutes. 

Galvanism  is  used,  but  is  of  no 
actual  service. 

Faradization  of  motor  points  if 
the  extensors  react ;  otnerwise 
galvanism  with  the  cathode  to 
contract  the  muscles  and  im- 
prove nutrition. 

Galvanism  of  the  spine  ;  fara- 
daism to  spastic  muscles  ;  the 
faradaic  brush  for  aneesthe- 
sias ;  the  galvanic  anode  for 
pain ;  the  cathode  or  anode 
for  atrophied  muscles. 

The  faradaic  brush  is  occasion- 
ally useful  over  the  painful 
region ;  but  the  sbabile  gal- 
vanic anode  is  the  best,  and, 
when  superficial  nerves  are 
affected,  cocaine  cataphoresis 
(a  10-  to  20-per-cent.  solution). 

General  faradization  or  gal- 
vanization ;  or  the  static  cur- 
rent for  suggestive  purposes. 

If  the  muscles  react  to  fara- 
daism, exercise  them  with  that 
current ;  if  not,  use  galvanism  ; 
labile  galvanization  to  improve 
nutrition. 

When  superficial,  cocaine  cata- 
phoresis. 

A  sponge  anode  over  the  eye- 
ball ;  mild  stabile  galvaniza- 
tion. 

Both  sponge  electrodes  to  the 
two  phrenic-nerve  points,  or 
one  over  the  nerve  and  one  at 
the  epigastrium,  faradaic  cur- 
rent, interruption  every  two  or 
three  seconds. 

See  Professional  neuroses. 

Stabile  galvanization  with  the 
anode  to  the  painful  point,  or 
the  faradaic  brush  to  counter- 
irritate. 

Labile  galvanization  to  im- 
prove the  nutrition  of  atro- 
phied muscles  and  to  exercise 
them. 

Professional  neuroses  Faradaism  to  exercise  the 
(writer's,  pianist's,  muscles ;  galvanism  to  im- 
composltor's,  etc.).    prove  the  nutrition. 


Myelitis. 


Neuralgia. 


Neurasthenia. 


Neuritis  (multiple,  al- 
coholic, arsenical, 
lead,  metadip-the- 
ritic,  rheumatic, 
etc.). 

Neuroma. 


Oculo-motor  palsies. 


Phrenic-nerve  stimu- 
lation. 


Pianist's  cramp. 
Pleurodynia. 

Poliomyelitis. 


Progressive  muscular  Galvanism  to  improve  the  nu- 
atrophy.  trition  and  exercise  the  atro- 

phied muscles. 

Pseudo-hypertrophic    Local  galvanization  and  fara- 
paralysis.  dization  of  muscles. 


Ptosis. 

Sacral  neuralgia. 

Sciatica. 


Singultus. 
Spasm. 


Spinal-cord  diseases. 


Spinal  irritation. 

Syncope. 

Syringomyelia. 


See  Oculo-motor  palsies. 

See  Neuralgia. 

A  large,  fiat  sponge  anode  over 
the  painful  points,  with  the 
cathode  as  far  away  as  possi- 
ble ;  stabile  galvanization ;  a 
steady,  strong  current,  without 
interruption,  for  fifteen  min- 
utes daily  in  recent  cases.  In 
old  cases  electricity  is  of  little 
value. 

Faradization  of  the  phrenic 
nerve.    See  also  Asphyxia. 

Electrical  treatment  of  the 
cause  (neuritis,  neurasthenia, 
hysteria,  peripheral  irrita- 
tions, etc.) ;  the  galvanic  anode 
to  the  nerve  involved  and  over 
painful  i)oints.  Cocaine  cata- 
phoresis is  useful  in  superficial 
nerve  spasms  (blepharospasm, 
facial  tic,  etc.). 

Spinal  galvanization  ;  a  steady 
current  as  strong  as  Can  be 
borne  (from  10  to  15  milliam- 
p^res)  without  interruption ; 
either  pole  at  the  nape  of  the 
neck  and  the  other  on  the  lum- 
bar region.  The  distinction 
between  ascending  and  de- 
scending currents  in  the  treat- 
ment of  chronic  diseases  of 
the  spinal  cord  is  altogether 
absurd.  The  only  value  of 
electrical  treatment  in  such 
cases  is  probably  psychic. 

The  faradaic  brush  along  the 
spine  ;  general  faradization. 
See  Asphyxia. 

The  faradaic  brush  to  anees- 
thetic  areas ;  galvanism  to 
exercise  and  improve  nutri- 
tion in  atrophied  muscles. 
See  also  Spinal-cord  diseases. 


See    Locomotor    ataxia    and 
Spinal-cord  diseases. 


Tabes. 

Telegrapher's  cramp.  See  Professional  neuroses, 


Third-nerve  paralysis. 
Tic  douloureux. 
Torticollis. 

Trigeminal  neuralgia, 


Vesical  paralysis. 

"Vomiting  (hysterical 
and  nervous). 


Wrist-drop. 

Writer's  cramp. 
Wryneck. 


See  Oculo-motor  paralysis. 

See  Neuralgia. 

Labile  anodal  galvanization  of 
the  affected  muscle. 

The  anode  over  the  painful 
point  (with  a  10-  to  20-per-cent. 
solution  of  cocaine) ;  the  cath- 
ode between  the  shoulders 
or  in  the  hand  ;  no  interrup- 
tion ;  15  minutes,  15  milliam- 
pdres.    See  also  Neuralgia. 

See  Enuresis  noctuma. 

Stabile  anodal  galvanization 
of  the  epigastrium,  with  the 
cathode  on  the  back. 

See  Neuritis  and  Musculo' 
spiral  paralysis. 

See  Professional  neuroses. 

See  Torticollis. 


ELECTRICITY 
ELIXIRS 


368 


Gyx^cology. — I  have  thought  it  advisable 
to  add  to  the  foregoing  certain  of  the  points 
of  application  of  electrotherapy  in  other 
branches  of  medicine.  Remembering  the 
characteristics  of  the  galvanic  current  and 
the  different  effects  of  the  two  poles,  we  find 
that  there  are  many  gynfecological  disorders 
in  which  electricity  is  of  great  value.  The 
electrodes  necessary  for  such  work  differ  from 
those  required  for  neurological  purposes,  and, 
whereas  the  neurologist  employs  a  current 
strength  of  from  3  to  15  milliamperes,  seldom 
as  high  as  25,  the  gynaecologist  sometimes 
makes  use  of  from  50  to  300  or  more. 

One  electrode  is  very  large,  and  the  best  is 
the  clay  pad  of  Apostoli  as  modified  by  Goelet, 
6x8  inches.  This  is  the  external  electrode 
and  is  generally  applied  to  the  abdomen.  The 
resistance  of  the  skin  is  diminished  and  cur- 
rent density  is  lessened  by  so  large  an  elec- 
trode. The  internal  electrodes  are  adapted  for 
vaginal  and  intra-uterine  surface  application; 
then,  in  addition,  there  is  a  puncture  electro- 
lytic needle  to  reach  tumours,  also  an  aspirating 
trocar  and  cannula  to  reach  cysts,  etc.,  from 
the  vaginal  and  uterine  cavities.  The  positive 
internal  poles  must  be  non-corrodible  by  acids ; 
Groelet's  are  the  best.  The  negative  may  be  of 
any  metal.  "With  these  general  facts  in  mind, 
the  special  therapeutic  applications  may  be 
condensed  as  follows : 

The   anode   to    the    diseased 

parts. 

The  galvanic  current  is  safer 
than  the  faradaic.  The  nega- 
tive pole,  a  metallic  ball  cov- 
ered with  wet  absorbent  cotton, 
should  be  held  in  the  vagina 
against  the  extra-uterine  mass, 
and  the  positive  pole,  a  clay 
electrode,  placed  on  the  abdo- 
men. Gradually  increase  the 
current  to  50  milliamperes  and 
continue  it  for  from  eight  to 
ten  minutes.  Repeat  this  every 
second  day  for  three  or  four 
stances.  Interruptions  may 
be  tried  in  some  cases,  but  the 
current  should  be  then  only  25 
milliamperes.  Break  six  or 
eight  times. 

The  cathode,  when  the  condi- 
tion is  chronic  and  all  sensi- 
tiveness has  subsided,  to 
hasten  absorption  (50  to  100 
mlUiampSres). 

The  anode  is  haemostatic  and 
may  be  used  in  the  first  stages. 

Cathodal  puncture  with  a  tro- 
car and  cannula  ;  only  in  cer- 
tain cases,  however ;  all  are 
not  adapted  to  such  treat- 
ment ;  from  50  to  100  milliam- 
peres. 

Intra-uterine  use  of  the  anode 
(50  to  100  milliamperes). 

The  anode,  until  all  acute  in- 
flammation has  subsided,  ap- 
plied intravaginam  against  the 
diseased  parts,  with  a  large 
clay  cathode  on  the  side  of  the 
abdomen  or  on  the  back  ;  20  to 
30  to  100  milliamperes  from 
five  to  ten  minutes  daily  or 
every  other  day  ;  at  a  later 
period  the  negative  pole. 


Endometritis  and 
metritis. 

Extraruterine  preg- 
nancy. 


Htematoma, 
Haematocele. 


Hemorrhage. 

Hydrosalpinx. 

(See  Pyosalpinx.) 


Menorrhagia, 
Metrorrhagia. 

Salpingitis, 
Oophoritis. 


Small  cysts  and  fibre-  Cathodal     galvano  -  puncture 

cysts  of  the  ovary  through  the  vagina, 
and  broad  ligament. 


Ovarian  hyperaesthe- 
sia  and  neuralgia. 


The  anode  over  the  affected 
ovary,  the  cathode  as  remote 
as  possible,  the  current  as 
strong  as  can  be  endured  with- 
out discomfort. 


Pelvic  cellulitis  Use  electricity  only  after  all 

(chronic),  acute  inflammation  has  sub- 

Pelvic  exudation  and  sided— the  cathode  in  the  vagi- 
adhesions.  na,the  currentat  the  beginning 
50  milliamperes,  aftei*ward  300 
every  second  or  third  day.  If 
the  parts  are  very  sensitive, 
use  the  anode  to  begin  with. 


Uterine  fibroids. 


Uterine  flexions, 
obstructions,  and 
hypertrophy. 


Cathodal  galvano  -  puncture, 
with  a  current  of  from  200  to 
500  milliamperes.  When  the 
tumours  are  large  the  patient 
must  be  anaesthetized.  When 
haemorrhage  occurs,  anodal 
galvanization  of  the  endome- 
trium, with  a  current  of  from 
100  to  150  milliamperes,  should 
be  practised. 

The  cathode  in  the  canal ;  cur- 
rent, from  10  to  50  milliam- 
peres. 


Various  Other  Uses  in  Sdrgert  and  Medicine: 


Alopecia. 


Articular  rheuma- 
tism. 


Asthma. 
Constipation. 


Often  benefited  by  galvanism  ; 
an  inch  metallic  cathode  on 
the  bald  spot ;  stabile  current. 

The  anode  to  the  painful  joint. 
An  endurable  continuous  cur- 
rent is  only  occasionally  bene- 
ficial. 

Galvanization  of  the  neck  oc- 
casionally beneficial. 

Daily'  application  of  the  fara- 
daic current  to  the  abdomen, 
best  combined  with  abdominal 
massage  by  means  of  a  roller 
electrode.  This  is  very  useful 
treatment  when  the  disorder  Is 
due  to  atony  of  the  muscular 
canal. 


Dilatation  or  atony  of  Energetic  faradization  to  pro- 
the  stomach.  duce  contractions  is  sometimes 

useful.  One  of  the  poles  may 
be  placed  over  the  epigastrium 
or  introduced  into  the  stomach 
(Stockton's  gastric  electrode), 
the  other  held  on  the  back. 

Hydrocele.  Cathodal   needle  in   the  sac, 

anode  on  the  thigh  ;  current, 
from  15  to  20  milliamperes. 

Muscular  rheumatism.  A  large  galvanic  anode  over 
the  painful  spot,  with  as  strong 
a  current  as  can  be  borne,  the 
cathode  as  far  removed  as 
possible.  Sometimes  an  ener- 
getic faradaic  bnish  is  useful. 

Na3vi,  warts,  moles.      Anodic  needle. 


Stricture  of  the 
urethra. 


In  Newman''s  method  a  cath- 
odal sound  is  introduced  into 
the  urethra,  and  the  anode 
placed  at  some  indifferent 
spot,  a  current  of  from  5  to 
8  milliamperes  being  used. 
This  method  is  firmly  believed 
in  by  its  originator,  but  has 
been  by  many  strongly  con- 
demned as  a  means  of  treating 
Btricture. 
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Superfluous  hairs.  A  very  fine  needle  in  an  inter- 
rupting handle  is  introduced 
downward  into  the  root  of 
and  parallel  to  the  hair.  The 
needle  is  made  the  cathode.  A 
current  from  two  or  three 
cells,  sometimes  more,  is 
turned  on,  until  a  bubble  of 
gas  appears  about  the  needle 
to  indicate  the  depth  of  pene- 
tration. The  procedure  is  al- 
ways painful  and  may  be 
preceded  by  cocaine  catar 
phoresis  If  much  is  to  be  done. 
The  anode  is  placed  in  the 
hand. 

[The  resuscitation  of  persons  apparently 
killed  by  an  electric  shock  may  sometimes  be 
accomplished.  The  Berlin  correspondent  of 
the  Medical  Press  and  Circular  (Med.  News, 
Aug.  17,  1895)  quotes  from  the  Pharmor 
zeiUische  Centralblatt  the  following  procedures 
to  be  adopted  in  cases  of  injury  from  powerful 
electric  currents  :  The  current  should  be  shut 
ofE  at  once  if  the  means  are  at  hand,  and  the 
person  called  upon  understands  how  to  do  it. 
If  this  can  not  be  done,  care  should  be  taken 
not  to  touch  the  injured  person's  body  with  the 
hand.  If  no  India-rubber  gloves  are  at  hand,  the 
body  should  be  dragged  away  from  the  wires  by 
grasping  the  clothing,  or  the  coat  should  be 
taken  off  and  folded  (a  dry  cloth  may  be  used 
for  the  purpose),  when  the  injured  person  may 
be  grasped  through  it  and  dragged  away.  When 
it  is  not  possible  to  remove  the  injured  person 
from  the  wires,  that  part  of  the  body  should  be 
raised  that  is  in  contact  with  the  earth  or  the 
wire  from  it,  using  the  covered  hand.  This  will 
break  the  current,  and  it  will  generally  be  pos- 
sible then  to  get  the  body  away.  If  this  can  not 
be  done,  a  dry  cloth  should  be  placed  between 
the  body  and  the  ground,  and  then  the  body  dis- 
entangled from  the  wires.  If  the  body  is  freed 
from  the  wires,  all  the  clothing  should  be  re- 
moved from  the  neck  and  the  injured  person 
treated  as  one  drowned.  The  mouth  should  be 
opened  and  the  tongue  covered  with  a  cloth  and 
grasped.  The  latter  is  pulled  forward  and 
gradually  allowed  to  fall  back.  This  movement 
should  be  repeated  sixteen  times  a  minute.  Care 
should  be  taken  that  the  root  of  the  tongue  is 
thoroughly  moved.  The  bystanders  should  not 
be  allowed  to  give  the  injured  person  spirit  or 
wine.j^FRBDERioK  Petebson. 

ELECTBOZONE.  —  This  preparation  of 
chlorine  and  hypochlorites,  made  by  electro- 
lysing sea-water,  has  been  put  on  the  market 
as  an  antiseptic. 

ELECTTJAE.IES,  electuaria,  are  mixtures 
of  medicinal  substances,  usually  dry  powders, 
with  honey,  syrup,  or  treacle.  They  are  of  soft- 
solid  consistence,  and  generally,  though  not 
necessarily,  prepared  extemporaneously,  the 
end  sought  being  the  more  convenient  and  more 
agreeable  administration  of  the  medicines.  In 
some  respects  they  resemble  conserves,  but  these 
in  contrast  with  electuaries  are  combinations  of 
fresh  vegetable  substances  with  refined  sugar 
beaten  into  a  uniform  mass,  the  result  being 
that  the  decomposition  the  plant  would  other- 
wise undergo  is  prevented  by  the  sugar,  and  its 
activities  are  thus  for  a  time  retained.  Dete- 
rioration of  conserves,  nevertheless,  is  rapid  and 
25 


they  are  used  rather  as  vehicles  than  for  their 
medicinal  activity.  Electuaries  and  conserves 
are,  however,  no  longer  recognised  as  such  by 
most  of  the  pharmacopoeias,  although  the  Ger. 
Ph.  gives  general  directions  for  the  preparation 
of  electuaries  and  still  recognises  an  electua- 
rium  e  senna.  Both  these  classes  have  been 
merged  into  the  general  class  of  confections, 
under  which  name  are  grouped  all  those  soft 
solids  composed  of  medicines  and  saccharine 
substances  and  in  which  the  object  of  the  com- 
bination is  either  preservation  or  convenience 
of  administration.  Among  the  confections  of 
the  pharmacopoeias,  therefore,  are  recognisable 
both  electuaries  and  conserves.  Pew  electuaries 
are  official,  however,  because,  as  I  have  said, 
they  are  generally  extemporaneous  combina- 
tions of  saccharine  substances  and  medicinal 
powders,  in  varying  and  unrestricted  propor- 
tions, prepared  for  the  purpose  of  making  the 
administration  of  powders  easy  and,  save  in  a 
few  oases,  with  no  reference  to  being  kept  when 
made.  In  some  few  oases,  however,  official  direc- 
tions are  given  for  their  preparation,  but  this  is 
only  because  of  some  peculiarity  in  mixing  or  of 
characteristics  which  make  them  suitable  for 
being  kept  made  up.  Electuaries  are  of  ancient 
origin  and  were  formerly  most  generously  em- 
ployed and  lawlessly  compounded ;  at  present 
their  use  is  infrequent,  for,  though  it  is  true  that 
by  it  medicines  are  rendered  easy  and  agreeable 
to  take,  there  is  the  serious  objection  to  them 
that  the  action  of  sugar  upon  the  digestion  is 
undesirable,  particularly  in  the  case  of  invalids. 
(See  Confections.) — Henry  A.  Griffin. 

ELEMI. — This  Oriental  resin,  resembling 
turpentine  in  its  stimulating  property,  is 
rarely  used  in  the  United  States,  and  is  never 
given  internally.  The  unguentmn  elemi  of  the 
Br.  Ph.  consists  of  1  part  of  elemi  and  4  parts 
of  simple  ointment.  It  is  used  as  a  stimulat- 
ing application  to  indolent  ulcers. 

ELIXIRS,  elixiria,  are  medicines  which 
are  composed  of  several  substances  dissolved 
in  alcohol.  The  application  of  the  word  for- 
merly was  to  preparations  of  considerable 
medicinal  activity  and  especially  to  compound 
tinctures,  spirits,  or  wines,  some  of  which  even 
at  the  present  time  retain  the  word  elixir 
among  their  synonyms.  Latterly  and  particu- 
larly in  America  the  term  elixir  has  come  to 
mean  "  a  fluid  composition  containing  a  little 
of  some  drug-principle  and  a  good  deal  of  al- 
cohol, sugar,  and  aromatic  flavouring."  In 
comparison  with  the  old-time  elixirs  these 
modern  ones  are  medicinally  inactive  save  for 
the  alcohol  they  contain,  for  the  amount  of 
medicinal  substances  in  them  is  insignificant 
and  every  remedial  value  is  sacrificed  to  make 
them  pleasant  to  the  palate.  It  is  the  pleasant 
taste  of  the  modern  elixir,  together  with  its 
poverty  in  remedial  contents  and  its  wealth  in 
alcohol  (many  of  them  are  one  fourth  alcohol 
or  more),  that  makes  it  the  dangerous  and 
traitorous  thing  it  is,  for  it  is  taken  under  the 
delusion  that  it  is  medicinally  valuable,  and 
its  use,  once  begun,  is  likely  to  be  continued 
because  of  its  pleasant  taste  and  agreeable 
effects.    Elixirs,  therefore,  provide  a  very  con- 
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venient  means  for  the  cultivation  of  the  alco- 
hol habit.  That  such  an  opportunity  for 
"  usefulness  "  should  be  neglected  is  too  much 
to  expect,  and  the  result  is  that  the  proprietary 
medicine  market  is  flooded  with  elixirs  (whether 
they  bear  the  name  or  not)  compounded  of 
various  ingredients  and  in  varying  proportions 
but  all  prepared  to  taste  good,  to  produce  a 
pleasant  effect,  and  consequently  to  sell.  Few 
elixirs  are  oificial,  the  objections  to  them  being 
generally  recognised,  but  the  U.  S.  Ph.  and  the 
Qer.  Ph.  authorize  a  few  whose  employment  is 
chiefly  that  of  vehicles.  The  Br.  Ph.  recognises 
none.  Aromatic  elixir,  elixir  aromaticum  (U. 
S.  Ph.),  contains  13  parts  of  compound  spirit 
of  orange,  375  parts  of  syrup,  15  parts  of  pre- 
cipitated calcium  phosphate,  and  a  sufficient 
quantity  each  of  deodorized  alcohol  and  dis- 
tilled water  to  make  1,000  parts.  Bitter  elixir, 
elixir  amarum  (Ger.  Ph.),  contains  2  parts  of 
extract  of  absinthium  and  1  part  of  elaeosac- 
charum  of  peppermint  dissolved  in  5  parts  of 
water,  with  the  subsequent  addition  of  1  part 
each  of  bitter  tincture  and  aromatic  tincture. 
The  scarcity  of  official  elixirs  need  deter  no 
one  who  desires  to  employ  them,  for,  aside  from 
the  many  proprietary  preparations  to  which  I 
have  alluded,  the  Nat.  Form,  presents  no  fewer 
than  eighty-six  elixirs  and  gives  directions  for 
their  preparation. — Henry  A.  Griffin. 

ELM. — See  Ulmus. 

EMBELIA  B.IBES.— The  fruit  of  this  Ori- 
ental myrtaceous  plant,  dried  and  powdered, 
has  been  found  very  efficient  as  a  remedy  for 
tapeworm.  It  is  given  in  the  dose  of  from  30 
to  60  grains,  preceded  by  a  purgative.  Its 
active  principle  is  embelic  acid,  and  the  am- 
monium salt  of  this  acid,  ammonium  embelate, 
has  been  found  efficacious  in  doses  of  from  2 
to  3  grains  for  children  and  from  5  to  6  grains 
for  adults.  Embelia  has  the  great  advantage 
of  being  pleasant  to  the  taste.  Ammonium 
embelate  is  tasteless. 

EMBROCATIONS.— See  Liniments. 

EMETICS  are  remedies  which  are  em- 
ployed to  produce  vomiting.  The  number  of 
drugs  that  may  be  productive  of  vomiting  is 
infinite,  and  indeed  there  are  few  if  any  which 
under  certain  circumstances  may  not  act  thus, 
yet  the  agents  which  belong  to  the  class  of 
emetics  are  few  in  number.  Many  a  drug  has 
emetic  properties  which  are  more  or  less  pro- 
nounced, and  yet  which  are  entirely  subordi- 
nate to  other  and  more  important  actions — 
actions,  indeed,  which  are  often  seriously  in- 
terfered with  by  the  occurrence  of  vomiting ; 
for  that  reason  these  drugs  are  not  employed 
as  emetics,  and  the  occurrence  of  vomiting 
during  their  use  is  accidental  and  undesired. 
In  contrast  with  the  numerous  medicines  of 
this  class  are  the  few  which  are  properly 
emetics.  Their  prominent  action  is  to  cause 
vomiting,  and  their  other  properties  are  of  less 
importance.  They  are  agents  which  are  given 
with  the  deliberate  intention  and  purpose  of 
causing  the  stomach  to  empty  itself,  and  to 
them  only  does  the  name  emetic  apply. 

Emetics  act  in  several  ways,  and  it  there- 
fore seems  necessary  to  a  perfect  understanding 


of  the  subject  that  some  attention  should  be 
devoted  to  the  physiology  and  mechanics  of 
vomiting.  Though  the  spectacle  is  of  course 
familiar  to  everybody  and  seemingly  a  simple 
occurrence,  it  is  in  reality  a  complex  and  highly 
co-ordinated  act  which  even  now  is  in  some 
respects  not  thoroughly  understood.  The  im- 
mediate cause  of  emesis  is  compression  of  the 
stomach  between  the  diaphragm  and  the  ab- 
dominal muscles,  but  supplemented  by  the 
active  contraction  of  the  muscular  walls  of 
the  stomach  itself,  for  the  stomach  is  by  no 
means  a  purely  passive  receptacle,  to  be  emptied 
by  external  pressure  upon  its  walls  alone.  The 
result  of  these  forces  (intrinsic  as  well  as  ex- 
trinsic) is  that  the  contents  of  the  stomach  are 
ejected  through  the  cardiac  orifice  and  the 
oesophagus  with  a  rapidity  and  violence  which 
vary  with  the  forces  exerted,  in  some  oases  the 
ejection  being  so  forcible  as  to  expel  the  vomi- 
tus  from  the  mouth  with  considerable  violence 
and  for  a  considerable  distance,  so  that  the 
vomiting  is  said  to  be  projectile,  while  in 
others  it  is  so  lacking  in  force  that  little  more 
than  an  oozing  forth  takes  place.  A  summary 
of  the  mechanics  of  vomiting  is  thus  presented 
by  Marshall  Hall :  "  During  the  act  of  vomit- 
ing, 1,  the  larynx  is  closed;  3,  the  oardia  is 
opened ;  and,  3,  all  the  muscles  of  expiration 
are  called  into  action ;  but,  4,  actual  expiration 
being  prevented  by  the  closure  of  the  larynx, 
the  force  of  the  effort  is  expended  upon  the 
stomach,  the  cardia  being  open,  and  vomiting 
is  effected."  To  these  should  be  added,  how- 
ever, the  active  contraction  of  the  stomach 
itself,  to  which  I  have  alluded. 

To  produce  and  regulate  and  co-ordinate 
these  various  actions,  as  well  as  others  which 
are  associated  with  the  act  of  emesis  and  which 
I^  shall  discuss  presently,  elaborate  nerve  ac- 
tion is  required,  and  of  this  nerve  action  the 
facts  are  as  follows :  The  regulation  and  con- 
trol of  vomiting  reside  in  the  vomiting  centre 
in  the  medulla  oblongata,  and  from  this  cen- 
tre pass  efferent  nerves  to  the  diaphragm,  the 
abdominal  muscles,  and  the  walls  of  the 
stomach,  as  well  as  to  other  parts  whose 
actions  are  associated  with  the  act  of  vomit- 
ing, while  to  this  centre  there  lead  afferent 
nerves  from  various  parts  of  the  body,  notably 
the  fauces,  the  stomach,  and  the  abdominal 
organs.  The  activity  of  this  vomiting  centre 
results  in  the  production  of  emesis,  and  this 
activity  may  be  started  in  several  ways :  First, 
by  direct  irritation  of  the  centre  itself,  either 
by  substances  which  reach  it  by  way  of  the 
blood,  as  is  said  to  be  the  case  in  Bright's  dis- 
ease, or  by  the  occurrence  of  cerebral  disease 
in  its  vicinity,  as  may  be  the  case  in  meningitis 
and  tumour  of  the  brain ;  second,  by  impres- 
sions which  pass  to  it  from  the  higher  cerebral 
centres,  of  which  depressing  emotions  offer  an 
example ;  third,  by  a  vast  number  of  periph- 
eral impressions  which  pass  to  the  centre 
through  any  of  its  afferent  nerves,  in  which 
case  the  vomiting  is  said  to  be  reflex,  an  ex- 
ample being  found  in  the  reflex  vomiting  of 
pregnancy. 

.  As  vomiting  accompanies  morbid  conditions 
and  is  produced  in  one  of  the  three  ways  de- 
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scribed,  so  therapeutic  vomiting  is  induced, 
save  only  by  the  second  method,  or  that  in 
which  the  vomiting  is  the  result  of  mental 
conditions,  which  can  not  be  employed.  Emet- 
ic remedies,  therefore,  act  either  by  direct  irri- 
tation of  the  vomiting  centre  or  else  reflexly, 
and  this  has  led  to  their  division  into  the  two 
classes  of  centric  emetics  and  peripheral  emet- 
ics. Although  it  is  established  that  emetics 
may  act  in  either  of  these  two  ways,  it  is  not 
established  that  there  is  not  another  manner 
of  action,  and  indeed  there  seems  good  reason 
to  believe  that  the  stomach  may  act  independ- 
ently of  the  nerve  centres,  for  experiments  on 
animals  would  seem  to  prove  that  emetics 
given  internally  may  produce  vomiting  even 
after  the  pneumogastrics  have  been  cut.  Fur- 
thermore, it  is  thought  that  emetic  drugs 
which  are  excreted  by  the  stomach  when  other- 
wise introduced  may  act  purely  by  their  local 
effect  upon  the  gastric  mucosa.  The  subject 
is  therefore  scarcely  so  simple  as  it  at  first 
seems,  and  the  division  of  emetic  remedies  into 
the  two  classes  centric  and  peripheral  becomes 
liable  to  misconception.  The  classification  by 
name  is,  however,  relatively  unimportant  pro- 
vided the  manner  of  action  is  understood. 
Although  in  disease  there  are  many  and  widely 
separated  conditions  which  may  reflexly  cause 
vomiting,  therapeutics  finds  but  two  reflexes 
which  are  useful  for  the  purpose — the  faucial 
and  the  gastric — and,  as  the  former  is  trivial 
and  not  medicinal,  it  may,  for  the  purpose  of 
classification,  be  disregarded.  Refiex  vomit- 
ing, therefore,  is  medicinally  elicited  only  by 
the  introduction  of  emetic  drugs  into  the 
stomach.  For  the  reasons  already  given,  how- 
ever, we  can  not  feel  sure  that  all  the  emetics 
thus  administered  are  really  effective  by  reflex 
action  alone,  for  a  part  of  their  effectiveness 
may  be  due  to  independent  gastric  action. 

As  these  things  are  so,  the  only  classiflcation 
of  emetics  which  is  at  present  possible,  unsatis- 
factory though  it  is,  is  into  direct  emetics,  or 
those  which  when  given  internally  cause  vom- 
iting by  their  action  on  the  stomach,  whatever 
may  be  the  character  of  this  action ;  and  iti- 
direct  emetics,  or  those  which,  however  intro- 
duced, cause  vomiting  by  their  action  upon 
the  vomiting  centre  when  carried  to  it  by  the 
blood.  Because  of  this  activity  only  after  con- 
veyance by  the  blood,  indirect  emetics  are 
sometimes  known  also  as  systemic  emetics.  Apo- 
morphine  is  the  only  drug  which  is  purely  and 
simply  an  indirect  emetic,  for,  though  ipecac 
and  antimony  also  have  this  action,  they  pro- 
duce vomiting  by  a  direct  action  upon  the 
stomach  as  well.  These  two  drugs,  therefore, 
are  both  direct  and  indirect  emetics.  The 
direct  emetics  are  more  numerous  and  include 
tepid  water  (neither  cold  nor  hot  water  is 
emetic),  sodium  chloride,  mustard,  chamomile, 
alum,  ammonium  carbonate,  zinc  sulphate, 
copper  sulphate,  and  turpeth  mineral.  So  far 
as  the  actions  of  jemetics  are  concerned,  there 
are  among  them  differences  which  are  of  the 
greatest  practical  importance.  Thus,  prompt- 
ness of  action  is  more  certainly  obtained  by 
the  use  of  direct  emetics,  or  those  which  act 
by  irritation  of  the  stomach,  than  it  is  by  em- 


ploying those  which  produce  emesis  only  after 
they  have  been  absorbed  by  the  blood.  In 
cases  of  narcotic  poisoning  the  use  of  the  di- 
rect emetics  is  far  more  certain  and  reliable 
than  that  of  those  which  act  only  upon  the 
vomiting  centre,  because  in  such  cases  the 
irritability  of  the  vomiting  centre  is  lessened 
in  common  with  that  of  other  centres.  Direct 
emetics,  too,  are  generally  far  less  depressing 
than  those  whose  action  is  central,  for  indirect 
emetics,  in  acting  upon  the  vomiting  centre, 
seem  also  to  depress  the  vital  centres  which 
are  situated  near  it  in  the  medulla.  So  far 
as  the  administration  of  emetic  di'ugs  is 
concerned,  those  of  direct  action  are  given  in- 
variably by  the  mouth,  while  those  of  central 
action  are  effective  however  their  admission  to 
the  circulation  is  accomplished.  Thus,  they 
may  be  administered  by  the  mouth,  by  the 
rectum,  or  subcutaneously.  That  ipecac  and 
antimony  are  indirect  emetics  has  already 
been  said,  but,  since  they  are  direct  emetics  as 
well,  their  action  is  also  evoked  by  internal 
administration,  and  in  practice  they  are  not 
otherwise  given  for  this  purpose.  Apomor- 
phine,  then,  being  the  only  drug  whose  action 
as  an  emetic  is  purely  central  or  indirect,  may 
be  given  by  any  of  the  channels  I  have  men- 
tioned, but  practically  its  use  as  an  emetic  is 
confined  to  its  hypodermic  injection. 

Although  emetics  are  defined  as  remedies 
which  are  employed  to  produce  vomiting,  their 
use  is  not  confined  to  that,  for  there  are  several 
phenomena  which  precede,  accompany,  or  fol- 
low emesis  that  are 'often  of  much  therapeu- 
tic value  and  are  intentionally  elicited  by  the 
use  of  emetics,  the  occurrence  of  emptying  of 
the  stomach  being  a  secondary  consideration. 
The  production  of  vomiting,  therefore,  is  the 
chief,  though  not  the  exclusive,  therapeutic 
purpose  of  emetics.  In  order  that  these  other 
uses  of  emetics  may  be  understood,  it  will  be 
necessary  for  my  purpose  to  consider  the  phe- 
nomena which  occur  in  association  with  the 
act  of  vomiting.  When  an  emetic  is  adminis- 
tered there  follows  a  time  of  variable  length 
which  is  unmarked  by  symptoms,  but  soon  the 
approach  of  vomiting  is  indicated  by  a  sense 
of  uneasiness,  discomfort,  nausea,  faintness, 
and  relaxation.  With  these  there  are  pallor, 
coolness  and  dampness  of  the  skin,  weakness, 
and  perhaps  irregularities  of  the  pulse,  sigh- 
ing, and  salivation.  Occasionally  sneezing  or 
coughing  may  precede  the  act  of  vomiting, 
while  the  production  of  bronchial  mucus  is 
generally  increased.  With  the  ejection  of  the 
contents  of  the  stomach  the  appearances, 
change,  the  skin,  and  especially  that  of  the 
face,  becoming  flushed  and  even  engorged, 
while  the  pulse  is  rapid  and  full.  The  vomit- 
ing which  now  takes  place  is,  as  we  have  seen, 
an  expiratory  phenomenon,  and  the  result  is. 
that  during  the  act  there  is  such  compression 
of  the  chest  as  tends  to  expel  the  contents  of 
the  respiratory  passages  as  well.  This  action 
is,  however,  more  pronounced  as  the  expulsion 
of  the  stomach  contents  ceases,  for  then  a 
forcible  and  violent  expiration  takes  place 
which  serves  not  only  to  prevent  the  entrance 
of  vomitus  to  the  larynx,  but  also  to  clear  th& 
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respiratory  passages  of  mucus.  Thus,  by  the 
action  of  emetics,  not  only  is  the  stomach 
cleared  of  its  contents,  but  so  are  the  bronchi 
also,  and  the  latter  the  more  as  an  increase  of 
bronchial  secretion  will  have  preceded  the  ex- 
pulsive act.  With  the  emetic  effort,  too,  the 
gall  bladder  is  compressed  and  the  bile  is 
forced  out  into  the  duodenum,  perhaps  to  ap- 
pear later  in  the  ejeota  if  the  vomiting  is  con- 
tinued. At  the  same  time  the  abdominal 
circulation  is  profoundly  affected  by  the  emp- 
tying of  blood  from  the  portal  system. 

As  the  expulsive  efforts  cease,  the  condition 
again  becomes  one  of  relaxation  and  limpness. 
The  pulse  is  now  small  and  soft,  the  skin  is 
pale,  cool,  and  perspiring,  the  breathing  is 
shallow,  tlie  muscles  are  feeble  in  the  extreme, 
and  the  mental  condition  is  one  of  languor. 
Exceptionally  the  condition  may  indeed  be 
one  of  alarming  and  even  of  dangerous  syn- 
cope. The  number  and  the  severity  of  the 
phenomena  which  accompany  vomiting  vary 
much  according  to  circumstances — the  charac- 
ter of  the  individual,  the  presence  or  absence 
of  disease,  and  its  nature  if  it  is  present,  but 
depending  particularly  upon  the  agent  by 
which  vomiting  is  produced,  the  dose  in  which 
it  is  given,  and  whether  or  not  it  causes  nausea, 
for  it  is  upon  the  occurrence  of  nausea  that 
the  symptoms  of  relaxation  and  asthenia  will 
chieily  depend.  A  remedy  may  in  fact  cause 
active  vomiting,  but  with  so  little  nausea  that 
prostration  and  relaxation  will  be  slight ;  on 
the  other  hand,  a  remedy  may  nauseate  and 
consequently  relax  without  producing  emesis. 
It  is  thus  that  ipecac  and  antimony,  as  well  as 
other  nauseating  emetics,  act  when  given  in 
doses  insufficient  to  cause  vomiting,  an  action 
which  has  led  to  their  incorporation  with  other 
remedies  so  used  into  a  class  called  nauseants. 

The  therapeutical  applications  of  emetics  are 
several.  Primarily  they  are  used  for  the  pur- 
pose of  emptying  the  stomach  whenever  its 
contents  are  such  that  their  retention  would 
be  injurious  to  the  individual.  Poisons  are 
thus  removed,  also  food  which  is  harmful 
either  in  quality  or  in  quantity.  Children  in 
particular  are  apt  to  suffer  from  the  indiges- 
tion which  results  from  overeating  or  from 
eating  unwholesome  food,  and  in  such  cases 
the  administration  of  an  emetic  is  strongly  in- 
dicated. The  emetic  which  will  be  proper  for 
this  purpose  will  usually  be  one  whose  action 
is  direct  and  unaccompanied  by  much  nausea 
and  consequent  depression,  warm  water,  salt 
and  water,  or  mustard  and  water  being  espe- 
cially applicable  and  to  be  supplemented  per- 
haps by  digital  irritation  of  the  fauces.  In 
like  manner  are  to  be  treated  reilex  disturb- 
ances whose  causes  lie  in  improper  gastric  con- 
tents and  which  are  exemplified  by  infantile 
convulsions  and  urticaria.  In  adults  head- 
ache may  have  this  causation  and  call  for  a 
similar  remedy.  As  regards  the  presence  of 
poisons  in  the  stomach,  many  of  them,  if  irritat- 
ing, will  themselves  cause  vomiting,  but,  even 
so,  their  perfect  and  complete  removal  is  sel- 
dom spontaneously  accomplished,  and  emetics 
are  therefore  required.  Under  these  circum- 
stances there  is  no  treatment  so  valuable  (save 


lavage)  as  the  free  administration  of  warm  wa- 
ter. This  will  generally  be  promptly  rejected, 
but,  if  it  is  not,  faucial  irritation  will  assist  in  its 
rejection,  and  the  process  of  drinking  and  re- 
jecting may  be  repeated  several  times  with  the 
result  both  of  diluting  the  poison  and  at  the 
same  time  of  removing  it  as  effectively  and 
as  completely  as  is  done  by  means  of  the  stom- 
ach-tube. In  case  the  poison  which  has  been 
taken  is  of  the  narcotic  variety,  this  emetic 
employment  of  warm  water  may  not  be  appU- 
cable  on  account  of  the  patient's  inability  to 
perform  the  act  of  swallowing  repeatedly. 
Under  these  circumstances  a  full  dose  of  zinc 
sulphate,  alum,  copper  sulphate,  or  turpeth 
mineral  may  be  admissible,  and  will  generally 
be  effective.  If  the  patient's  condition  is  such 
that  no  swallowing  is  possible,  the  hypodermic 
administration  of  apomorphine  may  be  prac- 
tised, but,  as  has  already  been  said,  an  indirect 
emetic  is  less  apt  to  be  effective  in  narcotic 
poisoning  than  a  direct  one,  because  of  the 
lessened  irritability  of  all  the  nerve-centres 
which  results  from  the  narcotic  which  has 
been  taken.  Moreover,  the  depression  which 
invariably  results  from  the  action  of  an  indi- 
rect emetic  may  be  undesirable  or  not  allow- 
able. In  cases  of  narcotic  poisoning,  then,  if 
swallowing  is  not  possible,  and  if  therefore 
irritant  emetics  can  not  be  given,  the  use  of 
the  stomach-tube  is  invariably  to  be  preferred 
to  the  subcutaneous  injection  of  apomorphine, 
and  even  if  swallowing  is  possible  lavage  is 
probably  more  radical  and  thorough  a  proced- 
ure than  the  giving  of  irritant  emetics,  and 
therefore  to  be  preferred.  Emetics  are  further 
useful  for  the  purpose  of  emptying  the  stom- 
ach of  such  irritating  secretions  as  bile  which 
may  be  the  cause  of  continued  vomiting — that 
is,  they  may  be  useful  as  antemetics.  For 
this  purpose  it  is  best  to  administer  warm 
water,  which,  being  almost  immediately  re- 
jected, brings  with  it  the  bile  or  irritating 
secretion  on  whose  presence  in  the  stomach 
the  continued  vomiting  depends.  Thus  em- 
ployed, the  warm  water  acts  to  wash  and 
cleanse  the  stomach,  the  procedure  being  prac- 
tically a  lavage  and  beneficial  in  the  same 
way. 

Because  of  the  respiratory  phenomena  which 
are  associated  with  vomiting,  emetics  become 
useful  in  a  variety  of  morbid  conditions  of  the 
air-passages.  Thus,  the  expulsion  of  foreign 
bodies  which  have  found  entrance  to  the  larynx 
may  be  effected,  as  well  as  the  dislodgment  of 
false  membranes,  but  unless  the  membrane  is 
already  detached,  at  least  to  some  degree,  there 
is  no  reason  to  believe  that  an  emetic  will  suf- 
fice to  cause  its  removal.  The  usefulness  of 
emetics  in  membranous  croup  will  therefore 
depend  upon  the  presence  or  absence  of  a  pre- 
vious detachment  of  the  false  membrane.  Ac- 
cumulated secretion  in  the  respiratory  passages 
may  also  be  removed  by  emetic  drugs,  and  in 
the  bronchitis  of  children,  in  particular,  this 
mucous  retention  may  be  so  great  as  to  threaten 
suffocation.  It  is  in  this  condition  that  an 
emetic  may  be  of  such  great  value  in  forcibly 
expelling  the  bronchial  secretion,  a  service  it 
renders  by  means  of  the  violent  expiratory 
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efforts  ■which  accompany  vomiting.  The  large 
quantities  of  mucus  often  thus  expelled  are, 
however,  probably  not  immediately  derived 
from  the  lungs  only,  but  come  in  part  from 
the  stomach,  having  previously  been  coughed 
up  and  then  swallowed,  as  is  the  habit  with 
children.  The  emetics  most  serviceable  in 
clearing  the  respiratory  passages  are  those 
whose  action  is  violent  and  not  accompanied 
by  much  nausea  and  depression.  The  direct, 
or  irritant,  emetics  are  therefore  to  be  pre- 
ferred. In  membranous  and  catarrhal  croup, 
as  well  as  in  bronchitis,  this  avoidance  of  de- 
pression is  a  matter  of  much  moment,  for  the 
asthenia  produced  by  the  disease  may  already 
be  so  pronounced  that  a  further  increase  by 
the  remedy  would  be  dangerous.  Care  and 
judgment  therefore  are  necessary  in  the  choice 
of  the  emetic,  and  the  more  so  because  the  pa- 
tients are  generally  children.  Ipecac  is  often 
given  in  such  conditions,  and  is  undoubtedly 
beneficial  in  suitable  cases,  for  it  is  expecto- 
rant as  well  as  emetic.  Provided  the  strength 
is  well  maintained,  there  is  probably  no  remedy 
so  useful,  but  it  certainly  is  depressing  in  its 
action,  and,  if  the  asthenia  of  the  patient  is 
pronounced,  may  on  that  account  not  be  al- 
lowable. Some  have  thought  ammonium  car- 
bonate valuable  in  these  cases  because  of  its 
action  to  stimulate  the  circulation  and  respira- 
tion. It  seems  exceedingly  doubtful,  however, 
if  a  sufficiency  of  it  would  be  absorbed  to  exert 
these  actions,  and,  though  the  drug  may  be 
beneficial  for  the  purpose,  it  is  probably  not 
more  so  than  other  direct  and  irritant  emetics, 
such  as  sulphate  of  zinc.  In  cases  such  as  these 
antimony  is  in  general  to  be  avoided,  because 
of  the  depression  it  induces,  and  indeed  there 
are  cases  so  adynamic  that  all  emetic  agents 
seem  contra-indicated.  In  spasmodic  croup 
{laryngismus  stridulus),  on  the  other  hand, 
relaxation  is  directly  indicated  and  expulsion 
is  not.  It  is  for  this  reason  that  ipecac  is  so 
useful  a  drug,  and,  though  the  nausea  it  pro- 
duces is  more  beneficial  than  the  vomiting,  it 
is  generally  given  in  doses  sufficient  to  effect 
both  results.  Although  laryngismus  stridulus 
is  certainly  rare  in  adult  life,  there  occur  in 
later  years  spasmodic  affections  of  the  respira- 
tory apparatus  whose  removal  is  accomplished 
in  the  same  way  as  that  of  spasmodic  croup  is. 
Asthma,  in  particular,  may  be  so  benefited,  and 
when  this  treatment  is  employed  for  adults  it  is 
customary  to  give  remedies  and  doses  which  will 
nauseate  rather  than  those  which  are  emetic. 
For  this  purpose  lobelia  may  be  administered 
or  any  of  the  nauseating  emetics.  The  benefits 
which  result  from  the  use  of  small  doses  of 
antimony  and  ipecac  as  depressing  expectorants 
are  explicable  in  the  same  way,  for  bronchial 
relaxation  is  an  early  part  of  their  action  as 
nauseants  and  emetics.  Their  value  in  the 
early  stages  of  acute  bronchitis  has  thus  been 
explained,  and  particularly  in  those  not  infre- 
quent eases  where  the  element  of  bronchial 
spasm  is  present. 

As  bronchial  relaxation  is  evoked  by  the  use 
of  nauseants,  so  spasm  elsewhere  may  be  com- 
bated and  relieved,  and  in  times  gone  by  vari- 
ous spastic  conditions  were  corrected  by  the 


administration  of  nauseant  emetics.  The  re- 
duction of  dislocations,  in  particular,  was  ac- 
complished in  this  way,  as  was  the  relaxation 
of  a  rigid  os  uteri,  but  since  the  introduction 
of  the  general  anaesthetics  this  use  of  emetic 
remedies  has  been  given  up  because  of  the 
greater  relaxing  effect  of  anesthetics,  and  be- 
cause their  results  are  less  disagreeable. 

Emetics  have  been  used,  and  are  still  used  to 
some  slight  extent,  for  the  relief  of  certain  mor- 
bid abdominal  states  and  especially  those  of 
the  liver.  In  biliousness  they  are  sometimes 
employed  and  in  catarrhal  jaundice,  their  serv- 
ice in  the  latter  condition  being  thought  to 
depend  upon  the  biliary  expulsion  they  pro- 
duce, by  which  the  mucus  which  obstructs  the 
bile  ducts  in  this  condition  is  removed  and  the 
flow  of  bile  re-established.  In  biliary  lithiasis, 
too,  they  have  been  employed,  and  for  a  similar 
purpose — the  expulsion  of  the  morbid  contents 
of  the  ducts.  The  weight  of  opinion,  however, 
seems  strongly  against  this  treatment,  for  it  is 
believed  that,  though  expulsion  of  the  calculus 
may  indeed  occur,  rupture  of  the  gall  bladder 
or  bile  ducts  is  little  less  likely. 

Emetics  of  the  nauseating  variety  have  been 
used  to  diminish  vascular  excitement  scaA.  bene- 
fit congestive  conditions.  This  they  accomplish 
by  means  of  the  relaxation  and  depression  they 
cause  in  the  organs  of  circulation  in  common 
with  the  other  parts  of  the  body.  Their  action 
in  such  cases  is  comparable  to  that  of  the  vas- 
cular depressants,  aconite  and  veratrum  viride, 
but  their  use  is  certainly  far  more  disagreeable 
because  of  the  nausea  they  produce,  a  nausea 
which  is  the  more  difficult  to  bear  because,  for 
the  full  effect  of  the  treatment,  it  must  be  con- 
tinuously kept  up.  Acute  bronchitis,  in  par- 
ticular, has  thus  been  treated,  but,  as  Wood 
points  out,  vascular  sedation  alone  can  not  be 
credited  with  the  benefit  which  may  follow, 
because  a  part  of  it  is  undoubtedly  the  result 
of  an  increase  of  bronchial  secretion. 

A  curious  use  of  emetics  is  their  administra- 
tion in  the  early  days  of  acute  febrile  disease 
with  the  object  of  breaking  up  the  disease 
(whatever  that  may  mean).  Typhoid  fever 
has  thus  been  thought  to  be  broken  up  by  an 
emetic  dose  of  antimony  given  in  its  early 
days.  It  is  easy  to  see  how  antimony  or  any 
other  emetic  might  be  beneficial  in  this  or  in 
any  other  disease,  provided  the  stomach  con- 
tained morbid  and  noxious  material  which 
would  thus  be  removed,  but  apart  from  this 
action,  which  would  be  exerted  certainly  in  no 
more  than  a  small  proportion  of  such  cases,  it 
is  difficult  to  see  how  any  benefit  could  result, 
and  the  remedial  action  is  not  rendered  more 
comprehensible  by  attributing  it  to  a  "  shock 
to  the  system."  That  the  system  may  be 
shocked  by  the  use  of  emetics,  and  at  times 
dangerously,  is  undoubtedly  true,  but  that  this 
shock  may  be  therapeutic  seems  questionable, 
save  perhaps  in  the  case  of  aggravated  and  per- 
sistent nervous  disturbances.  Incipient  deliri- 
um tremens  and  the  status  epilepticus  may 
perhaps  be  broken  up  by  this  shock,  but  that 
diseases  due  to  specific  infections  should  be 
thus  benefitted  is  certainly  incomprehensi- 
ble.   Nevertheless,  it  is  said  that  a  malarial 
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paroxysm  may  thus  be  aborted,  and  diseases 
such  as  scarlatina,  typhus  fever,  and  typhoid 
fever  "  broken  up  "  in  their  early  days. 

These,  then,  are  the  uses  to  which  emetics 
have  been  and  may  be  put,  but  by  far  the 
larger  number  of  the  conditions  named  are 
now  treated  by  other  means,  more  wisely  and 
more  efficiently.  At  the  present  time  emetic 
therapeutics  is  confined  practically  to  the  ac- 
complishment of  two  results,  the  emptying  of 
the  stomach  and  the  clearing  of  the  respiratory 
passages,  including  their  relaxation. 

The  oontra-indications  to  the  use  of  emetic 
remedies  are  not  numerous,  but  are  vastly  im- 
portant, for,  though  vomiting  seems  simple  and 
harmless  enough  in  the  large  majority  of  oases, 
it  must  not  be  forgotten  that  it  may  lead  to  a 
dangerous  and  even  a  fatal  result.  The  con- 
ditions which  forbid  the  employment  of  emetics 
in  general  are  those  in  which  straining  and  vio- 
lent muscular  effort  might  be  harmful,  as  well  as 
those  so  asthenic  that  further  weakening  would 
be  dangerous.  Among  them  are  aneurysm, 
atheroma,  cerebral  congestion  and  inflamma- 
tion, gastric  inflammation  and  ulceration,  her- 
nia, advanced  pregnancy,  and  circulatory  and 
general  weakness  if  pronounced.  To  be  sure, 
emetics  may  seem  necessary  in  some  of  these 
conditions,  and  then  it  is  a  matter  for  the  care- 
ful consideration  of  the  physician  whether  their 
use  is  admissible  at  all,  and  if  so  what  ones  are 
least  likely  to  be  harmful  and  how  their  ill 
effects  may  be  prevented  and  guarded  against. 
Thus,  in  conditions  of  exhaustion  an  emetic 
which  will  not  nauseate  might  be  allowable 
where  a  depressing  one  would  not.  Depres- 
sion, too,  might  be  counteracted  by  the  use 
of  stimulants.  In  gastric  inflammation  warm 
water  would  be  less  harmful  than  the  admin- 
istration of  irritants,  or  apomorphine  might 
be  given  subcutaneously.  Caution,  too,  rather 
than  inhibition  would  seem  to  be  demanded 
by  pregnancy  and  hernia. 

In  admiuistering  emetics  they  should  in  gen- 
eral be  given  generously,  that  is,  if  emesis  is 
the  end  sought  and  not  nausea,  for  unless  the 
dose  is  adequate  it  is  apt  to  be  productive  of 
depressing  and  disagreeable  symptoms  without 
the  relief  which  vomiting  brings,  and,  moreover, 
will  require  repetition.  If  given  by  mouth  (and 
all  save  apomorphine  are  so  given),  they  should 
be  administered  mixed  with  warm  water,  while 
as  an  adjuvant  to  their  action,  as  well  as  to 
render  vomiting  the  easier,  the  warm  water 
may  be  generously  and  frequently  repeated. 
Finally,  the  persuasive  effect  of  introducing 
the  finger  within  the  fauces  should  not  be  for- 
gotten.— Hbney  a.  Griffin. 

EMETINE. — See  under  Ipecacuanha. 

EMETO  -  CATHARTICS  are  remedies 
which  produce  both  vomiting  and  purgation. 
The  power  to  act  thus  resides  in  a  large  num- 
ber of  drugs  whose  action  is  irritant,  notably 
in  the  drastic  cathartics,  though  the  manifes- 
tation of  the  power  is  generally  apparent  only 
when  the  remedies  are  given  in  doses  unusu- 
ally large  or  toxic.  That  is,  the  production 
of  eraeto-catharsis  is  generally  toxicological 
rather  than  therapeutical.    Eemedial  emeto- 


catharsis  is  comparable  to  that  which  charac- 
terizes cholera  morbus  and  similar  digestive 
diseases,  and  certainly  in  the  larger  number  of 
cases  is  in  like  manner  indicative  of  gastro- 
enteric inflammation.  The  use  of  drugs  for 
the  double  purpose  of  causing  vomiting  and 
purgation  is  a  very  limited  one,  and  its  obsta- 
cles and  disadvantages  are  almost  self-evident. 
Thus,  if  a  remedy  is  given  to  cause  purgation, 
it  must,  at  least  to  some  degree,  be  retained  in 
order  to  produce  that  result,  while  it  its  ob- 
ject is  emesis  the  very  fact  that  vomiting  takes 
place  will  tend  to  lessen  its  operation  as  a  ca- 
thartic. The  double  action  may,  however,  be 
attained  if  the  remedy  is  given  in  a  sufficient 
dose,  but,  as  these  remedies  are  necessarily  irri- 
tating, this  matter  of  dose  becomes  one  exceed- 
ingly difficult  to  determine,  for  on  the  one  hand 
a  dose  too  smail  will  not  produce  emeto-cathar- 
sis,  while  on  the  other  a  dose  too  large  may 
produce  an  undesirable  degree  of  gastro-enteri- 
tis.  For  these  reasons  the  use  of  emeto-cathar- 
tics  is  not  practicable,  and  if  it  is  desired  to 
cause  both  vomiting  and  catharsis  it  is  far 
wiser  to  administer  an  emetic  and  afterward, 
when  this  has  completed  its  mission  and  the 
stomach  has  become  sufficiently  settled,  to  give 
a  cathartic. 

The  objections  made  to  emeto-catharties  as 
single  remedies  holds  true  also  of  emeto-cathar- 
tic  combinations,  for  they  are  not  reliable  and 
are  generally  either  inefficient  or  else  unduly 
active.  Nevertheless,  there  is  employed  in 
France  a  solution  to  which  the  term  emeto- 
cathartique  is  applied,  which  consists  of  5 
centigrammes  (about  ^  of  a  grain)  of  tartar 
emetic  and  15  grammes  (about  ^  an  oz.)  of 
sodium  sulphate  in  150  grammes  (about  5  oz.) 
of  water.  Of  this,  one  third  is  given  every 
quarter  hour. — Henry  A.  Griffin. 

EMMENAGOGXTES  are  agents  which 
have  the  power  to  induce  or  to  stimulate  the 
menstrual  flow.  Some  of  these  agents  act  di- 
rectly by  determining  an  increased  flow  of 
blood  to  the  pelvic  organs,  others  act  indirectly 
through  their  effect  on  the  general  nutrition. 
Direct  emmenagogues  are  now  seldom  em- 
ployed. Amenorrhcea  is  to  be  regarded,  not  as 
a  disease,  but  as  a  symptom  of  some  general 
or  local  pathological  state,  and,  as  a  rule,  the 
rational  treatment  is  g^ddressed  to  the  cause 
which  underlies  the  menstrual  disorder. 

In  debilitated  subjects  general  hygienic  and 
tonic  measures  are  in  order.  Suitable  open- 
air  exercise,  proper  nutrition,  sufficient  sleep, 
and  the  regulation  of  the  excretory  functions 
are  in  such  conditions  important  aids  in  restor- 
ing the  menstrual  function.  Bitter  tonics  and 
cod-liver  oil  are  often  indicated.  In  anaemia 
or  chlorosis,  iron,  manganese,  and  arsenic  are 
the  most  effective  emmenagogues.  Iron  is 
frequently  prescribed  alone  or  in  combination 
with  chlorate  of  potassium  or  with  arsenic. 
The  ferruginous  preparations  are  given  in 
small  doses  directly  after  meals.  To  realize 
the  best  effects  of  iron,  the  state  of  the  bowels 
should  be  watched  and  constipation  prevented 
during  its  administration.  In  conjunction 
with  these  measures  the  use  of  vaginal  tam- 
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pons  saturated  with  boroglyceride  and  that 
of  hot  vaginal  douches  are  of  service.  No 
drugs  are  more  frequently  employed  for  the 
restoration  of  the  menstrual  now  than  the 
preparations  of  manganese.  Like  all  drugs 
employed  for  the  purpose,  they  are  most  efEec- 
tual  when  their  use  begins  a  few  days  before 
the  expected  date  of  the  oatamenia.  They  are 
especially  useful  in  tardy  menstruation  of 
young  women  and  in  suppression  from  exposure 
to  cold.  The  permanganate  of  potassium  has 
been  extensively  employed.  It  is  given  in 
doses  of  1  grain,  in  plenty  of  water,  three  or 
four  times  a  day.  A  more  eligible  preparation 
and  one  more  commonly  used  is  tlie  binoxide 
of  manganese.  It  is  better  borne  by  the  stom- 
ach. The  dose  is  2  grains  every  two  hours. 
The  lactate,  in  the  same  doses  as  the  perman- 
ganate, is  sometimes  employed. 

Guaiacum  stimulates  the  menstrual  flow  in 
the  amenorrhoea  of  rheumatic  subjects.  Strych- 
nine, in  the  usual  tonic  doses,  is  thought  to  be 
sometimes  of  service. 

Few  emmenagogue  measures  have  been  more 
warmly  praised  than  electricity.  The  galvanic, 
the  faradaic,  and  the  static  currents  have  been 
employed.  When  galvanism  is  used  the  nega- 
tive pole  is  connected  with  a  small  intra-uterine 
electrode,  and  the  positive  pole  with  a  large 
dispensing  electrode  placed  over  the  nucha. 
A  current  of  from  10  to  20  milliamperes  is 
continued  for  five  minutes  two  or  three  times 
weekly.  The  faradaic  current  is  applied  in 
like  manner  or  by  means  of  a  bipolar  electrode. 
A  rigid  asepsis  must  be  observed.  When  it  is 
desirable  to  avoid  internal  instrumentation,  as 
in  young  unmarried  girls,  the  external  appli- 
cation may  suffice.  The  positive  electrode  is 
placed  on  the  nuchal  region,  and  the  negative 
on  the  sacral.  In  this  method  the  strength  of 
current  may  be  twice  as  great  as  in  intra- 
uterine applications,  and  the  length  of  the 
sitting  may  be  doubled.  Static  currents,  it  is 
alleged,  are  especially  suited  to  chlorotic  cases. 
The  efficacy  of  electricity,  however,  in  all  its 
forms,  has  been  overestimated. 

Oxalic  acid,  in  doses  of  -J-  a  grain  three  times 
daily,  is  said  to  exert  a  remarkable  influence 
on  the  menstrual  function.  This  is  a  caustic, 
corrosive  poison,  and,  if  used  at  all,  must  be 
given  in  dilute  solution. 
_  Indigo  is  reported  to  have  been  used  with 
signal  success  in  re-establishing  the  menstrual 
flow.  The  dose  is  from  30  grains  to  2  drachms 
three  times  daily.  Ammonium  chloride,  in 
doses  of  from  5  to  8  grains  every  three  hours, 
is  sometimes  prescribed. 

Salicylate  of  sodium  increases  the  flow  of 
blood  to  the  pelvic  organs  and  has  been  used 
as  an  emmenagogue.  The  dose  for  the  pur- 
pose is  from  3  to  4  grains  every  two  hours. 

Santonin  has  yielded  good  results  in  the 
amenorrhoea  of  chlorotic  girls.  It  is  best 
given  in  a  single  dose  of  10  grains  daily. 

Apiol  is  a  stimulant  to  the  circulation  of  the 
uterus  and  is  used  in  amenorrhoea  due  to 
functional  activity  or  to  anaemia.  The  dose  is 
from  5  to  10  minims  three  times  daily,  best 
given  in  capsules. 

The  following  are  well-known  f ormulfe  for 


the  treatment  of  functional  or  organic  amenor- 
rhoea: 

Dewees's  emmenagogue : 

5  Tinct.  ferri  chloridi f  3  iij ; 

Tinct.  cantharidis f3j; 

Tinct.  guaiaci  ammon f  J  jss. ;     • 

Tinct.  aloes f  g  ss. ; 

Syrup ad  f  I  vj. 

M.    S. :  A  teaspoonful  three  times  a  day. 

Goodell's  emmenagogue : 

5  Ext.  aloes 3  j  ; 

Ferri  sulphatis  exsic 3  ij ; 

Asaf oetidse §  ss. 

M.     Div.  in  pil.  No.  C. 

S. :  One  to  three  pills  three  times  a  day. 

Even  in  normal  blood  states  there  may  be  a 
defective  determination  of  blood  to  the  uterus. 
Here  resort  may  be  had  to  measures  for  stimu- 
lating the  pelvic  circulation  at  the  time  of  the 
expected  iiow.  Hot  hip  baths  and  hot  foot 
baths,  leeches  to  the  thighs,  and  mustard  poul- 
tices or  dry  cups  to  the  thighs  and  lower  abdo- 
men are  sometimes  effective  in  bringing  on  the 
menses.  Hot  vaginal  and  rectal  injections 
may  exert  a  similar  influence. 

[The  application  of  an  ice  bag  to  the  spine, 
at  the  junction  of  the  dorsal  and  lumbar  por- 
tions, produce  a  like  effect]. 

Irritating  cathartics,  administered  at  the 
catamenial  period,  are  commonly  employed  for 
the  purpose  in  domestic  practice.  These  agents 
act  in  part  by  directly  stimulating  the  pelvic 
circulation,  in  part,  no  doubt,  through  the 
nervous  system  by  their  effect  as  reflex  stimu- 
lants. Ammonia  and  other  diffusible  stimu- 
lants at  the  time  for  menstruation  frequently 
help  to  restore  the  flow. 

The  intra-uterine  stem  pessary,  by  its  me- 
chanical irritation,  may  provoke  the  menstrual 
flow,  but  the  propriety  of  its  use  is  more  than 
doubtful,  owing  to  the  danger  of  setting  up 
local  septic  infection.  The  introduction  of  a 
sound  into  the  uterus  may  act  to  provoke  the 
reappearance  of  the  catamenia,  but,  unless 
great  care  is  used,  it  is  open  to  the  same  ob- 
jection. 

A  vaginal  tampon  of  cotton  wool  wet  with 
boroglyceride  and  renewed  every  two  or  three 
days  helps  to  maintain  an  active  pelvic  circu- 
lation and  favours  the  return  of  menstruation. 

Among  the  drugs  not  already  mentioned 
which  are  credited  with  emmenagogue  proper- 
ties are  ergot,  rue^  tansy,  aletris  farinosa, 
savine,  cotton  root.  Polygonum'  hydropiperoides, 
cimicifuga,  castor-oil  plant,  hydrastis,  Pulsa- 
tilla, pennyroyal,  eupatorium,  black  hellebore, 
digitalis,  quinine,  myrrh,  asafoetida,  borax, 
gold,  Achillea  millefolium,  ageratum  cony- 
zoides,  spirits  of  juniper,  oil  of  turpentine, 
nitrous  ether,  aloes  and  iron  pills,  balsam  of 
Peru,  bastard  dittany,  sumbul  as  a  nervous 
stimulant,  saffron,  senega,  oaulophyllum,  and 
mustard. 

In  general,  however,  as  already  intimated, 
the  employment  of  drugs  or  other  measures 
intended  to  stimulate  the  menstrual  function 
directly  must  be  regarded  as  irrational  and 
usually  injurious. — Chakles  Jewett. 
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'EULOli. — Dr.  W.  Allan  Jamieson  read  a  note 
before  the  Section  in  Dermatology  of  the  Brit- 
ish Medical  Association,  at  its  annual  meeting 
for  1893  {Brit.  Med.  Jour.,  Aug.  26,  1893),  in 
which  he  said  that  this  was  the  "  discretional 
name  "  of  a  natural  product,  refined  and  puri- 
fied by  various  intricate  processes,  but  unso- 
phisticated in  any  way. '  He  had  had  the 
opportunity  afforded  him  of  seeing  the  sub- 
stance in  situ,  and  of  following  all  the  stages 
through  which  it  passed  till  it  emerged  as  a 
delicate,  soft,  impalpable  powder.  The  mate- 
rial from  which  emol  is  prepared,  according  to 
Dr.  Jamieson,  is  found  in  large  quantity  near 
Dunning,  in  Perthshire,  Scotland.  It  is  allied 
to  fuller's  earth,  but  distinct  from  most  vari- 
eties of  that  earth.  Emol  contains  steatite, 
silica,  and  alumina,  with  a  mere  trace  of  lime, 
and  it  is  probably  to  the  steatite  that  its  pecul- 
iar properties  are  due.  Its  delicate  pink  tint 
is  owing  to  the  presence  of  a  very  minute 
quantity  of  oxide  of  iron.  When  it  is  placed 
on  the  tongue  there  is  an  absence  of  the  sensa- 
tion of  grittiness  so  perceptible  when  fuller's 
earth  of  the  ordinary  kind  is  tested  in  a  similar 
way.  The  first  effect  noticed  when  a  small 
quantity — say,  a  teaspoonful — is  mixed  with  a 
hard  water,  such  as  is  met  with  in  limestone 
districts,  in  a  basin,  is  its  immediate  softening 
influence.  Used  in  this  manner  with  wArm 
water,  it  acts  as  a  natural  soap,  cleansing  the 
hands  and  at  the  same  time  leaving  them  soft 
and  smooth.  The  workmen  engaged  in  its 
preparation  found  that  their  previously  horny 
palms  became  so  much  altered  by  continued 
contact  with  it  that  they  were  no  longer  fit  for 
active  manual  labour,  assuming,  as  one  of 
them  remarked  to  Dr.  Jamieson,  a  softness 
more  like  that  of  a  lady's  hand ;  they  could 
not  use  their  hands  for  any  employment  which 
exposed  them  to  friction.  This  experience  led 
Dr.  Jamieson  to  try  it  for  the  purpose  of  soft- 
ening and  removing  those  horny  growths 
encountered  in  some  states  of  keratosis  of  the 
palms  and  soles,  for  which  purpose  he  regards 
emol  as  less  objectionable  than  salicylic  acid. 
He  found  that  when  a  paste  of  emol  and  water 
was  applied  pretty  thickly,  and  evaporation 
prevented  by  the  use  of  an  impervious  mate- 
rial, such  as  oiled  silk  or  gutta-percha  tissue, 
the  epidermic  masses  became  softened  and 
loosened,  and  could  be  pulled  off  in  layers, 
eventually  leaving  the  part  so  treated  soft, 
smooth,  and  pink  in  hue.  In  this  way  Dr. 
Jamieson  was  able  to  remove  the  hard,  horny 
epidermis  in  several  oases  of  eczema  of  the 
palm  and  sole.  In  a  case  mentioned  the  ap- 
plication of  emol  produced  the  same  beneficial 
consequences  so  long  as  its  use  was  continued, 
but  the  condition  returned  on  its  discontinu- 
ance. As  an  ordinary  dusting  powder,  per- 
fectly innocuous  and  inofiensive,  Dr.  Jamieson 
thinks  emol  will  be  found  superior  to  many 
now  in  use.  It  seems,  he  thinks,  to  possess 
some  anticnesmatic  power  also,  for  it  has  very 
decidedly  relieved  the  itching  complained  of 
now  and  then  during  the  eruptive  period  of 
measles  and  in  cases  of  urticaria,  and  it  has 
modified  the  stinging  sensations  felt  in  a  part 
after  it  has  been  painted  with  tincture  of  iodine. 


EMOLLIENTS  are  remedies  which  soften 
and  soothe  the  tissues  when  locally  applied. 
They  are  generally  fatty  substances  which  are 
devoid  of  medicinal  activity  when  thus  used, 
and  bland.  Their  action  is  principally  if  not 
entirely  mechanical,  and  seems  to  depend  upon 
the  protection  they  afford  to  the  areas  to 
which  they  are  applied,  as  well  as  upon  the 
softening  and  relaxation  which  follow  their 
absorption  by  the  skin  when  for  some  reason  it 
has  lost  its  own  fat  and  consequently  has  be- 
come harsh  and  dry.  In  such  conditions  as 
drying,  chapping,  and  cracking  of  the  skin,  ' 
then,  the  action  is  probably  one  of  substitu- 
tion. The  protection  which  emollients  afford 
is  manifested  in  conditions  of  cutaneous  irrita- 
tion and  inflammation,  where,  as  is  well  known, 
access  of  the  air  causes  an  aggravation  of  the 
symptoms.  This  protective  action  is  well  ex- 
emplified in  the  emollient  results  which  follow 
the  smearing  of  bland  fats  or  oils  upon  burns. 
Though  this  protective  action  is  certainly  not 
exclusively  the  property  of  fats  and  oils,  and 
may  be  exercised  practically  by  anything 
which  is  interposed  between  the  air  and  the 
surface  it  irritates,  yet  something  more  than 
mere  protection  is  necessary  to  constitute  an 
emollient,  and  in  the  peculiar  softening,  relax- 
ing, and  soothing  which  result  from  the  use  of 
fats,  whether  these  are  due  to  mere  absorption 
or  to  some  occult  and  as  yet  unexplained  ac- 
tion, there  lies  the  difference  between  a  true 
emollient  and  a  protective.  By  many  poul- 
tices are  included  among  the  emollients,  and, 
though  it  is  true  that  they  soften  and  soothe 
and  relax,  yet  these  effects  upon  the  skin  are 
certainly  less  natural  and  less  permanent  than 
those  of  fatty  substances.  The  inclusion  may 
be  necessary  for  want  of  a  word  to  describe  the 
action  of  a  poultice,  but,  as  compared  with  the 
bland  fats  and  oils,  the  mere  heat  and  moisture 
which  poultices  provide  are  certainly  not,  in 
the  true  sense,  emollient. 

Any  bland  oil  or  fat  may  be  used  as  an  emol- 
lient (it  must  be  remembered,  however,  that 
bland  oils  and  fats,  when  rancid,  become  irri- 
tants), but  those  most  frequently  nsed  for  the 
purpose  by  physicians  are  almond  oil,  olive 
oil,  castor  oil,  lard,  mutton  suet,  goose  grease, 
cacao  butter,  vaseline,  and  their  modifications 
and  compounds. — Henry  A.  Griffin. 

EMPLASTRA.— See  Plasters. 

EMULSIONS,  the  emulsa  of  the  pharmar 
copoeias,  are  fluid  preparations  in  which  ole- 
aginous substances  are  held  in  suspension,  in  a 
finely  divided  state,  by  means  of  solutions  of 
gum,  yolk  of  egg,  tincture  of  quillaia,  or  al- 
most any  viscid  substance.  As  a  rule,  they 
disguise  the  taste  of  the  drug  employed,  and 
present  it  to  the  alimentary  canal  in  a  condi- 
tion which  renders  its  absorption  easy  and 
rapid.  On  the  other  hand,  they  are  open  to 
the  objections  of  readily  spoiling,  when  gum 
or  egg  is  used  as  the  emulsifier,  and  of  being 
considerably  bulkier  than  the  drug  alone.  The 
official  emulsions  and  the  ones  most  commonly 
employed  are  those  of  ammoniac,  almonds, 
asafcetida,  and  chloroform,  to  the  articles  on 
which  the  reader  is  referred,  as  they  differ  in 
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effect  in  no  way  from  the  other  preparations  of 
those  drugs.  Essentially  the  same  as  emul- 
sions, differing  only  in  that  the  drugs  employed 
are  not  oleaginous,  are  the  mistura  guaiaei 
and  the  mistura  scammonii  of  the  Br.  Ph. 
Glyconin,  the  glyceritum  vitelli  of  the  U.  S. 
Ph.,  is  a  useful  emulsifler  of  castor  oil  and 
cod-liver  oU,  about  one  quarter  of  the  bulk  of 
whichever  oil  is  employed  being  sufficient  to 
form  a  satisfactory  emulsion  which,  if  neces- 
sary, may  be  prepared  extemporaneously.  The 
oil  is  to  be  added  slowly  to  the  glyconin  with 
brisk  stirring  or  agitation  in  a  bottle,  and 
whatever  flavouring,  in  the  shape  of  any  of  the 
essential  oils,  is  selected  should  be  combined 
last.  The  official  mucilage  of  acacia  of  the 
U.  S.  and  Br.  Ph.'s  may  also  be  employed  in  the 
same  manner  as  glyconin,  but  is  less  manage- 
able, except  by  a  skilful  pharmacist.  By  the 
use  of  the  yolk  of  eggs  very  satisfactory  emul- 
sions of  almost  any  drug  may  be  made  with 
little  trouble,  and  with  considerable  advantage 
in  the  case  of  cod-liver  oil,  as  it  adds  an  easily 
digested  albuminoid.  When  this  is  used  to 
emulsify  oily  substances,  all  that  is  necessary 
is  to  combine  them  slowly,  carefully  rubbing 
them  with  a  spoon.  Oil  of  turpentine  and 
chloroform  are  conveniently  given  by  the  aid 
of  this  agent.  The  white  of  egg  has  been  em- 
ployed to  a  certain  extent,  but  is  not  entirely 
satisfactory.  Small  amounts  of  tincture  of 
quillaia  added  to  whatever  gummy  substance 
is  employed  will  render  the  emulsification  much 
easier,  and  in  most  cases  the  process  is  satisfac- 
torily conducted  by  simply  shaking  the  sub- 
stances together  in  a  bottle.  Caution  must  be 
observed  that  the  quillaia,  which  is  somewhat 
expectorant,  is  not  contra-indicated.  For  the 
mucilage  of  acacia,  the  mucilage  either  of  Irish 
moss  or  of  dextrin  may  be  substituted,  but 
with  no  particular  advantage  except,  perhaps, 
that  of  cheapness. 

Innumerable  emulsions  of  cod-liver  oil, 
either  with  or  without  the  addition  of  phos- 
phates, hypophosphites,  malt,  preparations  of 
wild  cherry,  iron,  etc.,  are  found  in  all  the 
pharmacies,  but  they  are  more  or  less  objec- 
tionable on  account  of  the  uncertainty  as  to 
the  quality  of  oil  used  and  the  impossibility  of 
increasing  the  dose  of  oil  without  adding  to 
that  of  the  adjuvant,  which  is  not  always  de- 
sirable. The  majority  of  these  preparations 
purport  to  contain  about  50  per  cent,  of  oil, 
but  many  of  them,  put  up  by  unscrupulous 
dealers,  fall  far  short  of  that  figure.  Emul- 
sions of  castor  oil  are  best  prepared  with  mu- 
cilage of  acacia  or  of  Irish  moss,  equal  parts 
of  the  oil  and  mucilage  readily  emulsifying  on 
brisk  agitation  in  a  bottle.  Almost  any  de- 
sired flavour  may  be  employed,  but  the  essen- 
tial oils  or  waters  prepared  from  them  are  the 
easiest  to  manipulate. — Russell  H.  Nevins. 

ENDERMIC  MEDICATION  is  the  intro- 
duction of  remedies  into  the  body  by  means  of 
their  application  to  the  denuded  derma,  the  epi- 
dermis having  previously  been  raised  by  blister- 
ing and  removed.  As  is  well  known,  the  chief 
barrier  to  cutaneous  absorption  is  the  epidermis, 
and  it  was  with  the  object  of  overcoming  this 


obstacle  and  of  providing  themselves  with  an 
effective  means  of  systemic  medication  that 
the  therapeutists  of  the  past  devised  and  prac- 
tised the  method  known  as  endermic.  Consid- 
erable success  was  attained  by  this  means,  and 
the  medication  was  practised  for  many  years, 
but  there  were  connected  with  it  certain  disad- 
vantages which  were  so  serious  that  with  the 
introduction  of  the  less  objectionable  method 
of  medication  by  hypodermic  injection  the  en- 
dermic method  ceased  to  have  any  save  an  oc- 
casional employment.  At  the  present  time  it 
must  be  considered  rather  as  a  therapeutic  re- 
source than  as  a  practice  to  be  recommended. 
The  disadvantages  which  militated  so  strongly 
against  the  endermic  method  were  the  painful 
nature  of  the  procedure,  the  likelihood  of  its 
causing  obstinate  ulceration,  and  the  variabil- 
ity in  the  absorption  which  resulted,  and  hence 
the  diflSculty  which  attended  the  determination 
of  doses.  On  the  other  hand,  it  offered  the  ad- 
vantages of  another  channel  when  haste  de- 
manded the  rapid  introduction  of  remedies  by 
several  paths,  the  avoidance  of  internal  or  rec- 
tal administration  when  gastric  or  intestinal 
disease  made  those  parts  unsuitable  for  em- 
ployment, and  the  possibility  of  combining 
medicinal  action  with  that  obtained  from  blis- 
tering, which  was  of  special  value  where  local 
disease  was  to  be  treated.  It  will  therefore  be 
seen  that  the  method  might  well  be  employed 
for  want  of  a  better  one,  but  it  will  also  be 
seen  that  subcutaneous  injection  is  certainly, 
at  least  in  the  larger  number  of  cases,  its  su- 
perior. 

In  practising  endermic  medication  the  fol- 
lowing are  the  details  of  the  process  :  A  blister 
is  created  at  the  chosen  site  by  any  of  the  usual 
methods,  but  preferably  by  the  application  of 
cantharis ;  this  is  opened,  and  the  elevated  epi- 
dermis removed  with  scissors.  On  the  denuded 
area  thus  produced  the  remedy  is  spread,  usu- 
ally in  the  form  of  powder,  and  absorption  takes 
place  with  greater  or  lesser  rapidity,  according 
to  circumstances.  Occasionally,  instead  of  re- 
moving the  epidermis  of  the  blister,  it  is  sim- 
ply ptmctured  and,  the  serum  having  flowed 
out,  the  remedy  is  introduced  through  the 
orifice,  the  object  sought  by  this  modification 
being  the  subsequent  protection  of  the  excoria- 
tion by  the  epidermis.  Although  the  remedy 
is  preferably  to  be  applied  in  powder,  it  may, 
if  it  is  an  irritant,  be  advantageously  combined 
with  some  bland  substance,  such  as  lard.  The 
drugs  which  may  properly  be  introduced  by 
this  method  are  not  numerous ;  the  alkaloids 
seem  the  more  suitable  ones,  and  particularly 
morphine,  atropine,  and  strychnine.  The  dose 
of  a  drug  thus  employed  is  usually  from  two 
to  three  times  that  given  by  the  mouth,  but  in 
a  first  application  it  is  wiser  to  use  no  more 
of  the  remedy  than  would  be  safe  were  the  whole 
amount  to  be  absorbed. — Henet  A.  Geiffin. 


ENESCATA,  or  clysters,  are  liquid  prepa- 
rations designed  for  rectal  injection.  Their 
objects  are  several,  and  I  shall  proceed  to  their 
discussion  in  the  order  of  their  usefulness. 

Purgative  enemata  are  those  which  are 
given  for  the  purpose  of  causing  evacuation  of 
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the  bowels,  either  as  independent  agents  or  as 
accessories  to  cathartic  drugs  which  have  been 
taken  by  mouth.  They  act  by  virtue  of  the 
irritation  they  produce,  for  the  rectum  is  an 
irritable  tube  and  responds  to  the  invasion  by 
forcibly  contracting  and  expelling  the  injec- 
tion together  with  whatever  else  it  contains. 
Purgative  enemata  are  therefore  so  prepared, 
both  in  quantity  and  in  quality,  that  the  neces- 
sary amount  of  irritation  shall  result,  as  other- 
wise tolerance  might  occur  and  the  injected 
matter  be  retained.  To  this  end  the  quantity 
of  the  liquid  injected  is  large,  that  distention 
of  the  rectum  may  be  produced,  and  conse- 
quently vigorous  peristalsis  follow.  For  adults 
the  amount  injected  is  between  1  and  3  pints, 
and  the  quantity  diminishes  in  proportion  to 
the  years,  the  amount  proper  for  an  infant 
being  from  ^  to  1  oz. ;  for  a  child  between  two 
and  ftve,  from  3  to  4  oz. ;  and  for  one  be- 
tween ten  and  fifteen  years  of  age,  from  6  to 
8  oz.  Besides  the  expulsive  action  which  re- 
sults from  this  mechanical  distention  of  the 
rectum,  peristaltic  activity  is  reflexly  obtained 
by  the  injection  of  such  substances  as  will  irri- 
tate the  mucous  membrane,  and  this  increased 
peristalsis  is  not  confined  to  the  rectum,  but  is 
manifested  by  the  intestines  far  above  that 
point.  Various  measures  are  adopted  to  evoke 
this  reflex,  and  among  them  the  temperature 
of  the  fluid  injected  has  much  to  do  with  the 
efficacy  of  the  enema.  If  the  material  injected 
is  of  the  rectal  temperature,  the  tendency  will 
be  for  it  to  be  retained,  or  at  least  not  actively 
to  be  ejected,  though  whether  it  is  retained  or 
not  will  depend  upon  its  other  characteristics, 
for  injections  sufficiently  large  or  sufficiently 
irritating  will  be  rejected  in  spite  of  their  be- 
ing of  the  same  degree  of  heat  as  the  body. 
Their  temperature,  however,  is  one  element  in 
the  successful  operation  of  purgative  enemata, 
and  the  more  it  departs  from  the  heat  of  the 
rectum  the  greater  is  the  cathartic  activity. 
Cold  fluids  are  therefore  obviously  more  active 
than  hot  ones.  Of  still  greater  power  to  reflex- 
ly stimulate  the  vermicular  contractions  are 
medicinal  substances  which  chemically  are  irri- 
tants to  the  rectal  mucosa,  a  power  which  may 
be  illustrated  by  the  energy  with  which  evac- 
uation takes  place  when  a  small  amount  of 
glycerin  is  injected,  though  with  this  energy 
quantity  (so  far  as  distention  is  concerned)  and 
temperature  have  nothing  to  do.  These  three 
elements,  then — quantity,  temperature,  and  ir- 
ritant properties — contribute  to  the  greater  or 
the  lesser  activity  of  purgative  enemata,  and 
in  practice  they  are  variously  employed  and 
combined.  For  a  mild  effect  demulcent  in- 
fusions, such  as  those  of  slippery  elm  and  lin- 
seed, may  be  injected,  as  may  olive  oil,  and 
even  the  introduction  of  a  sufficient  quantity 
of  warm  water  may  be  effective,  but  if  the  wa- 
ter is  cold  the  effect  is  greater,  though  still 
mild.  Cold  injections  are  of  particular  benefit 
in  cases  of  hmmorrhoids,  which  are  so  often 
present  in  those  habitually  constipated,  for  the 
beneficial  action  of  cold  applications  upon  piles 
is  well  known.  In  biliousness,  too,  these  cold 
enemata  are  of  great  value,  while  one  of  the 
most    satisfactory  treatments  for  simple  ca- 


tarrhal jaimdice  is  the  rectal  injection  of  ice 
water.  To  be  effective,  the  ice  water  to  the 
amount  of  a  quart  should  be  slowly  injected 
into  the  rectum  once  or  twice  a  day  and  re- 
tained for  ten  minutes  before  it  is  permitted  to 
escape.  The  particular  value  of  this  procedure 
is  supposed  to  reside  in  a  reflex  stimulation  of 
the  peristaltic  action  of  the  gall  bladder  and 
the  bile  ducts  resulting  from  its  use. 

Of  all  the  enemata  for  cathartic  effect,  by  far 
the  most  frequently  used  is  that  of  simple  soap- 
suds, which  is  usually  prepared  by  vigorously 
agitating  Castile  soap  in  warm  water.  This  is 
an  exceedingly  effective  preparation,  and  its 
activity  may  be  increased  by  the  addition  to  it 
of  various  agents,  generally  cathartics,  which 
are  more  or  less  irritating.  For  this  purpose 
there  may  be  added  to  the  quart  of  soapsuds 
used  for  adults  an  ounce  of  castor  oil,  or  3 
drachms  of  glycerin,  or  8  drachms  of  tincture 
of  aloes  and  myrrh,  or  an  ounce  of  magnesium 
sulphate,  while,  if  still  greater  activity  is  de- 
sired, from  i  to  1  oz.  of  oil  of  turpentine  may 
be  added.  When  turpentine  or  castor  oil  is . 
added,  however,  it  should  be  seen  to  that  it  is 
well  suspended  in  the  mixture  by  the  use  of  a 
sufficient  amount  of  soap  or  other  means,  else 
separation  will  occur  and  the  result  may  be 
disappointing.  Aside  from  its  use  to  impart  a 
greater  cathartic  activity,  oil  of  turpentine  is 
often  added  to  enemata  for  a  carminative  ac- 
tion when  much  flatulence  is  present,  and 
when  flatulence  is  to  be  corrected  rather  than 
constipation  an  emulsion  containing  from  i  to 
1  oz.  of  oil  of  turpentine  may  be  introduced, 
or  from  3  to  4  oz.  of  milk  of  asafoetida.  Be- 
sides these  there  are  other  agents,  such  as  senna 
tea  and  cathartic  infusions  in  general,  which 
are  at  times  injected  for  the  purpose  of  purgar 
tion,  and  the  permutations  and  combinations 
of  the  remedies  I  have  already  mentioned  are 
innumerable.  A  common  combination  is  a 
tablespoonful  each  of  common  salt,  molasses, 
and  lard  or  olive  oil  or  soft  soap  to  a  pint  of 
water._  Glycerin  is  also  used  as  a  cathartic 
injection,  not  only  for  addition  to  the  soap- 
suds enema,  as  already  described,  but  for  its 
individual  action.  One  or  two  drachms  may  be 
introduced  into  the  rectum,  but  it  is  ordinarily 
combined  with  warm  water  in  variable  amount, 
for  undiluted  its  action  is  unnecessarily  violent 
and  irritating.  A  commoner  method  of  thus 
employing  glycerin,  however,  is  in  a  supposi- 
tory. 

The  administration  of  a  purgative  enema  is 
not  a  highly  complicated  thing  or  one  which 
requires  great  skill,  but  it  does  require  care 
and  common  sense,  for  otherwise  painful  and 
even  serious  results  may  follow.  The  proced- 
ure is  as  follows :  An  ordinary  hand-bulb 
syringe  is  generally  employed,  and  for  rectal 
injection  one  of  its  smallest  tips  is  to  be  at- 
tached. This  having  been  done,  the  apparatus 
is  filled  with  the  fluid  to  be  injected  by  plac- 
ing the  supply  tube  in  the  vessel  which  con- 
tains the  enema  and  squeezing  the  bulb  a 
sufficient  number  of  times  to  accomplish  the 
desired  result.  Should  this  caution  be  neg- 
lected, the  first  few  squeezes  upon  the  bulb 
when  the  apparatus  is  in  position  will  result  in 
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the  expulsion  of  the  air  the  syringe  contains 
into  the  gut,  an  occurrence  which  will  materi- 
ally add  to  the  patient's  discomfort.  The  tip, 
having  been  anointed  with  vaseline  or  some 
other  lubricating  material,  is  gently  inserted 
within  the  anus,  and  a  towel  or  other  cloth  is 
wound  about  and  firmly  pressed  against  the 
junction  of  the  anus  and  tip,  that,  so  far  as 
possible,  a  tight  joint  may  be  secured.  And 
now  the  fluid  is  injected,  slowly,  steadily,  and 
with  as  little  interruption  as  possible,  until  the 
entire  amount  is  introduced  or  until  the  pa- 
tient complains  of  pain.  In  the  latter  event 
the  operation  of  the  syringe  should  cease  until 
the  discomfort  has  passed,  when  it  may  be  re- 
sumed and  more  of  the  enema  introduced.  If 
severe  and  persistent  pain  is  complained  of, 
however,  the  injection  should  at  once  be  termi- 
nated and  the  syringe  removed.  After  the 
withdrawal  of  the  tip  the  towel  should  be 
firmly  pressed  against  the  anus  and  retained 
there  in  spite  of  a  moderate  amount  of  colicky 
pain  until  it  becomes  evident  that  expulsion 
must  be  permitted.  It  is  then  removed  and 
the  enema  escapes,  generally  bringing  with  it 
more  or  less  fsecal  matter.  Should  the  enema 
be  ineffectual  it  may  be  repeated  after  an  in- 
terval sufiiciently  long  for  rest.  Occasionally 
it  will  happen  that  an  enema  is  not  voided 
but  is  retained.  Under  these  circumstances 
no  harm  is  likely  to  result,  but  it  is  wise  to 
repeat  the  injection,  and  the  second  enema, 
being  expelled,  brings  with  it  what  is  left  of 
the  first.  The  ordinary  fountain  syringe  is 
preferred  by  some  for  the  administration  of 
purgative  enemata.  Its  use  is  not  so  common 
as  that  of  the  hand-bulb  syringe,  but  it  cer- 
tainly has  the  advantage  of  a  greater  gentle- 
ness of  action.  For  glycerin  enemata,  which 
are  small  in  quantity,  no  such  procedure,  of 
course,  is  needed,  the  simple  injection  by  means 
of  a  hard-rubber  syringe  being  all  that  is  re- 
quired. 

The  therapeutical  application  of  purgative 
enemata  is  naturally  to  produce  evacuation  of 
the  bowels,  and,  though  revulsion  may  indeed 
be  accomplished  by  their  use,  it  is  generally 
revulsion  of  an  inadequate  amount,  and  their 
chief  employment  is  for  the  correction  of  con- 
stipation, either  as  adjuvants  to  cathartic  rem- 
edies given  by  mouth  or  instead  of  them.  In 
cases  of  constipation,  therefore,  where  prompt 
evacuation  is  demanded,  as  well  as  in  cases 
where  the  internal  administration  of  cathartics 
is  contra^indicated,  lies  the  chief  usefulness  of 
purgative  enemata.  In  accumulation  of  fmces 
in  the  rectum  and  lower  colon  repeated  injec- 
tion may  be  necessary,  and  even  this  may  be 
insufficient  unless  combined  with  digital  dis- 
integration and  removal.  Haiitual  constipa- 
tion, too,  may  be  treated  by  the  use  of  enemata, 
though  improperly  unless  the  treatment  also 
includes  the  more  radical  correction  of  the 
condition  by  diet,  exercise,  water-drinking, 
regularity,  and  those  other  remedies  which  the 
condition  of  the  individual  may  demand. 
Their  repeated  use,  moreover,  should  never  be 
permitted  for  more  than  a  brief  period,  and  in 
cases  where  anything  more  than  the  most  in- 
frequent repetition  is  demanded  warm  injec- 


tions should  be  avoided  on  account  of  the 
local  atony  and  relaxation  they  cause.  In 
such  cases  cold  injections  should  invariably  be 
employed. 

Aside  from  the  conditions  I  have  mentioned 
as  appropriately  treated  by  laxative  enemata 
are  those  where  cathartic  drugs  are  more  often 
employed,  for  they  may  often  be  used  as  sub- 
stitutes for  cathartic  remedies  where  those  are 
indicated  as  well  as  where  they  are  contra-indi- 
cated. The  use  of  enemata  may  therefore  fre- 
quently be  rather  one  of  choice  than  of  neces- 
sity, but  in  the  larger  number  of  cases  there 
will  be  circumstances  which  will  make  the  use 
of  either  the  one  or  the  other  especially  appro- 
priate. It  must  be  remembered,  however,  that 
purgative  enemata  are  not  merely  rectal  in 
action,  but  their  effect  upon  peristalsis  is  mani- 
fested far  above  their  area  of  contact.  This, 
as  has  been  said,  is  due  to  reflex  action,  for, 
though  many  enemata  contain  active  cathartic 
ingredients,  it  is  hardly  reasonable  to  suppose 
that  their  absorption  is  sufficient  to  bear  any 
other  than  the  slightest  part  in  setting  up  the 
widespread  peristalsis,  though  the  opposite  has 
been  maintained. 

There  can  scarcely  be  said  to  be  any  absolute 
contra-indications  to  the  use  of  some  sort  of 
purgative  enema,  but  great  care  will  often  be 
necessary  in  their  administration,  for,  aside 
from  the  pain  they  cause  when  local  inflam- 
mation is  present  and,  even  if  it  is  not,  when 
they  are  roughly  injected,  they  are  quite  com- 
petent to  cause  rupture  of  the  intestine  if  it 
has  previously  been  weakened  by  disease ; 
moreover,  fainting  may  result  from  their  too  ' 
generous  and  forcible  introduction,  though 
both  these  accidents  are  more  likely  to  occur 
in  enteroclysis  than  with  simple  purgative 
enemata.  Finally,  it  must  not  be  forgotten 
that  if  they  are  roughly  administered,  and  espe- 
cially if  their  use  is  long  continued,  they  may 
be  the  cause  of  such  unfortunate  conditions  as 
fissure,  ulceration,  and  ischiorectal  abscess. 

Purgative  enemata  are  generally  prepared 
extemporaneously,  but  some  few  are  oincial, 
though  not  in  the  United  States.  The  enema 
of  aloes,  enema  aloes  (Br.  Ph.),  contains  40 
grains  of  aloes,  15  grains  of  potassium  carbon- 
ate, and  10  fl.  oz.  of  mucilage  of  starch,  mixed 
and  rubbed  together.  Aside  from  its  purga- 
tive value  it  is  said  to  be  an  efficient  remedy 
against  threadworms.  The  enema  of  asafoet- 
ida,  enema  asafoetidcB  (Br.  Ph.),  contains  30 
grains  of  asafoetida  rubbed  up  with  4  fl.  oz.  of 
distilled  water  so  as  to  form  an  emulsion.  Its 
special  value  is  seen  in  flatulent  cases.  The 
enema  of  sulphate  of  magnesium,  enema  mag- 
nesii  sulphatis  (Br.  Ph.),  contains  1  oz.  of  mag- 
nesium sulphate,  1  fl.  oz.  of  olive  oil,  and  15  fl. 
oz.  of  mucilage  of  starch.  The  enema  of  tur- 
pentine, enema  terebinthince  (Br.  Ph.),  contains 
1  fl.  oz.  of  oil  of  turpentine  and  15  fl.  oz.  of 
mucilage  of  starch.  It  is  not  only  purgative, 
but  carminative. 

Nutrient  enemata,  nutritive  enemata,  or 
nutritious  enemata,  are  those  given  for  the 
purpose  of  introducing  food  into  the  body. 
Their  administration  is  often  spoken  of  as  rec- 
tal alimentation.    Feeding  by  the  rectum  can 
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only  be  considered  as  a  poor  substitute  for  the 
ordinary  feeding  by  the  mouth,  since  it  can  be 
employed  only  for  brief  periods  of  time,  but  in 
cases  in  which  gastric  ingestion  is  interfered 
with  or  gastric  digestion  and  absorption  are 
impaired,  as  well  as  in  cases  of  disease  where 
absolute  rest  of  the  stomach  is  demanded,  the 
administration  of  nutrient  enemata  becomes  of 
great  importance,  and  often  indeed  is  the  only 
means  of  saving  life.  Thus,  in  stricture  of  the 
cesophagus  and  in  pharyngeal  paralysis  rectal 
alimentation  may  be  employed  until,  with  the 
correction  of  the  morbid  condition,  swallowing 
again  becomes  possible;  and  even  if  the  con- 
dition is  irremediable,  as  is  the  case  with  oeso- 
phageal cancer,  life  may  by  this  means  be 
somewhat  prolonged.  In  ulcer  of  the  stom,ach 
no  treatment  is  so  valuable  as  the  use  of  rectal 
feeding,  for  by  it  are  secured  the  nourishment 
of  the  patient  and  at  the  same  time  that  per- 
fect rest  of  the  diseased  part  which  is  so  essen- 
tial to  rapid  and  perfect  healing.  And  what  is 
true  of  gastric  ulcer  is  quite  as  true  of  wounds 
of  the  oesophagus  and  stomach,  whether  opera- 
tive or  not,  and  also  of  intense  irritability  of 
the  stomach,  either  with  or  without  actual 
gastritis. 

So  far  as  the  food  injected  is  concerned,  it 
must  be  predigested  in  order  that  a  perfect  re- 
sult may  follow,  for,  though  the  rectum  and 
especially  the  colon  are  capable  of  active  ab- 
sorption, they  are  not  in  any  sense  organs  of 
digestion.  Concentration  is  also  required  in 
nutritive  enemata,  for  absorption  is  not  so 
complete  from  the  rectum  as  it  is  from  the 
stomach  and  small  intestine,  and  the  volume 
of  these  injections  is  necessarily  limited.  It  is 
therefore  necessary  that  the  greatest  amount 
of  nourishment  shall  be  contained  in  the  small- 
est volume.  A  great  many  foods  have  been 
proposed  and  used  for  the  purpose  of  rectal 
alimentation,  and  variously  modified  and  com- 
bined, but,  after  all,  there  are  none  more  reliable 
and  valuable  than  peptonized  mills;  prepared  in 
the  ordinary  way.  If  it  is  thought  advisable, 
eggs  may  be  peptonized  with  the  milk  or,  in- 
stead of  milk,  a  milk  gruel  may  be  peptonized 
and  used.  Meat  extracts  and  preparations  are 
preferred  by  some.  They  may  be  given  mixed 
with  the  peptonized  milk  or  artificially  di- 
gested and  injected  alone.  In  fact,  there  are  at 
present  a  number  of  predigested  meat  prepara- 
tions in  the  market,  any  one  of  which  is  suita- 
ble for  rectal  feeding.  The  often-mentioned 
meat  preparation  of  Leube  is  also  desirable, 
though  far  more  troublesome  to  make.  It  con- 
sists of  from  50  to  100  grammes  of  the  pan- 
creas of  swine  or  cattle,  freed  from  fat,  finely 
minced,  and  mixed  with  from  150  to  300 
grammes  of  beef  prepared  in  the  same  way. 
To  this  are  added  from  50  to  150  c.  c.  of  luke- 
warm water,  and  the  pasty  mass  which  results 
is  at  once  injected  through  a  rectal  tube.  If 
it  is  not  given  at  once  the  meat  fibre  swells 
and  the  injection  is  made  more  difficult.  Pat 
is  sometimes  added  to  the  mixture  and  occa- 
sionally starch.  Egg  albumen  may  be  given 
as  a  nutrient  enema  with  or  without  the  yolk, 
and  if  sodium  chloride  is  added  in  the  propor- 
tion of  15  grains  to  each  egg  it  is  said  that  a 


considerable  absorption  takes  place,  though 
ordinarily  the  rectum  does  not  take  up  albu- 
men unless  it  has  been  previously  converted 
into  peptone.  In  some  cases  where  rectal  ali- 
mentation is  used  stimulation  may  also  be  ne- 
cessary, and  then  it  will  be  proper  to  add  to 
each  injection  from  -J  to  1  oz,  of  whisky. 

Aside  from  the  use  of  nutritive  enemata  as 
substitutes  for  the  ordinary  alimentation,  they 
may  also  be  used  in  combination  with  it  as  ad- 
juvants when  for  any  reason  additional  nour- 
ishment is  demanded.  This  application  of 
rectal  alimentation  is,  however,  seldom  required 
or  practised,  but  occasionally  there  is  employed 
the  injection  of  defibrinated  blood,  which  Dr. 
A.  H.  Smith  has  described.  This  practice  may 
be  briefly  described  as  follows :  The  blood  is 
defibrinated  by  whipping  with  twigs  as  it  fiows 
from  the  slaughtered  animals.  It  is  injected 
usually  twice  a  day  (in  severe  cases  every  two 
or  three  hours),  warmed  to  the  rectal  tempera- 
ture, and  in  quantity  of  from  3  to  6  oz.  It  is 
apt  to  cause  constipation,  the  stools  are  ren- 
dered offensive,  and  the  rectum  is  coated  with 
an  ill-smelling  material ;  but  these  disadvan- 
tages may  easily  be  removed  by  the  occasional 
use  of  a  cleansing  injection  of  warm  water. 

Nutritive  enemata  are  in  every  way  in  con- 
trast with  those  designed  to  purge,  for  here 
the  end  sought  is  retention,  while  of  purgative 
enemata  the  object  is  expulsion.  Nutritive 
enemata  are  therefore  small  in  volume,  and  it 
is  seldom  proper  to  administer  more  than  6  fl. 
oz.,  while  4  fl.  oz.  is  generally  a  more  suitable 
amount.  For  the  same  reason  they  are  given 
warm,  the  temperature  of  the  fluid  being  gen- 
erally that  of  the  rectum  or  slightly  above  it. 
It  has  been  proposed  to  give  to  nutrient  ene- 
mata an  acid  reaction,  for  the  reason  that  the- 
oretically there  would  be  a  more  rapid  osmosis 
from  the  rectum,  whose  secretions  are  alkaline. 
Practically,  however,  this  acidity  would  be  but 
a  cause  of  irritation  and  hence  probably  of  ex- 
pulsion; a  bland  fluid  is  therefore  invariably 
to  be  used.  In  administering  nutrient  ene- 
mata the  injection  is  made  most  gently  and 
slowly,  that  the  rectal  irritability  may  not  be 
aroused,  and  for  the  same  reason  their  repeti- 
tion should  be  relatively  infrequent,  once  in 
six  hours  being  quite  as  often  as  it  is  advisable 
to  give  them.  Iprevious  to  their  administra- 
tion it  should  be  seen  that  the  rectum  contains 
no  faeces,  else  absorption  will  be  less  complete, 
and  during  the  employment  of  rectal  feeding  the 
use  of  an  occasional  enema  of  simple  warm  water 
will  promote  local  cleanliness  and  consequent 
absorption  and  tend  to  diminish  the  irritation 
which  will  necessarily  occur  to  some  degree. 
So  far  as  the  giving  of  the  injection  is  con- 
cerned, it  may  be  introduced  by  the  ordinary 
hand-bulb  syringe,  but  there  is"  much  advan- 
tage in  making  the  injection  through  a  soft 
rectal  tttbe  to  whose  external  end  is  attached  a 
funnel.  Not  only  is  this  rectal  tube  less  apt 
to  cause  irritation  itself  than  the  hard  point  of 
the  bulb  syringe,  but  it  may  be  introduced 
farther  into  the  intestine,  and  there  seems 
reason  to  believe  that  if  the  injection  is  made 
into  the  colon  rather  than  into  the  rectum 
itself  retention  and  absorption  are  more  like- 
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ly  to  result.  Moreover,  the  entrance  of  the 
fluid  through  the  tube  is  less  forcible  than 
through  the  syringe,  and,  gently  flowing  in,  it 
is  much  less  apt  to  be  ejected.  In  spite  of  all 
precautions,  however,  the  period  of  time  dur- 
ing which  rectal  alimentation  can  be  employed 
is  a  limited  one,  for  sooner  or  later  (in  one 
ease  it  may  be  a  few  days  and  in  another  a  few 
weeks)  there  results  unconquerable  intolerance 
on  the  part  of  the  intestine,  and  the  enema  is 
voided  as  soon  as  it  is  introduced.  This  time 
indeed  may  be  postponed  by  the  addition  of  a 
small  quantity  of  laudanum  to  each  injection 
so  soon  as  the  signs  of  irritability  begin  to  ap- 
pear, but  in  spite  of  this,  too,  rectal  alimenta- 
tion can  not  long  be  persisted  in. 

Medicinal  enemata  are  those  which  con- 
tain active  remedial  agents  the  object  of 
whose  introduction  is  either  absorption  and 
the  production  of  their  systemic  effects  or  else 
local  action  upon  morbid  conditions  of  the 
rectum  or  of  adjacent  structures.  Of  drugs 
thus  given  for  their  systemic  effect  little  need 
be  said  save  generalities,  for  the  larger  number 
of  drugs  whose  action  is  constitutional  may  be 
so  administered,  provided  only  that  they  are  not 
locally  irritating  and  that  they  are  capable  of 
being  absorbed  from  the  rectum.  The  matter 
is,  however,  far  from  being  the  simple  one  that 
mouth  administration  is,  for  no  such  power  to 
dissolve  and  to  dispose  of  remedies  lies  in  the 
rectum  as  is  possessed  by  the  stomach  and 
upper  intestine.  Solid  remedies  may  of  course 
be  dissolved  within  the  rectum  and  absorbed, 
as  is  evident  from  the  successful  employment 
of  medicinal  suppositories,  but  the  giving  of 
drugs  in  a  variety  of  forms  and  of  crudeness  is 
not  possible  in  the  case  of  the  rectum  as  it  is 
in  that  of  the  upper  portion  of  the  alimentary 
tract.  Moreover,  the  reaction  of  the  rectal 
secretions  is  alkaline,  and  this  necessarily  limits 
the  absorption  of  medicines — a  limitation  which 
is  not  observed  in  medicating  by  the  mouth, 
for  a  remedy  thus  introduced,  if  it  is  not  solu- 
ble and  absorbable  in  the  acid  medium  of  the 
stomach,  may  still  be  dissolved  and  taken  up 
when  it  has  reached  the  small  intestine  and  has 
been  acted  upon  by  its  alkaline  contents.  For 
this  reason  the  rectal  administration  of  reme- 
dies which  are  soluble  only  in  acid  media  is  not 
rational,  for  precipitation  will  certainly  occur 
unless  the  amount  of  acid  is  sufficient  to  over- 
come the  neutralizing  and  consequently  pre- 
cipitating effect  of  the  rectal  secretion,  while, 
if  the  acidity  of  the  enema  is  pronounced,  irri- 
tation results  and  therefore  expulsion  is  likely. 
Nevertheless,  acid  solutions  may  be  used  and 
are,  as  for  instance  in  the  administration  of 
quinine  by  the  rectum :  but  the  procedure  is 
certainly  of  limited  value  and  applicability. 

So  long  as  acids  are  not  required  for  their 
solution,  alkaloids  are  particularly  suited  for 
rectal  administration,  because  of  the  smallness 
of  their  doses  and  their  ready  absorption,  but 
their  incorporation  in  a  suppository  is  an  easier 
means  of  introducing  them,  and  they  are  little 
used  in  medicinal  enemata.  In  general,  how- 
ever, and  regardless  of  solubilities,  absorption 
by  the  rectum  is  far  less  sure,  rapid,  and  com- 
plete than  it  is  by  the  stomach  and  small  intes- 


tine, and  its  incompleteness  therefore  makes 
necessary  the  administration  of  larger  doses  of 
remedies  than  would  be  appropriate  for  giving 
by  the  mouth.  How  much  larger  shall  be  the 
doses  of  remedies  thus  introduced  will  depend 
upon  the  circumstances  of  the  case  and  par- 
ticularly upon  the  drug,  for  some  drugs  are  far 
more  completely  and  rapidly  absorbed  than 
others.  In  general,  though,  the  rectal  dose  is 
of  twice  the  size  of  the  dose  by  the  mouth.  It 
would  be  too  long  a  task  to  attempt  here  the 
discussion  of  the  suitability  of  individual  drugs 
for  rectal  administration ;  that  is  more  prop- 
erly to  be  discussed  where  each  drug  is  sepa- 
rately considered.  But  in  general  it  may  be 
said  that  suppositories  offer  a  more  convenient 
and  useful  means  of  systemic  medication  by 
the  rectum  than  enemata  do,  provided,  of 
course,  the  remedy  to  be  used  is  one  whose  in- 
corporation in  a  suppository  is  possible. 

The  administration  of  alcoholic  stimulants 
by  the  rectum  is  by  all  means  the  most  impor- 
tant employment  of  medicinal  enemata  for  sys- 
temic effect,  for  absorption  and  diffusion  are  in 
their  case  rapid  and  complete.  Their  energy 
and  rapidity  of  action  are  increased  by  heat, 
and  in  cases  where  swallowing  is  impossible 
the  injection  of  whisky  mixed  with  water  of  a 
temperature  as  high  as  can  comfortably  be 
borne  ranks  in  effectiveness  Jittle  below  stimu- 
lation by  hypodermic  injection. 

The  method  of  administration  of  medicinal 
enemata  for  systemic  action  is  similar  to  that 
of  nutrient  enemata.  The  medicine  should  be 
thoroughly  dissolved  or  suspended  in  water, 
and  if  its  character  is  at  all  irritating  the  use 
of  starch  water  as  a  vehicle  will  to  some  extent 
overcome  this.  The  quantity  injected  should 
seldom  exceed  2  oz.,  and  it  should  be  about 
100°  P.  in  temperature.  Its  introduction  should 
be  slowly  and  carefully  performed,  and  every 
effort  should  be  made  to  have  it  retained. 
Previous  to  its  introduction  the  rectum  should 
be  cleansed,  if  necessary,  by  a  simple  injection 
of  warm  water.  It  is  rarely  possible,  however, 
to  continue  the  use  of  medicinal  enemata  long, 
for  the  intolerance  of  the  rectum  is  easily 
aroused,  and  this  in  spite  of  every  precaution. 
Medication  by  the  rectum  is  therefore  limited 
in  its  usefulness,  and  but  a  poor  substitute  for 
medication  by  the  mouth. 

Medicinal  enemata  are  also  employed  for 
their  local  effect,  either  upon  the  rectum  itself  or 
upon  neighbouring  structures.  These  demand 
no  detailed  consideration,  for  they  are  fully 
considered  elsewhere.  The  destruction  of  thread 
or  seat  worms  is  accomplished  by  the  use  of 
medicinal  enemata,  though  they  may  be  re- 
moved by  the  injection  either  of  warm  or  of 
cold  water,  or  by  the  use  of  the  ordinary  soap- 
suds enema ;  an  injection  more  commonly  used 
and  probably  more  effective  is  infusion  of 
quassia.  The  ofiBcial  enema  of  aloes,  too,  is 
.said  to  be  excellent.  Medal  inflammation  and 
ulceration  are  also  treated  by  medicinal  ene- 
mata, which  are  generally  anodyne,  demulcent, 
or  astringent.  Starch  water  is  frequently  the 
vehicle  in  such  cases,  and  its  soothing  action  is 
often  most  beneficial,  and  opium,  usually  in  the 
form  of  laudanum,  may  be  added  if  an  ano- 
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dyne  is  required.  Of  astringent  remedies  thus 
employed,  silver  nitrate  is  probably  the  com- 
monest; a  solution  containing  from  10  to  20 
grains  to  the  pint  is  suitable  in  strength. 
Bismuth,  too,  is  occasionally  employed  in  sus- 
pension. Ainmiic  colitis  is  most  effectively 
treated  by  enemata  of  solution  of  quinine,  1 
part  in  1,000,  but  the  injection  in  such  cases  is 
not  the  ordinary  rectal  one,  but  is  rather  irri- 
gation of  the  colon,  or  a  high  injection,  vehich 
is  more  properly  an  enteroclysis.    (See  Entero- 

CLYSMS.) 

Of  neighbouring  organs,  the  bladder  is  the 
one  whose  medication  is  most  commonly  ef- 
fected by  enemata.  It  is  usually  an  anodyne 
action  which  is  sought  in  this  case,  and,  though 
an  enema  which  contains  opium  or  perhaps 
belladonna  is  highly  efficient,  these  remedies  are 
oftener  introduced  in  suppositories. 

As  is  the  case  with  purgative  and  nutrient 
enemata,  medicinal  enemata  are  generally  pre- 
pared extemporaneously,  and  qualitatively  and 
quantitatively  made  up  according  to  the  desire 
of  the  presoriber.  One  medicinal  enema,  how- 
ever, is  official,  enema  of  opium,  enema  opii 
(Br.  Ph.),  containing  -J  il.  drachm  of  tincture 
of  opium  and  2  il.  oz.  of  mucilage  of  starch. 

Forced,  enemata. — See  Enteboolysms. 

Gaseous  enemata  are  no  longer  employed 
to  any  extent,  though  occasionally  the  forcible 
introduction  of  air  into  the  rectum  and  colon 
is  practised  with  a  view  to  the  redaction  of 
intussusception.  At  one  time  the  rectal  injec- 
tion of  hydrogen  sulphide  diluted  with  carbonic 
acid,  as  proposed  by  Bergeon,  was  considera- 
bly practised  with  a  view  to  favourably  affect- 
ing tuberculosis.  Little  advantage  seeras  to 
have  resulted  from  the  practice,  however,  and 
it  has  now  been  abandoned. 

[In  an  editorial  article  the  Therapeutic  Ga- 
zette says :  "  We  believe  that  large  rectal 
injections,  or  injections  of  sufficient  size  to 
wash  out  the  sigmoid  flexure  and  colon,  are 
not  sufficiently  resorted  to,  particularly  in 
those  cases  of  diarrhoea  in  which  a  catarrhal 
element  is  well  marked.  In  these  catarrhal 
cases  it  will  generally  be  found  that  mixed 
with  the  watery  portion  of  the  discharge  there 
is  more  or  less  mucus  in  strings  or  flakes, 
which  indicates,  as  a  rule,  that  a  certain 
amount  of  the  trouble,  at  least,  is  situated  in 
the  colon.  While  the  rule  is  by  no  means  an 
absolute  one,  the  presence  of  large  quantities 
of  mucus  indicates  very  strongly  that  the 
whole  trouble  is  in  the  larger  bowel.  It  is  evi- 
dent, therefore,  that  the  use  of  drugs  by  the 
mouth  is  a  very  indirect  way  of  influencing 
the  diseased  area,  since  the  medicament  must 
pass  through  the  oesophagus,  the  stomach,  the 
duodenum,  and  the  small  intestine  before  it 
arrives  at  the  point  where  its  therapeutic  effi- 
cacy is  to  be  developed.  On  the  other  hand, 
good  results  are  attained  if  large  clysters  are 
given  by  means  of  a  hydrostatic  syringe  ele- 
vated not  more  than  eighteen  inches  or  two 
feet  above  the  rectum.  Such  treatment  will 
frequently  control  the  movements,  limiting 
them  to  one  or  two  in  twenty-four  hours,  even 
if  the  fluid  character  of  the  stool  remains  un- 
changed.   Various  substances  have  been  em- 


ployed dissolved  in  the  water  to  be  injected. 
Some  of  them  have  not  only  a  powerful  local 
action,  but,  in  addition,  are  capable  on  absorp- 
tion of  producing  widespread  influences 
throughout  the  body.  Among  these  may  be 
mentioned  salicylic  acid  and  its  relatives,  ni- 
trate of  silver,  iodoform  when  given  in  oil 
emulsion,  and  some  of  the  vegetable  astrin- 
gents. The  substance  which  has  always  given 
us  the  best  results  under  these  circumstances 
is  the  sulphocarbolate  of  zinc  in  the  proportion 
of  10  to  30  grains  to  an  injection  amounting 
to  from  2  to  3  quarts.  In  some  instances  tiie 
water  should  be  tepid,  in  others  it  should  be 
as  hot  as  the  bowel  can  stand,  and  in  still 
others  it  should  be  quite  cold,  the  temperature 
of  the  injection  depending  largely  upon  the 
acuteness  of  the  inflammatory  process  and  the 
sensations  of  the  patient,  for  in  the  same  way 
that  an  application  of  cold  water  is  grateful  to 
a  sprained  ankle  of  one  individual,  while  an- 
other prefers  hot  water,  so  does  one  patient 
get  comfort  from  cold  injections  and  another 
from  heated  ones.  If  the  water  be  cold,  care 
should  be  taken  that  undue  chilling  of  the 
body  does  not  result  in  feeble  persons,  or  if 
hot,  on  the  other  hand,  that  a  mild  degree  of 
heat  fever  is  not  produced.  The  success  of 
this  treatment  depends  absolutely,  in  many  in- 
stances, upon  the  gentleness  and  care  with 
which  the  injection  is  given,  and  the  water 
must  be  allowed  to  trickle  into  the  bowel  rather 
than  to  enter  it  with  any  force,  for  the  three 
reasons  that  (1)  if  force  is  used,  the  bowel  im- 
mediately resists  the  injection  and  perhaps 
forces  it  out.  (2)  It  becomes  so  irritable  tHat 
further  injections  are  impossible.  (3)  This 
condition  of  rectal  irritability  reflexly  causes 
irritability  of  the  entire  intestinal  tract  in 
much  the  same  way  that  rectal  ulcers  may 
cause  diarrhoea,  and  as  a  consequence  the  pa- 
tient is  worse  than  before  the  method  was 
attempted.  In  those  cases  of  chronic  diairhcea 
in  which  the  patient  is  markedly  emaciated 
and  unable  to  digest  much  food,  so  that  the 
condition  of  impaired  nutrition  is  an  important 
factor  in  preventing  recovery,  this  method  of 
treatment  is  to  be  highly  recommended,  and  it 
is  worthy  of  note  that  a  small  rectal  injection, 
amounting  to  an  ounce  or  two  of  iodoform  and 
sweel-oil  emulsion,  in  the  proportion  of  5 
grains  to  the  ounce,  injected  into  the  bowel 
after  a  large  watery  movement  has  passed 
away,  will  relieve  any  tendency  to  tenesmus 
and,  by  the  absorption  of  a  small  amount  of 
iodine,  exercise  a  useful  influence  over  the 
catarrhal  process  which  underlies  the  svmptom 
which  we  are  treating."] — Hesrt  A.  Griffin. 

ENTEBOCLYSMS  are  large  enemata 
which  are  injected  not  merely  into  the  rec- 
tum, but  also  into  the  colon  and  even  past  the 
ileo-CEecal  valve.  They  are  also  known  as 
forced  enemata,  or  high  enemata,  and  their 
employment'  or  administration  is  known  as 
enteroclysis.  Bnteroclysms  are  administered 
for  severaljobjects — the  washing  and  cleansing 
of  the  bowel,  the  application  of  medicinal  so- 
lutions to  the  intestinal  mucous  membrane,  the 
reduction  of  intussusception,  the  removal  of 
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/(Ecal  accumulation,  the  reduction  of  febrile 
temperature  by  the  use  of  cold  liquids,  stimu- 
lation and  preservation  of  body  heat  by  the  use 
of  hot  liquids,  and  the  restoration  to  the  body 
of  fluid  which  has  been  lost  by  severe  fuemor- 
rhage  or  serous  discharge. 

Enteroclysms  designed  for  simple  washing 
and  cleansing  of  the  intestinal  mucosa  consist 
of  warm  water  or  of  a  0.6-per-cent.  solution  of 
sodium  chloride  (normal  salt  solution),  while 
enteroclysms  which  are  intended  to  medicate 
consist  of  aqueous  solutions  of  a  number  of 
medicinal  agents.  There  can  be  no  doubt  that 
a  large  part  of  the  benefit  which  results  from 
enteroclysis  in  intestinal  disease  is  due  simply 
to  the  cleanliness  which  it  causes  and  the  con- 
sequent freedom  of  the  intestine  from  morbid 
secretions  and  products  of  disease — a  result 
which  would  follow  the  use  of  warm  water  as 
well  as  that  of  a  most  active  medicinal  fluid. 
In  many  conditions,  however,  the  medicinal 
action  is  highly  important,  and  therefore,  since 
medicinal  solutions  are  at  the  same  time  neces- 
sarily cleansing  solutions,  the  use  of  simple 
and  unmedicated  enteroclysms  is  relatively  in- 
frequent. The  clinical  employment  of  cleans- 
ing and  medicinal  enteroclysis  is  practically 
confined  to  cholera,  choleraic  diarrhoea,  and 
the  various  forms  of  dysentery. 

In  simple  catarrhal  dysentery  intestinal 
cleanliness  seems  all  that  is  necessary  for  re- 
covery, and  therefore  if  the  colon  is  irrigated 
with  water,  either  warm  or  cold,  until  the  fluid 
returns  clear,  and  if  the  irrigation  is  repeated 
as  often  as  is  necessary  for  the  maintenance  of 
the  cleanliness,  there  is  no  need  to  do  more,  at 
least  locally.  Nevertheless,  many  prefer  to 
use  solutions  of  medicinal  agents,  principally 
antiseptics,  and  among  them  boric  acid,  tan- 
nic acid,  carbolic  acid,  corrosive  sublimate, 
alum,  creolin,  and  lysol.  Carbolic  acid  and 
corrosive  sublimate,  however,  are  too  poison- 
ous and  should  not  be  used ;  the  latter,  too,  is 
readily  decomposed.  If  an  antiseptic  is  de- 
sired, boric  acid  is  the  best,  and  the  following 
solution  may  be  taken  as  an  example : 

5  Borioacid.. io?.; 

Tannic  acid 45  grains ; 

Tincture  of  opium 15  drops ; 

Water 1  pint. 

To  be  given  after  a  dose  of  castor  oil  for  the 
purpose  of  washing  out  the  bowel.  ( Therap. 
Gazette,  August  15,  1894.) 

In  amoebic  dysentery  the  condition  is  differ- 
ent, for  here  there  is  a  recognised  organic 
cause  for  the  disease,  which  must  be  destroyed 
if  serious  results  are  to  be  prevented.  Medici- 
nal irrigations  are  therefore  indicated,  and  of 
them  none  is  so  effective  as  a  l-to-1,000  solu- 
tion of  quinine.  In  chronic  dysentery,  too, 
local  medication  is  required,  and  irrigation 
with  a  solution  of  silver  nitrate,  1  grain  to  the 
ounce,  is  especially  valuable,  and  may  be  prac- 
tised once  or  twice  a  day  for  several  days,  when 
benefit  will  usually  result.  By  some  tannin 
and  other  astringents  are  preferred. 

Considerable  care  is  necessary  in  the  treat- 
ment of  dysentery  by  enteroclysis,  for,  espe- 
cially if  ulceration  is  present,  intestinal  rupture 


is  by  no  means  impossible.  To  this  end  the 
irrigations  should  be  gently  made  and  the  in- 
sertion of  an  outflow  tube  beside  the  rectal 
tube  through  which  the  inflow  takes  place  is 
particularly  to  be  recommended.  The  appa- 
ratus used  in  giving  the  enteroclysms  consists 
of  a  rectal  tube  of  rubber  which  is  suflSciently 
firm  for  introduction  and  yet  not  hard  enough 
to  be  the  cause  of  mechanical  injury  to  the  gut. 
Its  point  should  be  blunt,  and  just  behind  the 
point  there  should  be  openings  on  opposite 
sides.  To  the  outer  end  of  the  rectal  tube 
should  be  attached  a  flexible  rubber  tube  of 
convenient  length,  and  into  the  other  extremity 
of  this  tube  should  be  inserted  a  funnel.  If  an 
outflow  tube  is  also  employed  it  should  be 
short,  straight,  and  suffioiently  patulous  to  al- 
low free  passage  to  mucous  shreds  and  such 
other  matters  as  may  be  washed  from  the  in- 
testine. In  giving  the  irrigation  the  patient 
is  placed  upon  the  back  with  the  hips  elevated. 
The  rectal  tube  is  gently  inserted  until  its 
point  reaches  the  lower  portion  of  the  sigmoid 
flexure ;  the  funnel  is  then  raised  and  the  fluid 
poured  into  it.  The  height  of  the  funnel  will 
of  course  determine  the  pressure  at  which  the 
fluid  is  introduced,  and  this  should  be  so  regu- 
lated that  the  flow  shall  be  gentle.  For  the  first 
few  minutes  it  should  be  rather  a  trickle  than 
a  flow,  and  the  amount  of  pressure  may  after- 
ward be  increased  as  may  be  necessary  to  cause 
the  fluid  to  reach  and  irrigate  the  colon.  No 
arbitrary  directions  will  apply  to  this  regulation 
of  pressure,  but  its  determination  will  depend 
upon  the  circumstances  of  the  case.  No  great 
force,  however,  is  requisite  in  enteroclysis  given 
for  dysentery,  because  it  is  not  necessary  that 
the  ileo-oEecal  valve  should  be  passed.  More- 
over, the  use  of  the  outflow  tube  makes  dan- 
gerous pressure  unlikely.  Of  the  temperature 
of  the  injected  fluid  I  shall  speak  presently. 

In  choleraic  conditions  the  same  principles 
hold  good  as  in  the  case  of  dysentery,  for,  if 
the  case  is  simply  diarrhoeal,  irrigation  with 
water  or  salt  solution  is  all  that  is  necessary, 
while  if  the  disease  is  truly  cholera  the  entero- 
clysm  should  be  medicated.  The  summer  di- 
arrhoeas of  infants  and  young  children  are 
particularly  appropriate  for  treatment  by  en- 
teroclysis, and  the  results  obtained  have  been 
most  excellent.  The  method  of  administration 
is  essentially  the  same  as  in  dysentery,  and  the 
details  of  the  procedure  as  given  principally 
by  Dr.  K.  B.  Miller  (Therap.  Gazette,  July, 
1893)  are  as  follows :  In  the  case  of  children 
the  rectal  tube  should  be  a  flexible  rubber 
catheter  about  10  inches  in  length  and  i  of  an 
inch  in  diameter.  A  hard  tube  should  never 
be  employed.  To  the  catheter  is  attached  a 
soft-rubber  tube  which  leads  from  a  supply 
bottle  holding  about  a  quart;  the  advantage 
of  this  over  the  funnel  lies  in  the  avoidance  of 
the  introduction  of  air.  The  catheter,  having 
been  lubricated,  is  gently  passed  to  the  sig- 
moid flexure  and  the  irrigation  accomplished 
by  raising  the  supply  bottle.  A  height  of  3 
feet  is  usually  appropriate,  but  greater  force 
can,  of  course,  be  obtained  by  raising  the  bot- 
tle and  a  lesser  one  either  by  lowering  the  ves- 
sel or  by  constricting  the  tube.    Ordinarily 
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water  is  the  fluid  used,  but  for  the  algid  stage 
of  cholera  infantum  warm  saline  solution  is 
injected.  The  temperature  of  the  injection 
varies  with  the  case,  for  if  fever  is  present,  fluid 
of  52°  to  55°  P.  will  act  not  only  to  cleanse  the 
bowel  but  also  to  lower  the  temperature.  In 
hyperpyrexia  water  even  colder  than  this  is 
said  to  be  used.  It  would  appear,  however, 
that  enteroclysms  of  such  low  temperature  are 
dangerous,  and  that  a  temperature  of  65°  P.  is 
quite  as  low  as  it  is  wise  to  use,  and,  too,  quite 
as  effective  as  is  necessary.  Of  course,  the  in- 
troduction of  cold  fluids,  and  even  of  iced  wa- 
ter, within  the  rectum  is, proper  and  allowable, 
but  not  their  higher  injection,  as  occurs  in  en- 
teroolysis.  Warm  irrigation,  as  has  already 
been  "said,  is  useful  in  algid  conditions,  and 
101°  to  103°  P.  would  appear  to  be  the  proper 
degree  of  heat.  Should  the  child  be  very  weak 
— even  if  feverish — warm  solutions  are  used. 
The  frequency  with  which  these  irrigations  are 
employed  will  vary  with  the  demands  of  the 
case ;  every  three  or  four  hours  is  usual,  but  if 
the  temperature  is  high  they  may  be  given 
more  frequently  for  a  time.  The  beneflcial  re- 
sults from  this  treatment  are  pronounced,  and 
the  symptoms  usually  abate  rapidly.  The  fac- 
tors productive  of  this  beneficial  action  are 
several :  intestinal  cleansing,  reduction  of  tem- 
perature in  fever  or  restoration  of  heat  in 
algidity,  stimulation  by  hot  injections,  and 
absorption  of  fluid  to  replace  that  lost  by  the 
body,  especially  when  saline  injections  are 
given. 

The  use  of  enteroclysis  for  the  treatment  of 
all  choleraic  conditions  is  due  to  Cantani,  but 
it  is  more  particularly  with  the  treatment  of 
true  Asiatic  cholera  that  his  name  is  linked. 
The  objects  sought  by  treatment  in  cholera, 
according  to  Cantani  (Berlin.  Min.  Wochen- 
schrift,  Sept.  17,  1892),  are  to  check  the  in- 
crease of  the  spirilla  in  the  intestines,  to  destroy 
the  poison  they  produce,  to  cause  elimination 
of  the  poison  absorbed  by  the  blood,  and  to 
diminish  the  inspissation  of  the  blood  by 
restoration  of  the  fluid  it  has  lost.  These 
things  he  accomplishes  by  enteroclysis,  using 
for  the  purpose  a  solution  of  tannin  because  of 
the  inhibitory  action  which  tannin  has  been 
found  to  possess  over  the  spirillum  of  cholera, 
and  because  of  its  harmlessness,  which  is  in 
marked  contrast  with  the  irritation  resulting 
from  carbolic  acid  and  even,  he  thinks,  from 
boric  acid.  The  solution  which  Cantani  pro- 
posed contains  from  75  to  300  grains  of  tannic 
acid,  from  20  to  30  drops  of  laudanum,  from 
450  to  750  grains  of  gum  arable,  and  2  quarts 
of  infusion  of  chamomile.  This  solution  is  in- 
jected hot,  the  temperature  usually  being  in 
the  neighbourhood  of  104°  P.,  and  this  is  an 
essential  part  of  the  treatment,  because  of 
the  stimulating  and  restoring  action  of  heat, 
which  is  so  valuable,  especially  in  the  algid 
stage.  The  method  of  injection  is  the  same  as 
that  employed  generally  in  the  administration 
of  high  enemata,  but  the  pressure  at  which  the 
fluid  is  thrown  in  is  sufficient  to  insure  its 
passage  above  the  ileo-oaBcal  valve,  for  the  suc- 
cess of  the  treatment  appears  to  depend  upon 
the  fluid's  reaching  the  ileum,  since  it  is  in 


that  situation  that  the  disease  is  most  active. 
To  aid  in  its  reaching  the  ileum,  abdominal  mas- 
sage in  the  appropriate  direction  is  sometimes 
employed.  Many  have  doubted  the  permea- 
bility of  the  ileo-caecal  valve  to  enteroclysms, 
but  there  seems  no  doutt  that  it  may  be  so 
passed,  at  least  in  most  cases,  if  the  proced- 
ure is  properly  executed,  for  gentleness  and 
slowness  have  much  to  do  with  success.  The 
benefit  produced  is  the  greater  the  longer  the 
enteroclysm  is  retained.  The  frequency  of 
administration  will  depend  upon  the  severity 
of  the  case,  three  or  four  injections  a  day  being 
the  usual  number.  In  mild  cases  one  day's 
treatment  may  be  sufficient,  but  several  days 
are  more  commonly  required.  So  far  as  the 
results  of  Cantani's  method  are  concerned, 
they  are  certainly  superior  to  those  which  fol- 
low any  other  treatment ;  indeed,  Cantani 
maintains  that  patients  treated  from  the  earli- 
est period  of  tie  disease  invariably  recover, 
and  if  the  diagnosis  at  an  early  period  is  in 
doubt,  enteroclysis  should  nevertheless  be  em- 
ployed, for  even  in  eases  not  truly  cholera  the 
treatment  will  do  no  harm.  The  successful- 
ness  of  Cantani's  method  of  treating  cholera, 
as  I  have  already  said,  depends  upon  no  single 
and  exclusive  action,  but  in  it  there  are  sev- 
eral factors.  These,  to  be  more  explicit,  are  the 
inhibition  of  the  spirilla  and  the  neutralization 
of  their  toxines,  constriction  of  the  leaking 
blood-vessels,  acidulation  of  the  intestind 
contents,  stimulation  of  nerve  action  and  cir- 
iculation,  restoration  of  the  bodily  heat,  and 
prevention  of  blood  inspissation  and  collapse. 

As  a  means  of  reducing  intussusception  en- 
teroclysms are  often  exceedingly  useful,  a 
result  which  they  accomplish  by  mechanically 
forcing  apart  the  invagination.  The  method 
of  their  introduction  is  similar  to  that  of  en- 
teroclysis in  general,  but  special  precautions 
are  to  be  observed  in  the  procedure.  The 
water  or  salt  solution  employed  should  be  of 
the  temperature  of  the  rectum  or  a  little 
higher  and  should  be  injected  through  the  soft- 
rubber  tube  introduced  within  the  sigmoid 
flexure  and  connected  with  an  ordinary  foun- 
tain syringe.  The  flow  at  first  should  be  very 
gentle,  that  the  expulsive  action  of  the  rectum 
and  colon  shall  not  be  aroused,  and  afterward 
the  bag  containing  the  fluid  may  be  raised 
little  by  little  until  the  rectum  and  colon  are 
filled  up  to  the  point  of  obstruction,  for  intus- 
susception is  most  common  in  the  neighbour- 
hood of  the  ileo-caecal  valve.  When  the  flow 
has  ceased,  the  intestine  being  full,  the  bag 
may  be  raised  still  more  and  thus  the  pressure 
increased,  but  the  experiments  of  Hare  and 
Martin  seem  to  show  that  the  amount  of  this 
pressure  should  not  be  great,  and  Hare  (Prac- 
tical Therapeutics,  4th  ed.,  p.  384)  places  the 
extreme  of  pressure  allowable  at  8  pounds, 
while  a  pressure  of  between  2  and  5  pounds  is 
ordinarily  sufficient.  The  extreme  of  pressure 
in  the  cases  of  young  children  he  places  at  3 
pounds,  and  he  lays  stress  upon  the  necessity 
of  a  slow  and  gentle  introduction  of  the  fluid 
and  a  gradual  increase  of  the  pressure,  that 
contraction  of  the  intestine  may  not  be  pro- 
duced, and  therefore  that  the   introduction 
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of  a  large  amount  of  fluid  may  be  possible. 
His  proscription  of  the  Davidson  syringe  is 
therefore  natural.  Much  difference  of  opinion 
exists  as  to  the  amount  of  pressure  which  is 
safe  in  performing  enteroclysis,  for  some  have 
thought  that  a  rupture  of  the  peritoneal  coat 
of  the  intestine  would  result  from  the  use  of 
great  pressure,  while  others  have  denied  the 
possibility  of  the  accident.  Again,  some  have 
thought  that  even  much  iniiamraation  was  not 
contra-indicative  of  a  considerable  pressure, 
maintaining  that  before  intestinal  rupture 
would  take  place  the  ileo-caecal  valve  or  the 
anus  would  yield  and  the  fluid  therefore  escape. 
In  a  normal  condition  of  the  gut  no  doubt 
such  would  be  the  case,  but  if  the  intestinal 
wall  is  weakened  by  ulceration  or  if  intussus- 
ception has  been  present  suflBciently  long  for 
sloughing  to  have  begun,  there  can  be  no 
doubt  of  the  great  danger  of  too  forcibly  ad- 
ministering an  enteroclysm.  If,  therefore,  a 
large  amount  of  fluid  is  gently  introduced  and 
subjected  to  a  moderate  pressure,  and  reduc- 
tion is  not  effected  after  a  short  space  of  time, 
the  fluid  should  be  allowed  to  escape  and  the 
procedure  repeated  subsequently ;  but  if  this 
treatment  is  unsuccessful,  under  no  circum- 
stances should  violence  be  indulged  in.  To 
this  conclusion  the  teaching  of  Hare  and  the 
dictates  of  common  sense  point  most  conclu- 
sively. 

There  are  other  applications  of  enteroclysis, 
but  after  what  has  been  said  they  scarcely  de- 
mand detailed  consideration.  Anthelminthic 
remedies  may  be  applied  in  enteroelysms  for 
the  destruction  of  the  threadworm  {Oxyuris 
vermicularis)  which  is  so  often  found,  not  only 
in  the  rectum,  but  in  the  colon  as  well.  The 
use  of  irrigation  of  the  colon  is  at  times  neces- 
sary for  the  relief  of  obstruction  due  to 
impacted  fmces.  An  exceedingly  valuable  ap- 
plication of  enteroclysis  is  the  restoration  to 
the  body  of  fluid  lost  through  severe  hcsmor- 
rhage.  For  this  purpose  normal  salt  solution 
should  be  injected,  and,  since  prostration  is 
necessarily  present  in  such  cases,  and  even  col- 
lapse, the  fluid  introduced  should  be  hot.  In 
conditions  of  shock  and  collapse  from  other 
causes  an  enteroclysm  of  hot  water  containing 
whisky  is  often  of  the  utmost  value,  especially 
where  there  is  inability  to  swallow.  The  re- 
storing and  warming  and  stimulating  power 
of  heat  thus  introduced  in  algid  states  is  in- 
deed of  the  greatest  therapeutic  importance. 
As  the  bodily  heat  may  be  restored  by  the  use 
of  hot  enteroelysms,  so  may  it  be  diminished 
if  cold  irrigations  are  employed.  Cold  entero- 
elysms, therefore,  may  be  used  with  advantage 
in  fever,  as  has  already  been  said  in  speaking 
of  the  treatment  of  infantile  diarrhoea  by  irri- 
gation. Since  fluids  given  in  an  enteroclysm 
pass  deep  within  the  body,  their  eft'ect,  if  too 
cold,  will  be  dangerously  chilling,  while  if  they 
are  too  hot  heatstroke  may  follow.  The  range 
of  safety,  therefore,  according  to  the  experi- 
ments of  Hare  and  Martin,  is  apparently  from 
65°  to  103°  F.,  the  former  being  the  "lowest 
temperature  it  is  wise  to  employ  in  an  antipy- 
retic enteroclysm,  while  the  latter  is  the  high- 
est temperature  (as  the  liquid  enters  the  body) 
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it  is  proper  to  use  for  heat  restoration  and 
stimulation.  These  limitations  are,  clinically, 
not  unduly  restricting,  for  an  enteroclysm  at 
65°  P.  is  effectively  antipyretic,  while  one  at 
103°  P.  is  actively  stimulating  and  heating. 
Heney  a.  Griffin. 

EPHEDRA. — Several  species  of  this  gne- 
taceous  genus  of  plants  are  used  in  medicine. 
The  leaves  and  aments  of  Ephedra  vulgaris  (or 
distachya),  the  sea-grape,  folia  et  amenta  uvcb 
marincB,  are  astringent  and  have  long  been 
used  as  a  domestic  remedy  for  diarrhoea  and 
gout.  The  medicinal  action  of  the  plant  has 
been  made  the  subject  of  clinical  investigation 
by  Dr.  P.  Bechtine,  a  Russian  physician,  and  a 
summary  of  his  report  is  given  in  the  Bulletin 
general  de  thera/peutique,  cxx,  1891,  p.  426. 
He  used  a  decoction  of  ^  oz.  of  the  twigs  and 
1  oz.  of  the  root  in  3  quarts  of  water,  in  doses 
of  a  tablespoonful  every  two  hours.  Of  the  pa- 
tients to  whom  he  administered  it,  four  had 
acute  articular  rheumatism  (one  having  also 
acute  pericarditis),  two  had  chronic  articular 
rheumatism,  six  had  chronic  muscular  rheuma- 
tism, two  had  acute  muscular  rheumatism,  one 
had  sciatica,  and  one  had  rheumatic  osteo- 
myelitis. The  best  results  were  obtained  in 
the  acute  cases  of  articular  and  muscular  rheu- 
matism. As  early  as  on  the  second  day  of  the 
treatment  the  pain  was  diminished  and  the 
pulse  and  respiration  were  strengthened,  the 
fever  subsided  on  the  fifth  or  sixth  day,  and 
the  swelling  of  the  joints  disappeared  in  a 
week  or  ten  days.  The  pericarditis  that  ex- 
isted in  one  case  subsided  also.  The  amount 
of  the  urine  was  increased  in  the  cases  of  acute 
articular  rheumatism  with  articular  swellings. 
In  the  chronic  cases  the  effects  were  less  pro- 
nounced and  not  so  prompt.  In  four  patients 
with  muscular  rheumatism  the  pains  disap- 
peared, and  in  two  they  were  ameliorated. 
Constipation,  with  which  four  of  the  patients 
with  chronic  rheumatism  were  affected,  was 
overcome  by  the  drug.  Ephedra  vulgaris  con- 
tains an  alkaloid,  ephedrine,  which  is  a  mydri- 
atic, also  another  alkaloid,  pseudo-ephedrine ; 
the  two  are  isomeric.     (See  Bphedeinb.) 

Ephedra  antisyphilitioa  is  a  species  that , 
grows  in  Arizona  and  New  Mexico.  It  is  used 
in  decoction  and  in  a  fluid  extract  as  a  remedy 
for  gonorrhoea.  The  U.  S.  Dispensatory  gives 
the  dose  of  the  fluid  extract  as  from  1  to  3  fl. 
drachms. 

Ephedra  trifurcata,  supposed  to  be  the 
canutillo  of  southern  Texas,  is  used  as  a  rem- 
edy for  gonorrhoea  and  leucorrhcea  and  as  a 
styptic. 

EPHEDRIN.— This  compound,  obtained 
by  decomposing  a  glucoside  found  in  Ephedra 
antisyphilitica,  is  supposed  to  be  the  active 
principle  of  that  plant.  It  should  not  be  con- 
founded with  the  alkaloid  ephedrine  (q.  v.), 

EPHEBBINE.— This  alkaloid,  Ci„H„NO, 
and  an  insomerio  alkaloid,  pseudo-ephedrine, 
are  found  in  Ephedra  vulgaris.  Ephedrine 
has  come  into  use  as  a  mydriatic,  and  its  cheap- 
ness, the  brief  duration  of  its  effect,  and  its 
alleged  freedom  from  poisonous  properties  are 
brought  forward  in  its  favour,  while  the  slow- 
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ness  of  its  action  is  urged  against  it.  The  in- 
stillation of  a  drop  or  two  of  a  10-per-cent. 
solution  of  the  hydrochloride  causes  moderate 
dilatation  of  the  pupil  in  from  five  to  twenty 
hours.  Pseudo-ephedrinehas  beeuthought  by 
some  to  be  superior  to  ephedrine  as  a  mydri- 
atic. 

Ephedrine-lioinatropine  solution  (the 
"  rnydrin  "  of  Merck)  is  a  solution  of  100  parts 
of  ephedrine  hydrochloride  and  1  part  of  ho- 
matropine  hydrochloride  in  1,000  parts  of  dis- 
tilled water.  This  solution,  says  Dr.  George 
F.  Suker  (N.  Y.  3fed.  Jour.,  June  8,  1895,  p. 
714),  seems  to  fulfil  the  requirements  of  an 
ideal  mydriatic  for  diagnostic  purposes.  It 
produces  a  rather  rapid  dilatation,  though  not 
maximal,  and  its  effects  pass  off  within  an 
hour  or  two. 

In  all  cases  in  which  this  ephedrine-homa- 
tropine  solution  has  been  instilled  Dr.  Suker 
has  found  greater  dilatation  than  from  the  use 
of  ephedrine  alone,  and  he  says  the  effects  pass 
off  as  rapidly  as  those  of  ephedrine  itself. 
This  solution  is  perfectly  clear  and  colourless. 
If  it  is  applied  to  the  eyes  of  the  patient,  says 
Dr.  Suker,  it  may  possibly  produce  a  slight 
smarting  similar  to  the  homatropine  irritation, 
yet  in  the  majority  of  cases  no  such  complaint 
IS  made.  In  a  hundred  cases  no  irritation  or 
untoward  effect  of  any  kind  was  noticed.  The 
ephedrine-homatropine  solution  does  not  influ- 
ence the  accommodation  in  the  least,  he  adds, 
for  in  each  case  the  near  point  remained  nor- 
mal, as  was  determined  by  the  reading  of  very 
small  test  type.  Though  the  mydriatic  action 
is  quite  rapid  and  powerful,  still,  according  to 
Dr.  Suker,  the  pupil  never  entirely  fails  to  re- 
act toward  light.  After  a  single  application 
of  the  combined  solution  to  the  eye,  he  says, 
the  pupil  begins  to  dilate  on  an  average  within 
eight  minutes  and  a  half  (varying  from  six  to 
thirteen  minutes),  and  the  dilatation  attains 
its  maximum  within  from  twenty-three  to  forty 
minutes.  Within  an  hour  after  the  application 
the  pupil  slowly  begins  to  contract,  and  after 
the  lapse  of  from  four  to  six  hours  has  again 
attained  its  normal  size.  The  greatest  dilata- 
tion continues  for  from  fifteen  to  forty-five 
minutes,  the  average  being  twenty-nine  min- 
utes. At  the  maximum  dilatation  the  pupil- 
lary diameter  measures  from  5  to  6  millimetres, 
which  is  sufficiently  large,  Dr.  Suker  remarks, 
for  diagnostic  purposes.  The  dilatation  disap- 
pears entirely  m  from  four  to  six  hours.  A 
solution  containing  half  the  amount  of  ephe- 
drine and  more  of  homatropine — i.  e.,  a  solution 
of  5  per  cent,  of  ephedrine  and  O'Oo  per  cent, 
of  homatropine — Dr.  Suker  has  found,  causes  no 
irritation,  as  sometimes  the  stronger  solutions 
do.  With  this  strength  the  pupil  begins  to 
dilate  as  early  as  with  a  lOper-cent.  solution — 
i.  e.,  eight  minutes  and  a  half  after  the  first 
application — and  a  full  mydriasis  is  obtained 
within  forty  minutes.  The  return  to  the  nor- 
mal width  begins  a  trifle  sooner,  usually  after 
fifty-six  minutes,  while  the  entire  influence 
passes  off  in  three  hours  and  a  half.  The 
maximum  dilatation  continues  for  twenty  min- 
utes, and  Dr.  Suker  remarks  that  this  dilata- 
tion is  as  great,  as  experiments  have  shown,  as 


that  resulting  from  the  use  of  a  10-per-cent. 
solution. 

EPIDEBMIIT.— This  is  the  fanciful  name 
of  a  milky  semi-fluid  mixture  of  equal  parts  of 
beeswax,  glycerin,  finely  powdered  gum  arable, 
and  distilled  water,  it  was  introduced  as  a 
substitute  for  collodion,  but  does  not  seem  to 
be  preferable  to  that  preparation. 

EPISPASTICS.— See  Bmsteks. 

EPITHEiyCS. — Remedial  preparations  in- 
tended for  external  local  application  are 
classed  as  epithems,  unless  fat  or  resins  are 
used  as  semi-solid  vehicles  for  the  drugs,  when 
they  are  termed  plasters  or  ointments.  Ex- 
ternal medicines  are  used  either  for  their  direct 
effect  upon  the  skin,  or  for  stimulating  or 
sedative  effects  upon  the  cutaneous  nerves,  or 
for  absorption  through  the  skin  into  the  blood- 
vessels and  lymph-vessels  which  may  carry  the 
active  principle  to  all  parts  of  the  body.  '  For 
the  latter  purpose  epithems  were  much  used  in 
states  of  gastric  disturbance  and  coma  before 
the  hypodermic  injection  of  medicines  was 
perfected.  Cutaneous  absorption  takes  place 
most  rapidly  where  the  epidermis  is  thinnest, 
especially  over  the  abdomen,  in  the  axillae,  and 
on  the  inner  side  of  the  thigh.  The  absorption 
of  many  substances  is  accelerated  by  friction 
or  by  placing  them  under  a  blister. 

The  usual  forms  of  epithems  are :  Liniments, 
or  embrocations,  which  usually  contain  either 
camphor,  glycerin,  oil,  or  soap.  If  they  are  to 
be  painted  on  the  skin  or  to  be  used  without 
friction,  their  absorption  is  hastened  by  an  ad- 
mixture of  chloroform.  Lotions,  or  washes,  to 
be  applied  to  a  part  by  means  of  saturated 
cloths  or  absorbent  lint.  If  hot,  they  are 
called  fomentations.  Pastes,  such  as  arsenical 
cancer  paste,  Canquoin's  paste  of  chloride  of 
zinc,  potassa  cum  calee  (Vienna),  and  soda  cum 
calce  (London).  Poultices,  or  cataplasms,  of 
which  a  demulcent  is  the  basis.  Powders 
which  have  an  absorbent,  or  protective,  or 
antiseptic  effect.     Sprays  for  external  use. 

The  therapeutic  varieties  of  epithems  are: 
Absorbents,  such  as  dusting  powders,  glycerin, 
and  purified  cotton ;  antiseptics,  such  as  bis- 
muth subnitrate,  iodoform,  phenol,  salicylic 
acid,  and  sulphur ;  demulcents,  such  as  bread 
poultices,  flaxseed,  and  mucilages ;  local  anes- 
thetics, such  as  a  spray  of  ether  or  ethyl 
chloride ;  lo'cal  anodynes,  such  as  aconite,  bel- 
ladonna, and  opium;  local  stimulants,  such  as 
arnica,  bay  rum,  and  the  volatile  oils ;  rube- 
facients, such  as  ammonia,  hot  water,  iodine, 
and  mustard;  vesicants,  such  as  cantharides, 
mezereum,  and  scalding  water ;  caustics,  such 
as  nitrate  of  silver,  potash,  soda,  and  mineral 
acids ;  pustulants,  such  as  croton  oil  and  tar- 
tar emetic ;  and  protectives,  including  collodion 
and  gutta  percha. 

ERGOT,  ergoia  (U.  S.  Ph.,  Br.  Ph.),  secale 
cornutum  (Ger.  Ph.),  spurred  rye,  is  the  sclero- 
tium  of  Claviceps  purpurea,  a  fungous  growth 
produced  within  the  palese  of  rye,  replacing 
the  grain.  The  fungus  at  first  appears  as  a 
filamentous  mycelium  upon  the  surface  of  the 
ovary.  For  a  time  the  parasite  remains  a  soft, 
fungous  mass  superficially  marked  by  numer- 
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ous  irregular  furrows.  In  this  state  it  is 
termed  the  sphaoelia.  Conidial  spores  are  now 
produced  which  spring  from  the  tips  of  the 
basidia  radiating  from  the  surface  of  the  mass 
of  hyphse.  A  belt  of  more  compact  hyphee  is 
developed  at  the  base  of  the  sphacelia.  This 
assumes  a  violet-black  colour  and  as  it  grows 
pushes  up  the  sphacelia,  which,  torn  from  its 
attachments,  ultimately  falls  off.  The  body 
thus  remaining  is  the  sclerotium  or  ergot. 

A  similar  morbid  growth  is  found  in  all  the 
OramincB  and  in  some  of  the  CyperacecB,  but 
not  so  commonly  as  in  rye.  AH  ergots  proba- 
bly have  similar  medicinal  properties.  The  er- 
gots of  wheat  and  of  wild  rice  especially  have 
been  found  to  possess  in  a  high  degree  the 
medicinal  virtues  of  the  ergot  of  rye.  The  lat- 
ter only  has  come  into  general  use  in  medicine. 

Ergot  in  its  crude  state  occurs  in  brittle  yet 
moderately  flexible  grains  of  a  slightly  curved, 
fusiform  shape.  The  drug  receives  its  name 
from  the  resemblance  of  the  grain  to  a  cock- 
spur.  It  has  a  somewhat  acrid  taste  and  a  dis- 
agreeable, fishy  odour.  The  odour  is  especially 
developed  on  rubbing  up  the  powdered  drug 
with  a  solution  of  potassic  or  sodic  hydroxide. 

The  composition  of  ergot  has  not  yet  been 
satisfactorily  determined.  The  active  constitu- 
ents on  which  its  medicinal  properties  depend 
are,  according  to  Kobert,  ergotinic  acid,  spha- 
celinic  acid,  and  eornutin.  The  virtues  of  the 
latter  two  ingredients,  however,  are  lost  by 
long  keeping. 

To  preserve  the  drug  for  any  length  of  time 
it  must  be  secluded  from  air  and  moisture. 
Under  exposure  to  these  agents  the  medicinal 
properties  are  soon  impaired  and  are  ultimately 
lost.  Ergot  is  also  subject  to  the  ravages  of  a  mi- 
nute insect.  Pulverized  benzoin  or  camphor  is 
said  to  aflEord  protection  against  worms.  As  or- 
dinarily kept  it  is  unfit  for  use  after  two  years. 

Except  in  labour,  no  appreciable  effects  are 
produced  by  very  small  doses.  In  therapeutic 
doses  the  principal  action  of  ergot  is  on  the  un- 
striped  muscular  fibres.  It  causes  especially 
contraction  of  the  blood-vessels  and  contrac- 
tion of  the  uterus.  A  powerful  stimulant  of 
the  vaso-motor  nerve  centres,  it  produces  tonic 
spasm  of  the  muscular  coats  of  all  classes  of 
blood-vessels  and  a  marked  increase  in  the 
vascular  tension.  Its  action  on  the  uterus  is 
most  strikingly  exemplified  during  pregnancy. 
The  uterine  contractions  are  attributed  in  part 
to  the  direct  effect  of  the  drug  upon  the  muscle 
and  in  part  to  stimulation  of  the  centres  in  the 
lumbar  portion  of  the  spinal  cord.  Under  full 
doses  of  ergot  the  respiratory  movements  are 
slowed,  intestinal  peristalsis  is  stimulated,  and 
the  secretion  of  urine  is  increased.  The  blad- 
der muscles  share  the  general  effect  of  the  drug 
on  the  unstriped  muscular  fibres  of  the  body. 
In  some  animals  the  susceptibility  to  ergot  is 
remarlcably  small.  Two  drachms  to  the  pound 
of  bodily  weight  have  been  administered  to  a 
dog  without  causing  death.  The  toxic  effects 
of  the  drug  on  the  human  subject  are  produced 
only  by  large  and  long-continued  doses.  Cases 
are  reported  in  which  an  ounce  of  powdered 
ergot  has  caused  no  serious  ill  effects  in  non- 
gravid  women. 


Ergotism,  presents  two  principal  varieties  of 
symptoms — gastro-intestinal  and  cerebro-spi- 
nal.  Of  the  first  order  are  thirst,  salivation,  ano- 
rexia, nausea  and  vomiting,  pain  in  the  stomach 
and  bowels,  and  occasionally  diarrhoea.  The 
nervous  symptoms  are  formication,  numbness, 
agonizing  pains  in  the  extremities,  especially  in 
the  calves  of  the  legs,  frontal  headache,  dimness 
of  vision,  vertigo,  stupor,  paraplegia,  and  even 
convulsions.  The  arterial  pressure  is  dimin- 
ished, probably  in  consequence  of  cardiac  de- 
pression and  paralysis  of  the  vascular  coats. 
Yet  the  toxic  symptoms  vary  greatly  in  differ- 
ent cases. 

In  some  instances  both  the  cardiac  and  the 
respiratory  movements  are  reduced  in  fre- 
quency. Among  the  most  striking  effects  of 
toxic  doses  of  ergot  are  great  pallor  and  in- 
tense coldness  of  the  surface.  The  latter  con- 
dition is  ascribed  to  diminished  metabolism. 
Gangrene  sometimes  results,  probably  from 
blood  stasis  due  to  the  extreme  contraction  of 
the  capillary  blood-vessels.  Doubtless  the  poi- 
sonous effects  of  ergot  are  ohiefiy  attributable 
to  its  action  on  the  nerve-centres. 

Ergotinic  acid  produces  ascending  paralysis 
of  the  spinal  cord  and  brain,  with  loss  of  vol- 
untary motion.  Owing  to  the  paralysis  of  the 
vaso-motor  centres  the  vascular  tension  is  di- 
minished.   It  has  apparently  no  ecbolie  effect. 

Sphacelinic  acid  causes  intense  vascular 
spasm,  raises  the  blood-pressure,  and  produces 
tonic  contractions  of  the  uterus.  The  heart 
muscle  is  not  affected.  Kobert  believes  that 
sphacelinic  acid  produces  gangrenous  ergotism 
by  its  action  on  the  blood-vessels  and  vaso- 
motor centres. 

Cornutin,  even  in  minute  doses  (0'007  of  a 
grain),  causes  clonic  contractions  of  the  uterus, 
stimulates  the  vaso-motor  apparatus,  and  raises 
the  blood-pressure.  According  to  Kobert,  it 
gives  rise  to  convulsive  ergotism  by  reason  of 
its  specific  action  on  the  nerve-centres.  Vom- 
iting and  diarrhoea  are  also  produced. 

The  action  of  ergot  begins  usually  in  fifteen 
minutes  after  it  reaches  the  stomach,  and  at- 
tains its  greatest  intensity  at  the  end  of  thirty 
minutes.  Its  effects  last  for  an  hour,  at  the 
end  of  which  time  the  dose  must  be  repeated 
if  its  continued  action  is  desired. 

The  principal  therapeutic  use  of  ergot  is  to 
cause  contraction  of  the  uterus.  For  this  pur- 
pose it  is  extensively  employed,  both  in  obstet- 
rics and  in  gynaecological  practice. 

As  an  oxytocic  its  use  is  not  sanctioned  by 
obstetric  authorities.  In  full  doses  it  causes 
tonic  contraction  of  the  uterus,  the  normal  in- 
tervals between  the  pains  being  nearly  or  quite 
obliterated.  The  contractions  become  remit- 
tent rather  than  intermittent.  Ergot  is  there- 
fore dangerous  to  the  child.  The  placental 
circulation  is  partially  interrupted  by  persistent 
uterine  spasm  and  the  child  is  liable  to  be  lost 
by  asphyxia.  Should  operative  measures  be- 
come necessary  they  are  greatly  embarrassed  by 
the  spastic  rigidity  of  the  uterus,  and  the  dan- 
ger of  uterine  rupture  is  materially  increased. 
The  latter  accident  may  occur  under  violent 
ergotic  contractions  alone,  without  the  added 
risk  of  manual  or  instrumental  delivery. 
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Pull  doses  of  ergot,  therefore,  are  never  to 
be  given  with  a  view  to  expediting  the  birth, 
unless  the  prompt  expulsion  of  the  child  is 
fully  assured  on  the  first  vigorous  oontraotions 
of  the  uterus.  Even  here  its  use  is  seldom  if 
ever  justified,  since  the  delivery  may  be  more 
safely  accomplished  by  other  means. 

Yet  very  small  doses  of  ergot,  as  "Wood  con- 
tends, act  merely  to  intensify  the  normal  uter- 
ine contractions.  Ten  minims  of  tlie  fluid 
extract  repeated  hourly  may  serve  to  stimulate 
the  flagging  pains  of  slow  labour  with  no  in- 
jurious effect.  In  general,  however,  when  in- 
terference is  demanded  surgical  means  are  to 
be  preferred  to  the  administration  of  ergot  or 
other  active  ecbolic  drugs.  The  chief  obstet- 
ric use  of  ergot  is  to  promote  the  uterine  con- 
traction at  the  end  of  the  third  stage  of  labour. 
It  is  now  the  usual  rule  to  give  ergot  in  obstet- 
ric practice  only  after  the  uterus  is  empty  of 
child,  placenta,  and  blood-clots.  It  may  be 
used  with  advantage  in  many  cases  at  this 
time  to  maintain  full  and  persistent  retraction 
of  the  uterus.  It  is  indicated  when  the  uterus 
remains  soft  and  flaccid  at  the  close  of  labour, 
as  is  frequently  the  case,  particularly  after  the 
administration  of  chloroform.  One  or  two 
doses  of  ergot  are  often  justified  as  a  prophy- 
lactic against  inertia  uteri  after  labour  when 
the  contractions  are  not  fully  up  to  the  normal 
standard.  Its  beneficial  effects  at  this  stage 
are  fourfold :  By  preventing  the  reaocumula- 
tion  of  blood-clots  in  the  uterine  cavity  it  di- 
minishes after-pains.  For  the  same  reason  it 
lessens  the  risk  of  sepsis,  limiting  the  amount 
of  putrefactive  material  in  the  uterus.  It  also 
tends  to  prevent  the  formation  of  deep  coagula 
in  the  mouths  of  the  uterine  vessels,  a  condi- 
tion which  adds  to  the  danger  of  puerperal  com- 
plications. Finally,  by  diminishing  the  blood 
supply  to  the  uterus,  it  helps  to  promote  involu- 
tion. The  action  of  ergot,  then,  is  entirely  in 
the  line  of  the  most  important  indications  for 
the  management  of  the  post-partum  period. 

In  women  who  are  subject  to  flooding  or  in 
whom  for  other  reasons  there  is  cause  to  ex- 
pect a  relaxed  condition  of  the  uterus  after 
labour,  ergot  may  be  properly  given  at  an 
earlier  period,  even  before  the  complete  expul- 
sion of  the  child. 

The  drug  is  not  to  be  relied  on  to  the  exclu- 
sion of  other  means  for  securing  uterine  re- 
traction, nor  is  it  to  be  employed  as  a  routine 
measure.  In  post-partum  haemorrhage  secale 
is  the  chief  medicinal  reliance. 

Ergot  is  frequently  required  after  abortion, 
even  when  the  curette  has  been  used.  The 
uterus  sometimes  remains  relaxed  notwith- 
standing a  thorough  curettage  when  the  op- 
eration is  done  under  an  anaesthetic.  It  is 
contra-indicated  here  as  elsewhere  before  the 
uterine  cavity  has  been  completely  evacuated. 

The  writer's  usual  post-partum  dose  by  the 
mouth  is  -J  a  drachm  of  tne  fluid  extract,  re- 
peated hourly  till  normal  contractions  are  es- 
tablished. Only  in  exceptional  cases  is  a  larger 
amount  required.  Of  the  solid  extract,  from  5 
to  10  grains  may  be  given. 

Usually  the  best  method  of  administration 
for  obstetric  and  other  cases  in  which  prompt 


action  is  demanded  is  by  hypodermic  injection, 
A  solution  for  hypodermic  use  may  be  made 
by  dissolving  3  drachms  of  Squibb's  aqueous 
extract  in  1  oz.  of  water,  filtering,  and  steriliz- 
ing. If  the  solution  is  to  be  kept,  1  drachm  of 
the  water  may  be  replaced  by  an  equal  volume 
of  glycerin,  and  12  drops  of  carbolic  acid 
added  to  the  mixture.  The  solution,  however, 
does  not  keep  well,  and  it  is  better  made  fresh. 
Prom  5  to  10  grains  of  the  solid  extract  is  the 
hypodermic  dose.  The  writer  has  in  an  emer- 
gency frequently  used  the  fluid  extract  sub- 
cutaneously  with  no  resulting  suppuration. 

In  gyuEeoological  practice,  ergot  is  employed 
for  the  control  of  certain  forms  of  uterine 
hcBmorrhage.  Its  action  as  a  uterine  haemo- 
static is  twofold :  It  binds  the  bleeding  vessels 
by  contracting  the  uterus,  and  it  contracts  the 
vessels  directly  by  its  action  as  a  vaso-motor 
stimulant.  Since  the  general  adoption  of  sur- 
gical measures  in  the  treatment  of  fibromata 
— curettage,  ligation  of  the  uterine  arteries, 
ablation  of  the  ovaries,  and  hysterectomy — 
ergot  has  had  only  a  limited  application  in 
the  treatment  of  metrostaxis  with  fibroids  or 
other  uterine  neoplasms. 

Secale  is  employed  to  some  extent  to  cause 
shrinkage  of  fibroid  tumours,  especially  when 
they  are  of  the  interstitial  or  submucous  vari- 
ety, and  even  to  favour  their  expulsion  from 
the  uterus.  The  beginning  dose  for  the  pur- 
pose is  one  grain  daily ;  this  is  increased  as 
fast  as  the  tolerance  of  the  patient  will  permit, 
the  uterine  pain  produced  being  the  principal 
guide  to  the  dose.  Caution  should  be  observed  in 
the  administration  of  the  drug,  lest  it  cause  too 
much  cardiac  depression.  The  ergot  treatment 
of  fibromata,  however,  has  in  recent  years  given 
way  in  great  measure  to  surgical  methods. 

Ergot  is  frequently  prescribed  for  the  control 
of  various  other  forms  of  hcemorrhage.  It  is  an 
eEBcient  hsemostatic  in  many  cases  of  epistaxis, 
for  preventing  recurrence  of  the  bleeding,  and 
is  one  of  the  most  reliable  remedies  in  hcematu- 
ria,  either  of  renal  or  of  vesical  origin.  It  is 
sometimes  useful  in  purpura  hcemorrhagica,  in 
the  hcemorrhage  of  scurvy,  and  in  Juem^-philia. 
In  pulmonary  hcemorrhage  the  drug  is  of  lit- 
tle or  no  value.  According  to  most  authori- 
ties, its  use  here  is  contra-indicated,  since  it 
produces  a  rise  in  the  pulmonary  blood-pres- 
sure. It  is  equally  unsuitable  in  cerebral  apo- 
plexy, and  for  a  similar  reason. 

It  may  be  given  with  benefit  in  varicose 
veins,  and  sometimes  in  hcemorrhoids. 

It  has  been  employed  with  good  effect  in 
spermatorrhoea  and  in  deficient  tone  of  the 
genital  organs.  In  impotence  hypodermic  in- 
jections aibout  the  dorsal  vein  of  the  penis  are 
useful  when  the  trouble  is  due  to  its  emptying 
too  soon.  In  enlarged  prostate  with  urinary  re- 
tention it  is  an  agent  of  great  value.  It  often 
acts  well  in  the  treatment  of  night  sweats,  and 
is  a  valuable  remedy  in  enuresis.  It  has  been 
recommended  in  congestion  of  the  spinal  cord, 
and  has  been  used  with  benefit  in  obstinate 
cases  of  dysentery  and  in  galactorrhoea. 

Ergot  appears  to  increase  the  action  of  the 
bromides  in  epilepsy. 
Hypodermic  injections  of  ergot  are  of  some 
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service  in  diabetes  insipidus.  Secale  is  useful 
for  lessening  the  tinnitus  and  deafness  of  qui- 
nine and  of  salicylic  acid.  When  given  for 
this  purpose,  the  dose  should  be  one  tenth  that 
of  the  other  drug. 

[Ergot  is  said  to  exert  an  exhilarating  influ- 
ence under  certain  circumstances  or  in  certain 
combinations.  For  a  number  of  years  formulse 
for  exhilarant  draughts  containing  ergot  have 
occasionally  been  published.  Such  a  mixture  is 
that  of  ergot  and  sodium  phosphate.  This 
particular  combination  has  recently  been  stud- 
ied by  Dr.  A.  Luton,  of  Reims  {Union  mid. 
du  Nord-Est ;  Jour,  des  praticiens,  Aug.  24, 
1895),  who  finds  that  the  mixture  is  singularly 
strengthening  and  stimulant,  but  that  it 
should  be  used  only  to  tide  the  system  over 
a  temporary  crisis  and  not  employed  continu- 
ously for  any  considerable  length  of  time.  He 
has  found  it  particularly  useful  in  neuroses 
accompanied  hy  mental  depression,  in  the  al- 
gidity of  the  first  stage  of  fevers  and  of  chol- 
era, in  the  feebleness  of  infancy,  in  senile 
exhaustion,  in  tardy  convalescence,  and  in  cer- 
tain critical  periods  in  tuberculosis.  He  calls 
the  mixture  phosphergot,  whether  it  is  given 
in  the  form  of  a  mixture,  a  powder,  or  a  pill, 
or  used  hypodermically.  About  15  grains  of 
ergot  and  30  grains  of  sodium  phosphate  are 
to  be  given  once  a  day,  before  breakfast.] 

The  preparations  most  employed  are  the 
fluid  extract,  extractum  ergotce  fluidum  (U.  S. 
Ph.),  extractum  ergotce  liguidum  (Br.  Ph.),  ex- 
tractum secalis  cornuti  fluidum  (Ger.  Ph.),  and 
the  solid  extract,  extractum  ergotce  (U.  S.  Ph.),  ex- 
tractum secalis  cornuti  (Ger.  Ph.).  Of  the  for- 
mer, the  dose  is  from  10  minims  to  3  fl.  drachms 
of  the  latter,  from  2  to  30  grains  may  be  given. 

[The  dose  of  wine  of  ergot,  vinum  ergotce 
(U.  S.  Ph.),  is  from  60  to  180  minims ;  that  of 
the  infusion,  infusum  ergotce  (Br.  Ph.),  is  from 
1  to  3  fl.  oz. ;  that  of  the  tincture,  tinctura 
ergotce  (Br.  Ph.),  is  from  5  to  30  minims. 

Ergotole  is  a  proprietary  preparation  of 
ergot  said  to  be  nearly  three  times  as  strong  as 
the  ofScial  fluid  extract,  and  to  be  free  from 
the  nauseous  smell  and  taste  of  ergot,  as  well 
as  its  irritating  properties.  Dr.  W.  C.  Klo- 
man,  of  Baltimore  (N.  Y.  Med.  Jour.,  June  6, 
1891),  says  that  he  has  repeatedly  given  it  by 
mouth  without  its  exciting  disgust  or  being 
rejected  by  the  stomach,  and  that  he  has  met 
with  great  success  in  restraining  hypercemia 
by  its  local  application  in  erysipelas  and 
phlegmonous  inflammations. 

Ergot  of  maize,  or  corn  smut,  has  been 
made  the  subject  of  experiment  by  Dr.  Vik- 
torin  S.  GriizdefE,  house  physician  to  Lebe- 
defl's  Obstetrical  Clinic  in  St.  Petersburg 
(Vrateh.  1894,  No.  19;  St.  Louis  Med.  and 
Surg.  Jour.,  Aug.,  1894).  He  writes  that  he 
has  used  it  in  a  series  of  cases  of  tedious  labour 
(primary  uterine  atony).  A  fluid  extract  was 
invariably  used,  the  dose  varying  from  •}  to  1  fl. 
drachm.  The  principal  conclusions  arrived  at 
by  the  author  may  be  condensed  somewhat  as 
follows :  1.  Maize  ergot  is  decidedly  a  valu- 
able uterine  stimulant.  In  one  out  of  the 
writer's  eight  cases  the  remedy  was  inactive, 
but  in  the  seven  others  it  proved  efficacious 


after  quinine,  mechanical  uterine  stimulants, 
cold,  and  baths  had  utterly  failed.  3.  It  may 
be  resorted  to  successfully  in  all  stages  of  la- 
bour. 3.  Its  action  becomes  manifest  fairly 
quickly  (usually  in  twenty-five  or  thirty  min- 
utes, never  later  than  forty,  after  a  dose).  4. 
The  pains  induced  by  the  drug  are  of  a  physi- 
ological character — that  is,  "they  represent 
normal  clonic  contractions  interrupted  by  regu- 
lar pauses."  5.  The  parturient  tolerates  the 
drug    excellently,    having    no    sickness,    etc. 

6.  The  remedy  does  not  show  any  harmful  in- 
fluence on  the  foetus  (all  the  eight  women 
were    delivered    of    living    healthy    infants). 

7.  It  does  not  interfere  in  any  way  with  the 
normal  course  of  puerperal  involution  of  the 
uterus..]    Cf.  Ergotine. — Charles  Jewett. 

EB.GOTIIT  and  EBGOTINE  are  names 
which  have  been  applied  to  quite  a  number  of 
different  extracts  of  ergot,  which  differ  from 
each  other  both  in  the  mode  of  preparation 
and  in  their  constituents,  but  it  is  sate  to  say 
that  not  one  of  them  constitutes  a  pure  active 
principle  of  ergot. 

In  1830  Wiggers  obtained  from  ergot  a  red- 
dish-brown, acrid  powder,  slightly  soluble  in 
cold  alcohol,  insoluble  in  water  and  in  ether, 
which  he  called  ergotin.  It  is  said  by  some  to 
be  a  cardiac  depressant,  by  others  to  be  inert 
on  the  vascular  apparatus,  but  to  cause  colic 
and  gastro-enteritis. 

In  1864  Wenzell  separated  from  ergot  two 
alkaloids  which  he  named  ecboline  and  ergo- 
tine. They  were  found  combined  with  ergotio 
acid,  a  volatile  body  which  yields  crystallizable 
salts.  This  ergotine  is  an  amorphous,  brown 
alkaline,  slightly  bitter  powder,  soluble  in  water 
and  in  alcohol,  insoluble  in  ether  and  in  chloro- 
form. The  hydrochloride  crystallizes  in  needles. 
Some  later  observers  are  of  the  opinion  that 
Wenzell's  ecboline  and  ergotine  are  identical. 

The  ergotine  of  Bonjean  (see  Begotinum), 
that  of  the  Pr.  Cod.,  and  that  in  use  in  the 
United  States  differ  only  a  little  in  prepara- 
tion, and  are  extracts  of  ergot  made  with  a 
view  to  the  hypodermic  administration  of 
the  drug.  For  this  purpose  that  used  in  this 
country,  which  is  made  according  to  the  for- 
mula suggested  by  Squibb  in  1873,  is  probably 
preferable.^ — Matthias  Lanckton  Foster. 

ERGOTININE.— This  is  a  crystallizable, 
colourless  alkaloid,  isolated  from  the  fixed  oil 
of  ergot  of  rye  by  Tanret.  It  was  found,  in 
connection  with  a  caraphoraceous  substance, 
and,  though  crystalline  at  first,  soon  became 
resinous.  Bombelon  is  of  the  opinion  that  the 
crystalline  ergotinine  is  a  product  of  decom- 
position obtained  by  the  action  of  chemicals 
on  ergot,  and  that  the  ergotine  of  Wenzell  is 
identical  with  the  ergotinine  of  Tanret. 

Solutions  of  ergotinine  are  fluorescent,  at 
first  of  a  greenish  colour  which  soon  turns  to 
red.  The  addition  of  sulphuric  acid  causes  it 
to  assume  a  red,  then  a  violet,  and  finally  a 
blue  hue.  The  dose  is  given  as  from  ^  to  iV 
of  a  grain,  and  Dujardin-Beaumetz  recom- 
mended for  hypodermic  use  i-Jir  of  a  grain.  It 
has  been  proved  to  have  no  action  on  the 
uterus. — Matthias  Lanckton  Foster. 
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ERGOTINXTM  (Br.  Ph.).— This  is  an  ex- 
tract of  ergot  practically  identical  with  Bon- 
jean's  ergotine.  Four  fl.  oz.  of  liquid  extract 
of  ergot  are  evaporated  to  a  syrupy  consist- 
ence, 4  fl.  oz.  of  rectified  spirit  are  added,  and 
the  mixture  is  filtered  and  evaporated  to  a  soft 
extract.  For  hypodermic  use  5  parts  of  this 
extract  should  be  dissolved  in  7  parts  each  of 
glycerin  and  water  and  filtered.  The  dose,  in- 
ternally, is  given  as  from  3  to  12  grains,  equiv- 
alent to  from  30  to  120  grains  of  ergot. 

Matthias  Lanokton  Fostee. 

EBIGERON,  fleabane,  scabious,  was  recog- 
nised by  the  U.  S.  Ph.  of  1870  as  the  herb  of 
Mrigeron  heterophyllum  and  that  of  Erigeron 
philadelphicum,  plants  which  grow  wild  in  sev- 
eral portions  of  the  United  States.  The  odour 
of  erigeron  is  aromatic  and  its  taste  bitter. 
Physiologically,  it  acts  to  increase  the  quantity 
of  "urine,  and  therefore  was  formerly  used  to 
some  extent  in  dropsy.  It  was  given  generally 
in  the  form  of  infusion  (1  oz.  to  the  pint). 

Erigeron  canadense,  Canada  fieabane.  was 
also  formerly  oflieial  in  the  U.  S.  Ph.,  but  has 
been  dismissed,  since  its  medicinal  virtues  are 
more  satisfactorily  represented  by  its  volatile 
oil,  oleum  erigerontis  (U.  S.  Ph.).  Canada  flea- 
bane  grows  wild  in  the  more  northern  portions 
of  the  United  States,  and  has  been  naturalized 
in  Europe.  The  herb  is  medicinal  throughout, 
but  the  flowers  and  leaves  are  thought  to  be 
specially  active.  Its  odour  is  aromatic  and 
agreeable  and  its  taste  bitter.  Its  activity  is 
dependent,  at  least  in  part,  upon  the  presence 
in  it  of  a  volatile  oil,  but,  though  it  has  been 
given  in  substance,  in  infusion,  in  tincture,  and 
in  extract,  its  employment  at  the  present  time 
is  confined  to  the  use  of  the  oil. 

Oil  of  erigeron,  oil  of  fleabane,  oleum  erige- 
rontis (U.  S.  Ph.),  is  a  volatile  oil  obtained  by 
the  distillation  of  the  fresh,  flowering  herb  of 
Erigeron  canadense.  It  is  a  limpid  liquid 
which,  though  light  yellow  when  fresh,  be- 
comes darker  as  well  as  thicker  upon  exposure. 
Its  odour  is  aromatic  and  agreeable  and  its 
taste  pungent  and  not  unpleasant.  It  is  freely 
soluble  in  alcohol. 

Oil  of  erigeron  resembles  the  other  volatile 
oils  in  its  action,  and  especially  oil  of  turpen- 
tine, though  it  is  less  stimulating;  than  that 
drug.  It  has  some  power  as  a  diuretic,  but  its 
chief  activity  is  exerted  upon  mucous  surfaces, 
and  especially  when  they  are  atonic  and  re- 
laxed. It  is  possessed  of  considerable  power 
as  a  hajmostatio,  too,  when  the  bleeding  is 
rather  of  the  passive  and  oozing  sort,  and  its 
powers  seem  manifested  particularly  upon  the 
genito-urinary  tract. 

The  most  important  therapeutical  applica- 
tion of  oil  of  erigeron  is  in  passive  uterine 
hcemorrhage,  and  in  this  form  of  metrorrhagia 
it  is  very  highly  esteemed.  In  menorrhagia, 
too,  it  is  often  serviceable,  while  other  hfemor- 
rhages  are  at  times  benefited  by  its  use,  among 
them  intestinal  bleeding^  in  dysentery  and  ty- 
phoid fever,  hcBmoptyais  (when  no  sthenic 
symptoms  are  present),  and  even  epistaxis. 
Various  catarrhal  conditions  of  the  subacute 
and  relaxed  variety  are  thought  to  be  benefited 


by  its  use,  among  them  some  cases  of  diarrhoea 
and  dysentery,  while  in  the  later  stages  of  gon- 
orrhoea the  remedy  may  be  of  great  value,  tak- 
ing the  place  of  copaiba  or  cubeb. 

The  dose  of  oil  of  erigeron  is  from  10  to  30 
minims,  given  as  often  as  every  three  hours  if 
necessary.  It  may  be  administered  in  emul- 
sion, in  capsule,  or  dropped  upon  sugar. 

Heney  a.  Geiffin. 

EMODICTYON. — See  Yeeba  santa. 

EBRHINES. — See  Sternutaioeies. 

ERYSIPELATOUS  INOCULATION. 
— See  under  Toxines. 

ERYTHROPHLffilNE  is  an  alkaloid  ob- 
tained from  Erythrophloeum  judiciale  (or  gui- 
neense).  The  tree  belongs  to  the  family  of  Le- 
guminosce  (Cmsalpiniacece),  and  is  found  on  the 
west  coast  of  Africa,  Senegambia,  and  Sierra  Le- 
one. The  best  preparation  is  the  hydro-chlo- 
ride which  has  been  supplied  to  the  trade  for 
the  past  fifteen  years  by  Merck,  of  Darmstadt. 

Two  classes  of  physiological  effects  have 
been  observed  :  Local  anfesthesia  and  convul- 
sive movements  resembling  those  produced  by 
piorotoxin.  The  first,  which  is  the  more  im- 
portant, were  made  known  to  the  profession 
through  the  researches  of  Dr.  Lewin,  of  Berlin. 

These  experiments  were  conducted  on  eats, 
dogs,  and  rabbits,  with  solutions  varying  in 
strength  from  1  in  20  to  1  in  4.  A  solution  of 
O'l  per  cent,  was  found  to  be  sufficiently  concen- 
trated, as  when  a  stronger  one  was  employed 
more  or  less  local  irritation  was  apt  to  result. 

When  3  drops  of  this  solution  were  instilled 
into  the  eye  complete  anaesthesia  of  the  cornea 
and  conjunctiva  ensued.  It  is  noteworthy, 
however,  that  this  ansesthesia  was  tardy  in  its 
advent,  from  fifteen  to  twenty-five  minutes 
more  time  being  required  than  would  have 
been  necessary  had  a  4-per-cent.  solution  of  co- 
caine been  employed. 

On  the  other  hand,  the  duration  of  the  local 
action  of  erythrophltBine  is  phenomenal,  the 
anffisthesia  persisting  for  from  twenty-four  to 
forty-eight  hours.  A  great  drawback  to  its 
use  is  found  in  its  collateral  ill  effects,  especial- 
ly in  the  form  of  severe  spasms. 

These  grave  constitutional  disturbances  pre- 
clude its  employment  in  large  quantities,  and 
hence  it  is  not  likely  to  be  used  to  any  great 
extent  as  a  local  anaesthetic  for  surgical  pur- 
poses. But  it  must  certainly  be  conceded  that 
it  is  capable,  even  in  the  small  doses  demanded 
by  its  constitutional  potency,  of  rendering 
good  service  in  the  management  of  painful 
conditions  due  to  purely  local  causes.  I  my- 
self have  used  it  in  this  way,  injecting  it  into 
the  painful  areas  along  the  coiirse  of  an  in- 
flamed sciatic  nerve,  or  deep  down  between  the 
vertebrae  (and  even  into  the  spinal  canal)  in 
spinal  irritation  and  locomotor  ataxia. 

When  employed  as  last  mentioned,  it  may 
be,  and  indeed  should  be,  still  further  diluted, 
so  that  one  may  inject  an  increased  quantity 
of  fluid  into  the  vicinity  of  the  cord,  whereby 
the  probability  of  producing  a  definite  thera- 
peutic effect  is  much  enhanced,  as  I  long  since 
pointed  out.  Erythrophloeine  hydrochloride 
is  still  an  expensive  preparation,  being  listed 
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in  Merck's  catalogue  for  1889  at  four  dollars  a 
gramme.— J.  Leonard  Corning. 
EBYTHROXYLON.— See  Coca. 

ESERIDINE,  CsHjsNsOa,  is  an  alkaloid 
found,  along  with  eserine  and  calabarine,  in 
the  Calabar  bean.  It  is  said  to  be  less  poison- 
ous than  eserine  and  to  act  powerfully  as  a  ca- 
thartic.   It  has  not  come  into  medicinal  use. 

ESEBiINE,  otherwise  known  as  physostig- 
mitie,  is  an  alkaloid  obtained  from  Physostigma 
venenosum,  or  Calabar  bean,  a  woody  creeper 
belonging  to  the  family  Leguminosm,  indige- 
nous to  western  Africa. 

In  1864  an  amorphous,  tasteless  alkaloid 
was  isolated  by  Jobst  and  Hesse  from  the 
Calabar  bean,  and  was  called  physostigmine. 
At  a  later  date  Vee  and  Leven  isolated  a  bitter, 
crystalline  alkaloid  which  was  called  eserine. 
These  were  found  to  be  alike  in  physiological 
effects,  and  are  at  the  present  time  regarded 
as  different  forms  of  the  same  substance. 

Uncombined  eserine  is  not  employed  in  med- 
icine, but  is  represented  by  the  salicylate  and 
the  sulphate.  The  salicylate  (physosHgmince 
salicylas  [U.  S.  Ph.],  physostigminum  salicyli- 
cum  [Ger.  Ph.])  occurs  in  colourless,  columnar 
crystals  of  bitter  taste  and  neutral  reaction,  sol- 
uble in  150  parts  of  water  and  in  12  of  alcohol. 
The  sulphate  (physostigminm  sulphas  [U.  S. 
Vh..],  physostigminum  sulfuricum  [Ger.  Ph.]) 
occurs  as  a  white  micro-crystalline  powder  of 
bitter  taste,  very  deliquescent  in  moist  air,  and 
very  soluble  in  water  and  in  alcohol.  The  sul- 
phate is  the  more  commonly  employed,  but  the 
salicylate  is  the  less  irritating  to  the  conjunc- 
.  tiva,  and  is  therefore  in  the  majority  of  cases 
preferable  to  the  sulphate  in  ophthalmic  work, 
particularly  when  its  use  is  to  be  continued  for 
a  considerable  length  of  time.  The  solution  of 
each  is,  when  fresh,  of  a  faint  pink  colour,  which 
gradually  darkens  until  it  is  of  a  brownish-red 
appearance.  Its  efficacy  may  perhaps  be  slightly 
impaired  when  the  solution  is  very  old,  and  it 
certainly  has  then  a  greater  tendency  to  irri- 
tate the  conjunctiva,  but  practically  an  old 
solution  is  just  as  useful  for  the  majority  of 
cases  as  a  fresh  one.  It  is  usually  prescribed 
in  neutral  solutions  varying  in  strength  from 
i  to  1  Krain  to  the  ounce,  but  to  produce  an 
immediate  or  rapid  effect  it  may  be  used  in  as 
strong  a  solution  as  4  grains  to  the  ounce,  and 
for  continued  use  a  solution  -^s  of  a  grain  or 
less  to  the  ounce  is  usually  sufficient.  Care 
should  be  exercised  in  prescribing  these  solu- 
tions for  patients  to  use  at  their  homes,  and 
when  this  is  necessary  the  patients  should  re- 
port frequently  to  the  prescriber,  as  deleterious 
effects  may  result  from  their  overuse.  Gela- 
tin discs  (lamellm  physostigminoB  [Br.  Ph.]) 
furnish  a  very  convenient  form  for  the  employ- 
ment of  this  drug,  but  sometimes  they  produce 
much  more  irritation  of  the  conjunctiva  than 
a  solution  would. 

Physiologically,  eserine  produces  the  same 
effect  on  the  nervous  and  muscular  system  as 
are  caused  by  physostigma,  of  which  it  is  the 
active  principle.  It  is  a  direct  stimulant  to 
muscle  fibre  in  all  medicinal  doses,  and  acts 
the  most  powerfully  upon    the  non-striated 


variety.  It  stimulates  the  heart  and  the  in- 
hibitory cardiac  nerves,  first  lowering  then 
causing  a  rise  in  the  arterial  tension,  increases 
peristalsis  of  the  bowel,  causes  contraction  of 
the  bladder  and  spleen,  and  is  said  to  have  ex- 
cited contraction  of  the  gravid  uterus.  In  full 
doses  it  excites  nausea,  vomiting,  salivation, 
and  diaphoresis.  Meiosis  may  follow  its  in- 
ternal administration,  but  does  not  always.  It 
is  excreted  in  the  urine,  saliva,  and  bile,  and 
has  been  found  in  the  gastric  secretions  after 
intravenous  injection. 

When  instilled  into  the  conjunctival  sac, 
eserine  causes  a  temporary  increase  in  the  ten- 
sion of  the  eyeball,  followed  by  a  final  and 
permanent  decrease  greater  than  the  primary 
augmentation  (Stocker),  lessens  the  corneal 
curvature  to  some  extent,  and  causes  contrac- 
tion of  the  pupil  with  spasm  of  the  accommo- 
dation. The  contraction  of  the  pupil  and  the 
spasm  of  accommodation  commence  in  about 
five  minutes  after  the  instillation  of  the  drug, 
and  reach  the  maximum  effect  in  from  twenty 
to  forty-five  minutes.  This  effect  is  heightened 
by  the  local  application  of  heat  as  well  as  by 
the  internal  administration  of  mercury  and  the 
iodides.  The  spasm  of  accommodation  lasts 
only  a  few  hours,  but  the  pupil  remains  con- 
tracted longer,  sometimes  for  several  days. 
The  blood  supply  to  the  eye  is  diminished  by 
the  action  of  eserine  in  causing  contraction  of 
the  arteries  of  the  conjunctiva  and  iris,  while 
the  veins  are  not  affected.  In  strong  solutions 
eserine  produces  ciliary  congestion,  pain  in  the 
eye  and  head,  twitching  of  the  orbicularis,  and 
occasionally  spasm  of  the  external  ocular  mus- 
cles by  its  direct  effect  upon  the  muscular 
fibres.  When  pushed  to  produce  constitutional 
symptoms,  it  may  cause  giddiness  and  faint- 
ness,  with  a  feeble  and  irregular  pulse  and  low 
arterial  tension  on  account  of  the  exhaustion 
of  the  peripheral  cardiac  filaments  of  the  vagi. 
Such  systemic  intoxication  frequently  causes 
dilatation  and  abolished  reaction  of  the  pupil 
(Leibholz).  Complete,  though  temporary,  blind- 
ness has  been  known  to  follow  general  eserine 
poisoning  (Arago).  It  may  be  said  here,  in 
passing,  that  eserine  poisoning  happens  most 
commonly  as  a  result  of  instillation  of  the  drug 
into  the  conjunctival  sac.  In  cases  of  poison- 
ing atropine  should  be  given,  as  it  is  the  physi- 
ological antidote,  heat  should  be  applied  to  the 
body,  and  cardiac  and  respiratory  stimulants 
should  be  administered. 

Eserine  is  principally  used  in  ophthalmology, 
and  the  principle  may  be  broadly  stated  that  it 
is  indicated  in  any  disease  of  the  eye  whenever 
there  is  increased  intra-ocular  tension,  unless 
the  iris  or  ciliary  body  is  involved  in  the  in- 
flammation. In  glaucoma  simplex  one  drop  of 
a  solution  of  i  or  1  grain  to  the  ounce,  instilled 
from  two  to  five  times  a  day,  reduces  the  intra- 
ocular tension  very  decidedly.  In  some  cases 
the  result  of  prolonged  treatment  is  very  grati- 
fying, the  tension  becoming  and  remaining 
normal,  with  improvement  of  visual  acuity  and 
of  the  field  of  vision,  together  with  disappear- 
ance of  the  pain  without  recourse  to  the  usual 
operation  of  iridectomy.  In  other  cases  the 
tension  returns  and  increases  until  the  eyeball 
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is  of  its  former  hardness  in  from  six  to  twelve 
hours  after  the  last  instillation. 

In  ulcerative  keratitis  eserine  is  often  a  better 
drug  than  atropine,  because  it  has  the  power 
of  cutting  off  a  superabundant  arterial  supply, 
checks  the  migration  of  the  white  blood-cor- 
puscles, tends  to  promote  absorption  through 
dilatation  of  the  ciliary  veins,  and  locally  tends 
to  limit  the  sloughing  process.  Good  results 
have  been  reported  from  its  use  when  the^  ulcer 
was  complicated  with  hypopyon  (Parisolli).  In 
gonorrhoeal  ophthalmia  and  in  ophthalmia  neo- 
natorum, when  the  iris  is  not  affected,  the  best 
treatment  for  a  marginal  ulcer  is  the  instilla- 
tion of  a  solution  of  eserine,  from  i-  to  -J  of  a 
grain  to  the  ounce,  one  drop  every  three  or 
four  hours  during  the  day.  Frequently  the 
best  result  is  obtained  by  the  use  of  eserine  in 
this  manner  during  the  day,  combined  with 
the  instillation  of  a  drop  of  the  usual  solution 
of  atropine  at  night  (De  Schweinitz).  Though 
this  treatment  seems  contradictory  when  first 
considered,  because  atropine  is  so  much  more 
powerful  a  mydriatic  than  eserine  is  as  a  meiotic, 
its  good  effect  may  perhaps  be  explained  by  the 
theory  that  atropine  tends  to  keep  the  iris  quiet 
and  protect  it  from  irritation,  while  eserine  tends 
to  diminish  the  arterial  blood  supply  and  pro- 
mote the  absorption  of  the  chemosis.  Prompt 
improvement  is  frequently  observed  after  its 
use  in  cases  where  atropine  alone  has  failed. 

In phlyctmnularlceratitis  eserine  is  sometimes 
useful  in  diminishing  the  photophoiia. 

In  the  chronic  form  of  episcleritis,  with  no 
iritic  complication,  the  instillation  of  several 
drops  of  a  weak  solution  has  been  recom- 
mended. 

In  neuralgia  of  the  eyeball  it  is  sometimes 
useful,  but  occasionally  it  increases  the  pain 
and  is  then  contra-indicated. 

The  use  of  a  weak  solution  of  eserine  has 
been  recommended  in  some  cases  of  accommo- 
dative asthenopia  without  refractive  errors,  or 
after  these  errors  have  been  corrected. 

It  temporarily  diminishes  mydriasis  due  to 
paralysis  of  the  third  nerve,  not  by  affecting 
in  any  manner  the  seat  of  trouble,  but  by  stim- 
ulating the  peripheral  nerve-fibres  or  the  mus- 
cle-fibres of  the  iris  directly.  It  is  of  great  use 
in  the  paralytic  mydriasis  following  diph- 
theria (Cameron). 

Mydriasis  due  to  the  use  of  atropine  is  also 
temporarily  diminished  by  eserine,  but  its 
effect  is  of  shorter  duration  than  that  of  the 
stronger  mydriatics,  so  that  when  the  latter 
are  overcome  by  its  use  they  frequently  reas- 
sert themselves.  In  complete  ciliary  paralysis 
by  atropine  or  hyoscine,  eserine  is  said  to  pro- 
duce no  effect. 

Eserine  has  been  much  used  after  the  simple 
extraction  of  cataract  for  the  purpose  of  ex- 
citing contraction  of  the  circular  fibres  of  the 
iris  and  to  so  prevent  prolapse,  but  it  is  less 
used  now  than  formerly,  because  it  has  been 
found  by  no  means  certain  to  prevent  this  ac- 
cident, while  it  has  a  distinct  tendency  to  fa- 
vour the  occurrence  of  iritis. 

Eserine  is  not  well  borne  in  acute  inflamma- 
tion, or  where  there  is  much  ciliary  congestion, 
and  is  positively  contra-indicated  in  iritis.   Ac- 


cording to  some  observers,  it  has  a  tendency  to 
increase  opacities  of  the  crystall  ine  lens,  and  this 
should  be  borne  in  mind  whenever  the  advisa- 
bility of  its  use  is  being  considered  with  regard 
to  an  eye  containing  an  incipient  cataract. 

The  internal  administration  of  eserine  has 
been  recommended  in  chorea,  and  brilliant  re- 
sults from  its  use  have  been  reported,  but  it 
sometimes  produces  very  alarming  symptoms. 
Lodderstadt  reports  an  extreme  degree  of  col- 
lapse which  resulted  from  the  subcutaneous  in- 
jection of  Yhs  of  a  grain  into  a  child  nine  years 
old.  Profuse  perspiration  was  caused,  followed 
by  vomiting  and  collapse,  the  pulse  was  scarce- 
ly perceptible,  fifty-four  to  the  minute,  and  the 
pupillary  reflex  was  greatly  diminished. 

It  will  sometimes  not  only  suppress  the 
night  sweats  of  phthisis  for  the  time,  but  pre- 
vent their  recurrence  for  three  or  four  weeks. 

In  strychnine  poisoning  eserine  may  be  ad- 
vantageously employed,  combined  with  the 
bromides. — Matthias  Lanckton  Foster. 

ESSENCES,  essentice,  as  the  term  is  ordi- 
narily understood,  are  alcoholic  solutions  of 
volatile  oils.  The  word  essence  has  been 
much  abused  and  its  applications  are,  unfor- 
tunately, so  varied  that  of  itself  it  can  convey 
no  very  clear  meaning  as  to  composition. 
This  will  become  apparent  when  the  various 
forms  of  essences  are  considered. 

The  U.  S.  Ph.  employs  the  word  essence  only 
as  an  English  synonym  for  certain  of  its 
spirits.  Its  essences  of  bitter  almond,  lemon, 
nutmeg,  peppermint,  and  spearmint  are  there- 
fore merely  the  spirits  of  those  drugs. 

The  Br.  Ph.  authorizes  essence  of  anise,  es- 
sentia anisi,  and  essence  of  peppermint,  essen- 
tia menthce  piperitce,  each  being  an  alcoholic 
solution  containing  1  part  of  the  volatile  oil 
of  the  drug  and  4  parts  of  rectified  spirit. 
They  correspond  to  the  spirits  of  the  Br.  Ph. 
in  composition,  but  not  in  strength,  for,  while 
esse7itia  menthce  piperitce  (Br.  Ph.)  is  com- 
posed of  1  part  of  oil  of  peppermint  and  4 
parts  of  rectified  spirit,  spiritns  menthce  pi- 
peritcB  (Br.  Ph.)  is  composed  of  1  part  of  oil  of 
peppermint  and  49  parts  of  rectified  spirit. 
According  to  the  Br.  Ph.,  therefore,  essences 
are  stronger  spirits. 

In  Germany  the  application  of  the  word 
essentia  is  liberal  to  tne  last  degree,  for  essen- 
tia amara  is  synonymous  with  tinctura  amara 
(Qer.  Ph.),  essentia  menthce,  piperitcB  with  spir- 
itus  menthce  piperitce  (Ger.  Ph.),  and  essen- 
tia pepsini  with  vinum  pepsini  (Ger.  Ph.). 
Essentiie,  uiider  that  name,  are,  however,  not 
official  in  the  Ger.  Ph.,  though  spiritus  menthm 
piperitce  (Ger.  Ph.),  which  contains  1  part  of 
oil  of  peppermint  and  9  parts  of  spirit  of  wine, 
is  certainly  an  essence  according  to  the  British 
standard. 

An  essence,  according  to  the  Fr.  Cod.,  is  a 
volatile  vegetable  oil,  and  what  are  ordinarily 
classed  as  volatile  oils  in  the  United  States  are 
known  as  essences  in  France.  Thus,  oil  of 
spearmint,  oleum  menthcB  viridis  (U.  S.  Ph.,  Br. 
Ph.),  has  as  a  French  name  essence  de  menthe 
verte. 

The  confusion  which  attends  the  use  of  the 
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word  essence  would  be  sufficient  were  it  con- 
flned  to  oificial  nomenclature,  but  it  is  in- 
creased by  popular  misapplication,  for  seem- 
ingly with  no  more  valid  reason  than  a  desire 
to  convey  the  impression  of  strength  and  of 
extracted  and  concentrated  virtues  the  name 
is  given  to  a  variety  of  proprietary  remedies, 
of  which  "  essences  of  rennet,  of  pepsin,  of 
pancreatin,  and  even  of  beef  are  illustrative. 
Heney  a.  Geiffin. 

ETHER.— Sulphuric  ether,  oxide  of  ethyl 
(CjHs)^©  or  (CiHioO),  the  cether  of  the  phar- 
maoopceias,  is  a  colourless  liquid,  gaseous  at  a 
temperature  above  95°  P.,  and  rapidly  evapo- 
rable  at  all  ordinary  temperatures.  It  is  ob- 
tained by  the  dehydrating  action  of  sulphuric 
acid  on  alcohol. 

The  vapour  of  ether  is  of  high  specific 
gravity,  more  than  twice  and  a  half  as  heavy 
as  air,  and  thirty-seven  times  as  heavy  as  hy- 
drogen. It  is  very  inflammable,  a  character- 
istic which  demands  greatest  caution  in  its 
manipulation  at  night. 

Ether  has  a  strong  agreeable  odour  and  a 
hot,  burning  taste.  Its  internal  administra- 
tion causes  a  sensation  of  choking,  as  is  the 
case  with  its  inhalation. 

Therapeutically,  the  most  prominent  use  of 
ether  is  as  an  anaesthetic  in  surgical  proce- 
dures. (For  the  history  of  the  discovery  of 
ether  as  an  ansesthetic,  see  under  Anesthet- 
ics.) Prom  its  comparatively  greater  safety 
and,  perhaps,  because  its  anassthetic  properties 
were  discovered  in  the  United  States,  it  stands 
to-day  as  the  great  general  surgical  narcotic 
of  America,  though  of  late  its  introduction 
into  English  and  Continental  surgical  clinics 
has  been  rapid.  Ether  is  of  use  also  as  a  car- 
diac stimulant  and  as  an  antispasmodic,  and 
has  been  recommended  as  an  anthelminthio 
and  in  some  neuroses.  It  is  a  powerful  sol- 
vent as  well,  and  is  largely  used,  because  of 
this  property,  in  histological  and  pathological 
work.  On  account  of  its  easy  and  rapid  evapo- 
ration, it  has  uses  as  a  local  anaesthetic,  though 
it  is  inferior  in  this  respect  to  other  agents. 

As  a  general  systemic  ancesthetic  ether  finds 
its  largest  use.  It  is  by  far  the  safest  of  the 
surgical  narcotics,  and  is  as  safe,  possibly,  as 
any  agent  can  be  which  produces  the  severe 
systemic  disturbance  necessary  to  abolish  pain 
and  consciousness.  As  with  every  other  agent 
used  for  a  like  purpose,  its  influence  upon  the 
respiratory  and  circulatory  apparatus,  as  upon 
the  blood,  is  temporarily  profound,  and  there 
are,  therefore,  physical  conditions  whioli  render 
its  use  injudicious.  Most  of  the  cases  of 
sudden  death  following  or  coincident  upon 
the  administration  of  ether  have  been  in  pa- 
tients exhausted  by  prolonged  nervous  disease, 
or  by  grave  acute  conditions.  Ether  has  been 
administered  repeatedly — it  is  elected,  in  fact 
— in  cases  of  organic  cardiac  disease,  for  it  is 
now  established  almost  beyond  doubt  that  sud- 
den collapse  from  the  action  of  ether  is  caused 
by  paresis  of  the  respiratory  centre  and  that  its 
influence  upon  the  circulation  is  but  second- 
ary. Well-established  renal  disease  is  recog- 
nised by  surgeons  as  a  contra-indication  to 


the  administration  of  ether,  although  it  is  be- 
lieved that  the  occasional  transient  albuminu- 
ria seen  after  an  ether  narcosis  may  arise  from 
infection  at  the  site  of  the  wound  or  from  ab- 
sorption of  some  poison  contained  in  the  dress- 
ings, such  as  iodoform.  In  the  face  of  combined 
renal  and  cardiac  disease  ether  may  be  admin- 
istered, but  it  must  be  given  carefully,  the 
patient  must  be  keenly  watched,  and  asepsis 
must  be  carried  to  its  highest  perfection. 

[Dr.  Robert  P.  Weir,  in  a  paper  On  the  In- 
fluence of  Ether  upon  the  Kidneys,  read  before 
the  American  Surgical  Association  at  its  meet- 
ing for  1895  (iV.  Y.  Med.  Jour.,  Nov.  16,  1895), 
gives  the  following  conclusions  of  his  extensive 
and  careful  researches :  "  That  etherization  in 
the  vast  majority  of  cases  in  normal  kidneys, 
and  even  in  abnormal  kidneys,  brings  about  no 
detrimental  effects;  that  when  any  evidences 
of  abnormity  present  themselves  they  are  trans- 
itory in  character  and  not  productive  of  harm  ; 
that  elevation  of  temperature,  which  I  -had  be- 
fore thought  would  aggravate  the  work  of  the 
kidney  and  bring  about,  in  conjunction  with 
an  ether  narcosis,  abnormal  excretions,  does 
not  appear  to  exercise  any  positive  influence 
on  this  point."] 

Some  operators  prefer  not  to  use  ether  in 
abdominal  section,  since  they  consider  the 
subsequent  vomiting  and  retching  likely  to 
break,  up  adhesions  or  even  to  tear  out  su- 
tures. Certainly,  however,  the  other  impor- 
tant after-effects  should  not  be  overlooked. 
It  is  not  common  for  the  vomiting  that  fol- 
lows the  narcosis  to  continue  longer  than  a 
few  hours,  and  the  patient  does  not  exert 
sufficient  strength  to  damage  a  wound  mate- 
rially. In  some  cases,  too,  a  movement  of  the 
bowels  may  be  more  easily  obtained  after 
ether  than  after  chloroform  anaesthesia.  Last- 
ly, the  greater  safety  to  the  patient  must  be 
taken  into  account. 

An  operation  about  the  face,  neck,  or  head 
may  contra-indioate  the  exhibition  of  ether, 
for  ether  must  be  given  continuously,  and  in 
operations  such  as  these  indicated  it  may  be- 
come necessary  to  remove  the  inhaling  appa- 
ratus from  time  to  time.  This  allows  the 
patient  to  recover  partially  from  the  anaes- 
thesia, and  in  his  consequent  coughing,  vomit- 
ing, or  straining  the  parts  become  more  deeply 
congested  and  the  field  of  operation  becomes 
obscured  by  the  increased  bleeding  from  the 
capillaries  and  open  vessels.  In  order  to  have 
a  thorough  anaesthesia,  it  may  be  advisable  in 
such  cases  to  use  chloroform  or  a  mixture  of 
anaesthetics.  It  seems  almost  unnecessary  to 
state  that  when  the  galvanic  or  actual  cautery 
is  called  into  use  during  an  ether  narcosis  the 
greatest  caution  must  be  observed  that  the 
highly  inflammable  vapour  shall  not  be  ig- 
nited. 

Although  age  seems  to  make  little  differ- 
ence as  to  the  susceptibility  to  ether,  many 
surgeons  prefer  giving  chloroform  to  chil- 
dren, in  order  to  avoid  the  possibility  of  a 
subsequent  broncho-pneumonia.  Aged  peo- 
ple, women,  and  children  yield  to  ether  more 
readily  than  adult  men,  as  a  general  rule. 
Heavv  users  of  alcohol  and  tobacco  submit 
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to  ether  with  great  difBoulty  and  sometimes 
require  enormous  amounts  of  the  anfesthetio 
to  produce  unconsciousness.  Occasionally  pa- 
tients are  met  with  who  can  not  take  ether,  no 
matter  how  carefully  it  is  given.  There  are 
coughing,  vomiting,  and  an  apparently  in- 
tense dyspnoea,  which  disappear  as  soon  as 
chloroform  or  the  "  A.  C.  B.  mixture  "  is  sub- 
stituted. 

No  part  of  a  surgical  operation  calls  for 
more  skill,  keener  observation,  greater  judg- 
ment, and  more  coolness  than  the  admin  istra- 
tiom  of  the  anjesthetio.  Unfortunately,  an 
ideal  ansesthesia  is  not  often  seen.  In  our 
large  hospitals  the  youngest  member  of  the 
house  staff  in  point  of  service  is  made  anaes- 
thetist, and  he  is  rarely  possessed  of  enough 
knowledge  in  this  branch  of  medicine  to  carry 
his  patient  safely  through  a  crisis.  The  anses- 
thetist  should  have  his  attention  concentrated 
upon  his  work,  and  should  under  no  circum- 
stances be  allowed  to  watch  the  operation. 
This  is  a  matter  of  such  supreme  importance, 
involving,  as  it  does,  the  safety  and  lives  of 
so  many  thousands  of  beings,  that  it  seems 
remarkable  that  it  has  never  seriously  at- 
tracted the  attention  of  medical  boards. 

In  order  to  secure  a  good  anaesthesia  and  as 
safe  a  one  as  possible,  the  patient  must  have 
proper  preparation.  So  far  as  anesthesia  is 
concerned,  this  consists  in  emptying  the 
bowels  thoroughly  and  in  keeping  the  stom- 
ach free  from  food.  The  night  before  the 
operation  the  patient  should  receive  half  an 
ounce  of  compound  licorice  powder ;  after  the 
bowels  have  moved  well  in  the  morning,  a 
high  enema  and  at  least  two  low  enemata 
should  be  given.  Four  hours  before  the  time 
set  for  the  operation  the  patient  may  drink  a 
cup  of  milk  or  a  milk  punch  or  may  eat  a 
soft-boiled  egg.  Nothing  further  should  be 
given  by  the  mouth  up  to  the  time  of  the 
administration  of  the  ether.  If  it  is  deemed 
necessary,  the  patient  may  receive  a  stimu- 
lating enema,  containing  whisky,  1  ounce; 
peptonized  milk,  3  ounces;  tincture  of  digi- 
talis, 10  minims ;  caffeine  sodium  benzoate, 
10  grains;  deodorized  tincture  of  opium,  15 
drops. 

When  the  patient  is  brought  to  the  anaes- 
thetizing table  a  careful  physical  examination 
of  the  lungs  and  heart  should  be  made,  if  that 
has  not  been  previously  done.  The  antes- 
thetist  should  acquaint  himself  with  the 
character  of  the  patient's  pulse,  so  as  to  be 
able  to  recognise  instantly  any  change  during 
the  narcosis.  False  teeth  should  be  removed, 
and  the  clothing  about  the  neck  should  be 
loosened  so  that  respiration  may  not  be  im- 
peded. The  patient  should  now  be  instructed 
that  he  must  take  deep,  long  inspirations, 
that  the  choking  sensation  which  he  will  feel 
is  but  temporary  and  has  no  significance,  and 
that  he  must  do  whatever  he  is  told  to  do. 
The  surgeon's  tact  and  gentleness  may  do 
much  for  the  patient,  for  there  are  few  indi- 
viduals who  do  not  shrink  from  the  total 
abolition  of  consciousness. 

The  method  of  administration  must  always 
remain  a  matter  of   choice  to  the  surgeon. 


Ether  inhalers,  cones,  and  masks  of  every 
description  have  been  invented,  and  each  sur- 
geon has  his  own  preference.  Inhalers  made 
on  the  principle  of  the  Allis,  the  Clover,  and 
the  Ormsby  models  are  in  greatest  use  at  the 
present  time.  The  Allis  inhaler  is  a  service- 
able instrument,  but  allows  of  too  free  admix- 
ture of  air.  The  Clover  inhaler  has  many 
admirable  features,  but  requires  frequent  re- 
moval from  the  face  for  the  addition  of  a  new 
dose  of  ether.  The  Ormsby  inhaler  includes 
the  good  features  of  most  of  the  modern 
cones,  but  requires  skill  in  its  use,  since, 
without  careful  watchin'g,  asphyxia  plays  a 
part  in  the  anaesthetization  ;  and,  in  ether  nar- 
cosis, ether  alone  should  cause  the  anaesthesia, 
asphyxia  never. 

A  very  serviceable  ether  cone  may  be  made, 
in  an  emergency,  from  a  towel  surrounded  by 
a  newspaper.  This  combination  is  folded  over 
on  itself  until  a  mask  is  made  to  fit  the  pa- 
tient's face.  The  ends  are  pinned  together 
and  the  mask  is  stuffed  with  cotton  or  a  small 
towel  to  receive  the  ether.  This  inhaler  gives 
results  perfectly  satisfactory  and  has  the  addi- 
tional advantage  of  being  clean. 

To  avoid  the  primary  choking  sensation  in 
the  application  of  ether,  some  operators,  nota- 
bly in  England,  start  the  anaesthesia  by  abol- 
ishing consciousness  by  means  of  nitrous-oxide 
gas  or  chloroform  and  continue  it  with  ether. 
It  is  a  custom  in  some  American  clinics  to 
precede  the  ether  narcosis  with  a  hypodermic 
injection  of  morphine  sulphate  from  half  an 
hour  to  fifteen  minutes  before  the  anaesthesia 
proper  is  started.  This  is  of  doubtful  value, 
however,  as  is  the  previous  exhibition  of 
chloral. 

A  procedure  of  decided  value,  however,  is 
the  previous  spraying  of  the  nose  with  a  10- 
per-cent.  solution  of  cocaine.  This  method  of 
procuring  safety  and  freedom  from  the  annoy- 
ances of  ether  narcosis  was  published  by  Rosen- 
berg, of  Berlin,  in  the  winter  of  1895.  A  fuller 
discussion  of  its  features  will  be  found  below, 
and  it  will  sufSce  to  state  at  this  point  that 
the  use  of  the  cocaine  spray  is  of  the  greatest 
advantage  to  the  patient  and  to  the  anaesthe- 
tizer.  Rosenberg  has  found  that  by  spraying 
the  nasal  mucous  membrane  with  the  solution 
mentioned,  inserting  the  nozzle  of  the  syringe 
into  each  nostril  alternately,  the  mucous  mem- 
brane becomes  anaesthetized  in  about  three  min- 
utes and  the  anaesthesia  lasts  for  half  an  hour. 
Should  the  operation  not  be  completed  by  the 
end  of  that  time,  the  spraying  is  to  be  practised 
again.  Its  advantages  are  that  the  safety  of 
the  ether  narcosis  is  enhanced,  there  is  no 
coughing,  gagging,  or  vomiting,  and  the  mis- 
erable after-effects  of  ether — headache,  vomit- 
ing, and  the  clinging  smell  of  ether — are 
entirely  absent  (Berliner  klinische  Wochen- 
schrift,  1895,  Nos.  1  and  2).  That  this  is  usu- 
ally true  has  been  verified  by  a  number  of 
observers  in  Europe  and  America.  It  goes 
without  saying,  however,  that  the  ordinary  care 
given  a  patient  under  anaesthesia  must  not  be 
lacking. 

The  patient  should  lie  in  a  recumbent  pos- 
ture, and  this  should  not  be  altered  to  a  sitting 
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posture  unless  the  nature  of  the  operation 
urgently  demands  it.  The  so-called  Trende- 
lenburg posture,  much  used  at  the  present  day 
in  abdominal  operations,  is  bad  for  the  patient, 
though  convenient  for  the  operator.  The  ab- 
dominal contents  are  thrown  against  the  dia- 
phragm, and  respiration  is  seriously  interfered 
with,  the  patient  always  becoming  cyanotic. 
If  it  must  be  resorted  to,  the  body  should  be 
brought  back  to  the  horizontal  position  at  the 
earliest  moment. 

Provided  with  a  mouth  gag,  a  tongue  forceps, 
and  hypodermic  needles  ready  for  instant  use, 
the  ansesthetist  should  pour  about  a  fluidounoe 
(30  grammes)  of  ether  into  his  mask  or  cone. 
This  is  gradually  brought  toward  the  patient's 
face  and  finally  made  to  cover  his  nose  and 
mouth.  The  first  few  inhalations  of  the  an- 
aesthetic produce  a  choking  sensation,  but  if  the 
patient  is  spoken  to  encouragingly  he  can  usu- 
ally be  induced  to  continue  his  deep  inspirations 
without  prolonged  struggles. 

Three  periods  are  recognised  in  a  general 
somatic  ansesthesia  by  ether:  1.  The  period 
elapsing  between  the  beginning  of  the  anaesthet- 
ic inhalation  and  the  initial  vanishing  of  con- 
sciousness. 2.  That  from  the  end  of  the  first, 
or  primary,  stage  to  the  total  abolition  of  con- 
sciousness. 3.  The  stage  in  which  conscious- 
ness has  ceased  to  exist.  The  primary  stage  is 
characterized  objectively  by  a  slightly  livid 
hue  of  the  face,  a  tenseness  of  the  voluntary 
muscular  system,  and  the  presence  of  con- 
scious acts  and  words.  If  the  patient  is  told 
to  count,  he  will  be  well  understood  for  a  time 
varying  between  one  and  four  minutes,  when 
the  numbers  will  gradually  be  heard  less  and 
less  distinctly :  they  become  a  mere  mumble,  and 
finally  cease.  Subjectively,  this  stage  produces 
a  light  vertigo,  a  buzzing  and  singing  in  the  ears, 
difficulty  in  hearing,  a  beating  in  the  head,  and, 
as  the  second  stage  is  approached,  a  feeling  of 
heaviness  in  the  legs  and  feet  and  formication, 
beginning  in  the  feet  and  rapidly  spreading  over 
the  entire  body.  Anstey,  quoted  by  Kappeler 
(Anmsthetica,  Stuttgart,  1880),  who  studied  the 
eflEect  of  ether  upon  himself,  says  that  during 
the  first  stage  he  felt  generally  elated,  had  a 
desire  to  laugh,  experienced  a  general  bodily 
feeling  of  warmth,  and  was  aware  of  a  palpita- 
tion of  the  heart  with  increased  frequency  of 
the  pulse-rate.  Objects  before  him  oegan  to 
revolve,  as  in  acute  alcohol  poisoning,  he  be- 
came incapable  of  guiding  the  movements  of 
his  hands,  and  felt  a  tremendous  heaviness  in 
all  his  extremities.  The  primary  stage  lapses 
almost  imperceptibly  into  the  second  or  stage 
of  exhilaration.  Its  advent  is  manifested  by 
an  unusual  rigidity  of  the  muscles,  not  in- 
frequently producing  opisthotonos.  Attempts 
are  made  by  the  patient  to  reach  and  grasp  the 
ether  cone,  and  to  arise  from  the  table.  The 
hands  and  feet  are  kept  in  lively  motion,  though 
toward  the  end  of  this  stage  the  movements 
are  rarely  correlated.  The  patient  may  laugh, 
cry,  call  aloud,  swear,  and  scold.  If  the  patient 
is  a  woman,  it  is  well  for  the  anaesthetizer  to 
have  a  third  responsible  person  present,  as  the 
patient  may  afterward  accuse  him  of  personal 
assault,  a  notion  evolved  from  her  ravings. 


There  is  always  a  profuse  sweating  in  this 
stage  of  ether  anaesthesia,  which  sometimes, 
however,  amounts  only  to  a  mere  perspiration. 
The  face  assumes  a  somewhat  more  reddish 
appearance,  the  eyeballs  are  rolled  upward, 
the  psycho-motor  symptoms  gradually  pass 
away,  and  total  unconsciousness  and  muscular 
relaxation  become  evident.  The  subjective 
symptoms  of  the  second  stage  can  not,  of 
course,  be  described ;  but  that  they  are  strong, 
even  violent,  may  be  surmised.  Patients  un- 
dergoing ether  narcosis  are  known  to  have  had 
erections  and  emissions,  to  have  urinated,  to 
have  bruised  their  fingers  severely  in  grasping 
the  edges  of  the  table,  and  to  have  bitten  their 
lips.  The  complete  abolition  of  consciousness 
and  will,  together  with  the  loss  of  muscular 
power,  marks  the  invasion  of  the  third,  or 
final,  stage  of  ether  aneesthesia. 

During  these  various  stages  it  is  rarely  neces- 
sary to  give  more  than  the  original  dose  of 
from  half  an  ounce  to  an  ounce  of  the  narcotic ; 
but  in  order  "  to  keep  the  patient  under,"  ether 
must  be  added  to  the  receiving  cone  from  time 
to  time.  The  dose  varies  so  much  with  the 
age  and  idiosyncrasies  of  individuals  that  no 
specific  amount  can  be  stated.  The  writer  has 
seen  a  woman  undergo  a  two-hour  operation 
with  two  ounces  of  ether;  but  cases  are  not 
rare  in  which  even  children  require  enormous 
doses. 

Plourens,  quoted  by  Wood  (Therapeutics,  Its 
Principles  and  Practice,  Philadelphia,  1889), 
states  that  the  involvement  by  ether  of  the  nerv- 
ous centres  is — first,  the  cerebrum,  next  the  sen- 
sory centres  of  the  spinal  cord,  next  the  motor 
centres  of  the  cord,  then  the  sensory  centres  of 
the  medulla  oblongata,  and  finally  the  motor 
centres  of  the  medulla.  This  would  corre- 
spond to  the  usual  clinical  manifestations 
caused  by  the  inhalation  of  the  drug.  But  it 
is  no  uncommon  experience  to  find  a  patient 
with  his  corneal  reflex  gone  make  a  decided 
struggle  against  the  stretching  of  the  sphincter 
ani,  and  it  is  not  rare  to  see  a  female  patient 
resist  surgical  invasion  of  the  vagina  after  the 
abolition  of  the  conjunctival  reflex.  For  rectal, 
vaginal,  and  urethral  interference,  the  anaesthe- 
sia must  be  pushed  deeply. 

The  pupils  during  ether  narcosis  are  gener- 
ally contracted  at  first,  but  dilate  a  little  after 
ansesthesia  is  established.  They  react  to  light 
throughout  the  entire  narcosis.  Wide  dilata- 
tion, coming  on  suddenly,  is  a  symptom  of 
grave  danger. 

The  pulse-rate  is  increased  during  the  first 
few  inhalations,  but  it  gradually  falls,  and  in 
the  final  stage  approaches  the  normal  rate. 
The  arterial  pressure  is  increased,  too,  by  ether 
inhalation,  and  this  is  due  in  large  part  to  the 
increased  peripheral  resistance  caused  by  con- 
traction of  the  capillaries.  The  simultaneously 
increased  power  of  the  cardiac  beat  assists  this 
increase  of  pressure,  which  does  not  fall  until 
there  is  beginning  failure  of  respiration. 

The  effect  of  ether  upon  the  respiration  is 
manifold.  At  first  the  inspirations  are  in- 
creased in  frequency  and  depth,  but  they  grad- 
ually become  shallower  and  shallower  until  in 
the  third  stage  they  again  resume  their  deep 
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character  and  become  stertorous.  This  is  due 
in  part  to  the  saliva  which  lies  in  the  pharynx, 
poured  out  abundantly  through  the  action  of 
the  ether  upon  the  salivary  glands.  When 
some  of  the  saliva  is  inhaled,  it  calls  forth  a 
reflex  cough.  The  ether  cone  should  always 
be  removed  for  a  moment  when  coughing  be- 
gins, to  allow  of  a  few  whiffs  of  atmospheric 
air.  It  has  been  well  established,  though  there 
are  still  some  sceptics,  that  the  immediate 
danger  of  ether  lies  in  paresis  of  the  respira- 
tory centre  in  the  medulla,  and  that  the  pulse 
continues  to  beat  after  respiration  ceases.  The 
practical  value  of  this  is  that  the  respirations 
must  be  watched  with  exceeding  care  in  an 
ether  narcosis,  and  on  the  slightest  sign  of  re- 
spiratory difficulty  or  insufficiency  energetic 
measures  must  be  called  into  requisition. 

The  bodily  temperature  falls  from  ^°  to  1° 
P.  (0'3°  to  1'5°  C.)  during  ether  narcosis — an 
additional  reason  for  warmly  wrapping  the 
patient  and  surrounding  him  with  hot  bottles 
or  cans  after  the  operation. 

Unpleasant  occurrences  during  ether  anaes- 
thesia are  common,  but  they  may  almost  al- 
ways be  met  satisfactorily.  Vomiting  is  a 
most  frequent  incident.  Since  the  patient  is 
supposed  to  have  his  stomach  free  of  contents, 
food  is  rarely  regurgitated.  The  vomited 
matter  usually  consists  of  mucus  and  bile; 
but  for  fear  of  inhalation  with  the  next  in- 
spiration, the  pharynx  should  be  cleaned  at 
once.  The  lower  jaw  is  drawn  forward  by 
placing  the  thumbs  on  the  facial  surfaces  of 
the  superior  maxillary  bones  and  the  index 
fingers  at  the  angles  of  the  lower  jaw.  A 
motion  downward  and  forward  suffices  to 
bring  the  lower  jaw  beyond  the  upper  one. 
The  jaws  are  then  quickly  separated  by  the 
mouth  gag  and,  the  tongue  being  drawn  for- 
ward, the  pharynx  is  wiped  out  as  thorough- 
ly as  possible  with  a  sponge  on  a  handle. 
Authorities  differ  as  to  the  advisability  of 
continuing  the  administration  of  ether  imme- 
diately upon  vomiting.  But,  since  vomiting 
shows  that  the  centre  which  controls  it  in  the 
medulla  is  not  fully  anaesthetized,  and  since 
regurgitation  of  gastric  contents  is  the  one 
great  symptom  of  returning  consciousness,  it 
seems  proper  and  scienti&o  to  continue  the 
exhibition  of  the  drug.  Certainly  clinical 
experience  defends  the  continuance  of  the 
inhalation;  for  the  vomiting  usually  ceases 
when  more  ether  is  given.  Immediately  pre- 
vious to  vomiting  there  is  always  a  fall  in  the 
arterial  pressure,  easily  appreciated  in  the 
radial  artery.  Unless  there  is  a  simultaneous 
laryngeal  spasm,  it  need  arouse  no  appre- 
hension. 

Cardiac  failure  may  manifest  itself  sudden- 
ly. There  is  an  immediate  change  in  the 
colour  of  the  face;  it  becomes  very  pale  or 
very  livid.  No  time  should  be  lost, in  lower- 
ing the  head  to  admit  as  much  blood  as  possi- 
ble to  the  brain.  The  hypodermic  needle 
must  be  used  at  once.  An  injection  of  j'j  of  a 
grain  of  strychnine  sulphate  and  10  minims  of 
fluid  extract  of  digitalis  or  5V  oi  a  grain  of 
nitroglycerin  should  be  given  immediately. 
Sylvester's    method   of    artificial    respiration 


should  be  resorted  to  and  continued  for  hours 
if  necessary.  Electricity  is  valueless  and  only 
causes  waste  of  precious  moments.  In  a  re- 
cent article  Wood  draws  attention  to  the  use- 
lessness  of  hypodermic  injections  of  alcohol 
and  insists  that  "under  these  circumstances 
any  good  effect  which  would  be  obtained  by 
alcohol  would  be  more  rapidly  reached  by  the 
further  administration  of  ether."  While  ener- 
getic measures  are  being  employed,  assistants 
can  give  rectal  stimulants  containing  cardiac 
excitants. 

Should  the  respiration  fail  simultaneously 
with  the  circulation  or  alone,  as  manifested  by 
lividity  of  the  face  and  the  other  obvious 
signs,  the  same  means  toward  its  re-establish- 
ment should  be  used.  Atropine  sulphate,  y^j 
of  a  grain,  should  be  given  subcutaneously 
and  artificial  respiration  and  cardiac  stimula- 
tion be  pushed  as  far  as  possible.  In  a  most 
interesting  little  work  {Les  Tractions  ryth- 
mees  de  la  langue,  Paris,  1894),  Laborde  has 
collected  sixty-three  cases  of  persons  brought 
to  life  after  seeming  death  by  restoring  res- 
piration by  rhythmic  traction  of  the  tongue. 
The  method  is  indicated  in  all  cases  of  sudden 
death,  particularly  from  asphyxia,  and  the 
writer  can  add  at  least  two  cases  of  restora- 
tion after  the  suspension  of  respiration  during 
ether  narcosis,  although  the  heart  continued 
to  beat. 

Should  the  patient  go  into  shock  or  suffer 
from  severe  hiemorrhage  during  the  anjes- 
thesia,  these  conditions  should  be  treated  on 
well-established  and  familiar  principles.  A 
procedure  of  almost  priceless  value  in  great 
loss  of  blood  is  the  intravenous  or  intra-arte- 
rial  injection  of  a  normal  saline  solution  (0'6 
per  cent.).  For  the  technics  of  the  infusion, 
see  under  Transfusion. 

During  operations  at  night,  the  light  must 
always  be  above  the  operating  table.  Ether  is 
very  inflammable  and  its  vapour  has  ignited 
at  a  distance  of  three  feet  from  a  fiame.  Its 
specific  gravity  being  high,  the  vapour  falls  in 
atmospheric  air. 

In  the  recovery  from  ether  narcosis  there 
are  some  conditions  which  require  treatment. 
Vomiting  is  the  rule,  lasting  in  patients  with 
irritable  stomachs  sometimes  for  days.  It  is 
said  that  smelling  of  acetic  acid  stops  this 
vomiting.  Ice  bags  and  hot  compresses  may 
be  laid  over  the  epigastrium,  and  occasionally 
an  ice  bag  at  the  nape  of  the  neck  is  of  value. 
All  ordinary  efforts  should  be  used  to  quiet 
the  stomach,  but  the  vomiting  is  rarely  a  seri- 
ous phenomenon.  Even  in  abdominal  opera- 
tions the  vomiting  is  not  of  grave  consequence, 
for  the  patient  gives  up  his  gastric  contents  so 
easily  that  sutures  or  ligatures  are  in  little 
danger. 

Headache  and  hysterical  symptoms  accom- 
panied by  erotism  and  mental  excitement, 
with  delusions  and  illusions,  are  not  infre- 
quent among  the  after-effects  of  ether.  These 
usually  vanish  rapidly  and  are  to  be  treated 
symptomatically.  Acute  mania  has  followed 
the  administration  of  ether,  but  is  fortunately 
rare. 
The  one  grave  danger  following  ether  in- 
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halation  is  the  subsequent  development  of  a 
broncho-pneumonia,  rarely  a  lobar  pneumonia. 
Whether  it  is  an  "aspiration"  or  "foreign- 
body  "  pneumonia,  or  whether  it  is  caused  by 
the  inhalation,  during  coughing,  of  masses  of 
saliva  and  mucus  containing  pathogenic 
germs,  is  as  yet  a  matter  of  contention  among 
pathologists.  It  is  believed  by  some  that  the 
irritant  action  of  the  vapour  alone  upon  the 
mucous  membrane  of  the  bronchioles  is  suiB- 
cient  to  cause  a  capillary  bronchitis.  In  chil- 
dren and  in  the  aged  this  is  a  particularly 
dangerous  complication.  Certainly,  so  far  as 
prophylaxis  is  concerned,  an  antiseptic  mouth- 
wash for  two  days  before  the  operation  might 
be  useful. 

Finally,  the  use  of  ether  by  inhalation  is  to 
be  recommended  for  the  severe  pains  of  labour 
and  for  puerperal  eclampsia.  In  the  latter 
instance,  chloroform  would  be  indicated  be- 
cause of  the  usual  severe  coexistent  renal 
disease,  and  should  be  elected. 

Etherization  by  the  rectum  possesses  a 
merely  historical  interest.  The  longer  time 
required  for  the  production  of  the  ansesthetic 
state  and  the  coincident  irritation  of  the  rec- 
tum, have  consigned  this  method  to  oblivion. 

Local  Anaesthesia. — Ether  spray,  pro- 
jected upon  the  skin  in  a  continuous  stream, 
produces  anassthesia  by  its  rapid  evaporation. 
For  this  purpose  it  may  be  used  in  opening 
abscesses,  in  puncture  or  aspiration  of  the 
thoracic  or  abdominal  cavities,  and  for  the 
performance  of  any  minor  operation.  It  is 
inferior  to  cocaine  as  a  local  anaesthetic, 
though  it  has  been  used  in  ablation  of  the 
breast  and  in  the  Caesarean  section.  Its  rapid 
evaporation  has  made  it  useful,  too,  in  earache, 
in  nervous  headache,  in  toothache  (when  com- 
bined with  camphor),  and  in  neuralgic  affec- 
tions. 

Suhcutameously,  ether  is  indicated  in  any 
form  of  collapse  where  the  heart's  action  is 
feeble,  in  the  intense  depression  of  some  of  the 
acute  infectious  diseases,  and  in  infantile  con- 
vulsions. Whenever  there  is  cardiac  failure 
from  any  cause — even  in  ether  narcosis — a  hy- 
podermic injection  of  ether  is  a  proper  and 
scientific  procedure. 

Internally,  ether  has  been  recommended  for 
nervous  headache,  abdominal  colic  of  any  kind, 
the  spasmodic  vomiting  of  pregnancy,  and  sea- 
sickness. It  has  been  praised  as  an  indirect 
agent  for  removing  t(Bnia  solium  and  ascarides 
by  narcotizing  them,  the  patient  afterward  re- 
ceiving a  cathartic.  Ether  is  best  given  by  the 
mouth  in  ice-cold  water  or  in  capsules.  Its 
dose  is  from  -J  fl.  drachm  to  -J  fi.  oz. 

In  pathological  and  histological  work  ether 
is  used  in  the  hardening  of  specimens  to  be 
cut  on  the  microtome,  and,  combined  with  an 
equal  part  of  absolute  alcohol,  for  making  a 
solution  of  celloidin  in  which  the  specimen  is 
to  be  imbedded.  Its  spray  is  useful  in  freezing 
fresh  specimens  to  render  them  sufficiently 
hard  to  be  cut  at  once. 

In  the  examination  of  stomach  contents, 
ether  is  valuable  in  dissolving  out  the  organic 
acids  present. 

Ether  vs.  Chloroform. — It  must  be  admitted 


that  we  have  no  anjesthetic  agent  at  our  com- 
mand which  is  absolutely  safe.  Though  sudden 
death  is  more  common  from  chloroform  than 
from  ether,  the  latter  agent  is  not  guiltless. 
And,  in  fact,  to  those  nearly  related  to  the 
patient  who  has  died  under  anaesthesia  it  mat- 
ters little  whether  it  was  due  to  chloroform  or 
to  ether,  to  irritation  of  the  trigeminus  or  of 
the  vagus.  It  is  well,  therefore,  tliat  the  dread 
of  an  organic  anaesthesia  of  whatever  nature 
exists  in  the  profession,  for  to  the  conscien- 
tious physician  this  wholesome  fear  means 
added  watchfulness  and  care  for  the  beings 
submitted  to  his  skill. 

Both  ether  and  chloroform  produce  pro- 
found changes  in  the  system  when  given  by 
inhalation.  By  ether,  hasmoglobin  is  dimin- 
ished and  in  blood  previously  diseased  the  red 
corpuscles  undergo  degenerative  changes.  By 
a  prolonged  anaesthesia  the  blood  becomes  de- 
cidedly deteriorated,  an  argument  for  rapidity 
of  operation  (Da  Costa,  Medical  News,  March 
2,  1895).  Chloroform  causes  a  contraction  of 
the  red  blood-cells,  lessening  their  power  of 
oxygen  absorption. 

While  ether  must  be  looked  upon  as  a  cardiac 
stimulant,  chloroform  is,  beyond  question,  a 
powerful  cardiac  depressant,  producing  its  ef- 
fects probably  upon  the  heart  muscle.  This 
would  agree  with  the  clinical  history  of  cases 
in  which,  upon  cardiac  failure  in  chloroform 
narcosis,  the  heart  muscle  has  failed  to  re- 
spond to  mechanical  irritation. 

Upon  the  brain  and  nervous  system  both 
anaesthetics  have  a  strong  action.  Upon  the 
inhalation  of  either  there  is  a  momentary  arrest 
of  respiration.  This  is  unquestionably  due  to 
a  reflex  irritation  from  the  terminal  branches 
of  the  trigemini,  for  it  occurs  on  section  of 
both  vagi  and  does  not  take  place  experimen- 
tally when  chloroform  or  ether  is  administered 
through  a  tracheal  cannula.  It  can  not,  there- 
fore, be  due  to  a  peripheral  stimulation  of  the 
pulmonary  inhibitory  nerves.  The  action  of 
ether  upon  the  cerebrum  has  been  outlined 
above  ;  that  of  chloroform  is  similar,  except  that 
the  excitement  does  not  last  so  long  and  the 
subsequent  anaesthesia  is  much  more  profound. 

The  safety  of  ether  lies  in  the  fact  that  it 
kills  by  respiratory  paralysis,  and  hence  al- 
ways gives  due  warning.  The  danger  of  chlo- 
roform is  that  it  is  fatal  by  cardiac  arrest,  and 
hence  comes  suddenly.  These  statements  hold 
true  for  the  vast  majority  of  cases,  though  the 
reverse  has  happened  in  some  instances.  It 
depends,  too,  upon  the  dilution  of  the  chloro- 
form vapour;  if  it  is  highly  concentrated, 
stoppage  of  the  heart  may  precede  arrest  of 
respiration ;  if  it  is  given  somewhat  diluted, 
the  heart  and  lungs  may  stop  together ;  if  it 
is  administered  in  very  dilute  form,  the  heart 
may  continue  to  beat  after  respiration  has 
ceased.  Energetic  means  may  prevent  a  death 
threatened  by  asphyxia;  but  no  methods 
known  can  cause  a  heart  to  beat  when  once 
that  organ  has  ceased  its  rhythmic  play. 

But  it  would  seem  that  after  so  long  an  ex- 
perience— and  so  fatal  a  one — we  could  recog- 
nise the  kind  of  case  in  which  the  person  was 
likely  to  succumb  to  ether  or  to  chloroform. 
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And  perhaps  we  are  making  some  advances  in 
that  direction.  In  the  Vienna  General  Hos- 
pital, out  of  2,000  annual  autopsies,  six  are 
held  on  bodies  of  patients  who  have  died  at 
the  beginning  of  or  during  chloroform  anass- 
thesia.  This  excludes  those  cases  of  chloro- 
form death  in  which  there  existed  a  previous 
heart  or  lung  disease.  A  personal  communi- 
cation from  Dr.  Kolisko,  Professor  of  Pathology 
at  the  University  of  Vienna,  reads :  •'  In  these 
cases  we  always  find  the  condition  known  as 
haiitus  lymphaticus.  The  nature  of  this  con- 
dition is :  1.  A  persistent  thymus  gland,  which 
has  often  become  considerably  enlarged  through 
an  increase  of  its  lymphatic  tissue.  3.  JSn- 
larged  lymph-glands.  3.  Adenoid  vegetations 
in  the  pharynx,  enlarged  tonsils,  and  enlarged 
follicles  at  the  root  of  the  tongue  and  in  the 
pharynx.  4.  Enlarged  follicles  in  the  intes- 
tines and  in  the  stomach.  These  conditions 
are  accompanied  by  acute  dilatation  of  the 
heart,  with  no  changes  in  the  muscle  tissue  or 
endocardium  ;  or  occasionally  there  is  evidence 
of  a  previous  cardiac  dilatation  marked  by 
thickenings  in  the  endocardium,  but  not  rec- 
ognised clinically.  There  is  also  very  fre- 
quently found  a  hypoplastic  condition  of  the 
arterial  system."  The  patients  on  whom  these 
autopsies  were  held  died  at  varying  intervals 
during  chloroform  ansesthesia ;  but  in  all  of 
them  the  death  was  attributed  to  cardiac 
syncope.  It  would  seem,  therefore,  that  in 
anaesthetizing  patients  of  the  lymphatic  tem- 
perament or  those  in  whom  there  is  a  previous 
history  of  heart  disease  or  in  whom  lymphatic 
enlargement  or  adenoid  vegetations  exist,  chlo- 
roform should  be  rigidly  excluded.  Very  stout 
persons  should  be  given  ether  by  preference,  if 
they  can  take  it,  since  fatty  infiltration  of  the 
heart  has  been  found  after  prolonged  chloro- 
form narcosis.  Patients  with  a  history  of 
rheumatism  should  be  given  ether  when  anaes- 
thesia is  necessary. 

The  sudden  deaths  caused  by  ether  have 
nearly  all  occurred  in  patients  who  had  some 
previous  lung  disease  or  some  greatly  ener- 
vating lesion,  such  as  intestinal  obstruction, 
tumors  of  the  brain,  carcinoma,  or  renal  dis- 
ease. There  is  such  a  difference  in  personal 
idiosyncrasy  that  it  is  difficult  to  formulate 
any  rule.  On  general  principles,  however,  it 
may  be  said  that  when  a  patient's  condition  is 
good — i.  e.,  when  his  kidneys  and  lungs  are 
normal  and  his  nutrition  has  not  been  too 
seriously  impaired — he  should  receive  ether. 
In  the  face  of  renal  disease  or  bronchitis, 
ether  becomes  positively  dangerous,  and, 
though  it  may  not  kill  at  once,  it  is  very  apt 
to  do  so  later.  With  either  anaesthetic  the 
surgeon  must  be  willing  to  take  some  risk, 
though  he  should  diminish  that  risk  as  far  as 
his  judgment  and  knowledge  enable  him  to 
do  so. 

Mention  was  made  above  of  the  spraying  of 
a  10-per-cent.  solution  of  cocaine  into  the  nose 
as  a  measure  of  safety  in  both  ether  and  chloro- 
form narcosis.  Through  anesthesia  of  the 
peripheral  branches  of  the  trigemini  no  irrita- 
tion can  be  carried  by  these  nerves,  and  hence 
no  reflex  can  be  called  forth  by  them.    It  was 


demonstrated  twenty-five  years  ago  and  is  be- 
lieved to-day  that  cardiac  and  respiratory  in- 
hibition in  anjesthesia  are  caused  by  a  reflex 
stimulation  of  the  vagus  and  inhibitory  respir- 
atory centre  in  the  medulla  oblongata,  by  an 
irritation  of  the  terminal  branches  of  the  tri- 
gemini in  the  nasal  mucous  membrane.  And  it 
is  quite  possible  that  by  his  experiments  Rosen- 
berg has  solved  the  problem  involving  the  dan- 
gers of  anaesthesia.  Incidentally,  it  should  be 
mentioned  that  cocainization  of  the  nose  was 
practised  in  New  York  by  Dr.  Felix  Cohn  in 
chloroform  narcosis  as  early  as  in  1891.  He 
used  it  in  submucous  resections  of  the  saeptum, 
and  observed  that  the  antesthesia  was  always 
without  untoward  incident.  The  real  credit  of 
the  innovation  belongs  to  him,  though  Rosen- 
berg made  the  first  publication  of  it. 

Rosenberg  estimates  that  the  patient  re- 
ceives only  about  -^  oi  a  grain  (0-006  grm.)  of 
cocaine  by  means  of  the  spray.  This  is  cer- 
tainly not  sufficient  to  cause  depression  of  the 
heart,  and  the  amount  can  be  more  easily  con- 
trolled than  when  the  drug  is  applied  on  cot- 
ton. 

It  remains  only  to  point  out  again  that,  be- 
cause of  their  different  physiological  actions, 
ether  is  by  far  a  safer  ansesthetio  in  the  ma- 
jority of  cases  than  chloroform  ;  that  the  cases 
must  be  well  and  carefully  selected  and  the 
keenest  and  most  incessant  watchfulness  must 
be  observed  during  a  narcosis  by  chloroform  or 
ether.  Surgical  anaesthesia  has  bestowed  such 
priceless  benefits  upon  suffering  mankind  and 
upon  scientific  medicine  that  it  is  unfortunate 
that  its  virtue  should  be  sullied  by  its  occa- 
sional slips. 

[The  Br.  Ph.  still  makes  a  distinction  be- 
tween aither,  for  internal  administration  in 
doses  of  from  20  to  60  minims,  and  cetherpurus 
(the  equivalent  of  the  cether  fortior  of  the  U.  S. 
Ph.  of  1880),  for  inhalation.  The  spiritus 
wtheris  of  the  U.  S.  and  Br.  Ph's,  a  mixture  of 
ether  and  alcohol,  may  be  given  in  doses  of 
from  30  to  90  minims.  The  spiritus  cefhereus 
of  the  Ger.  Ph.,  which  is  somewhat  weaker, 
may  be  given  in  doses  of  from  40  to  100  min- 
ims. The  dose  of  spiritus  cetheris  compositus 
(U.  S.  Ph.,  Br.  Ph.),  commonly  known  as  Hoff- 
mann's anodyne,  is  from  -J-  to  2  fl.  drachms. 
The  Hoffmann's  anodyne  of  the  Fr.  Cod.,  xther 
sulfuricus  alcoolisatus,  resembles  more  the 
spiritus  cetheris  of  the  U.  S.  and  Br.  Ph's,  but 
is  stronger ;  it  may  be  given  in  doses  of  from 
20  to  60  minims.] — Samuel  M.  Bbickner. 

ETHOXYCAFPEINE.— This  ethoxyl  ad- 
dition compound  of  caffeine,  CioHuNjiDs,  is 
said  to  be  more  active  than  caffeine.  It  lias 
been  used  in  migraine  in  the  dose  of  4  grains, 
which  should  not  be  exceeded,  as  a  larger 
amount  is  apt  to  cause  vertigo  and  nausea. 

ETHYL  BROMIDE,  CjHtBr,  hydrolro- 
mic  ether,  ather  bromatus  (Ger.  Ph.),  was  dis- 
covered in  1827  by  Serullas,  who  prepared  it 
by  combining  bromine  with  alcohol  in  the 
presence  of  phosphorus.  It  is  a  colourless, 
very  volatile,  not  inflammable  liquid,  with 
high  refractive  powers.  It  has  an  agreeable 
odour  and  tastes  hot  and  sweet.    Its  specific 
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gravity  is  1'450,  and  it  boils  at  a  temperature  a 
little  higher  than  that  of  the  body.  It  is  very 
slightly  soluble  in  water,  freely  soluble  in  alco- 
hol and  in  ether. 

In  1880  and  1881  it  was  regarded  in  the 
United  States  as  the  best  and  safest  ansesthotic 
for  surgical  purposes,  but  several  disastrous 
results  from  its  administration  caused  it  to  fall 
into  disuse.  Recently  it  has  again  been  rec- 
ommended in  oto-laryngologic  practice  and  is 
particularly  praised  for  use  in  children.  Cum- 
ston  (Boston  Med.  and  Surg.  Jour.,  Dec.  20, 
1894)  praises  its  use  highly  on  an  experience 
based  on  over  two  hundred  cases.  According 
to  this  writer,  the  drug  should  be  administered 
only  when  it  is  colourless,  extremely  volatile, 
and  of  a  sweet  and  ethereal  odour.  The  dose 
varies  from  3  to  6  fl.  drachms,  depending  on 
the  age  of  the  patient,  given  by  inhalation. 
The  entire  dose  should  be  given  at  once  and 
should  not  be  repeated.  Air  must  be  rigidly 
excluded.  The  drug  is  contra-indicated  when 
organic  lesions  of  the  heart,  lungs,  or  kidneys 
are  present. 

The  fatal  cases,  however,  have  made  the  drug 
unpopular  among  surgeons,  though  it  has  been 
lately  pointed  out  that  the  bad  effects  may 
have  been  due  to  impurities.  Bromide  of 
ethyl  kills  either  as  a  chemical  compound  or 
by  decomposition  in  the  body.  Squibb  has 
called  attention  to  the  fact  that  the  danger  of 
anajsthetics  is  in  proportion  to  the  toxicity  of 
their  elements ;  and  this  dictum  would  make 
ethyl  bromide  more  than  twice  as  dangerous  as 
chloroform.  On  account  of  its  high  volatility, 
it  can  not  be  used  for  prolonged  narcosis  (one 
minute),  and  one,  certainly,  among  the  reported 
deaths  caused  by  it  was  due  to  syncope.  It 
kills  as  chloroform  kills — by  cardiac  arrest. 

The  advantages  alleged  for  ethyl  bromide 
are  its  agreeable  odour,  though  it  is  somewhat 
alliaceous,  its  non-inflammable  character,  the 
slight  tendency  to  headache  and  vomiting 
which  it  produces,  the  absence  of  salivation 
and  bronchial  irritation,  its  rapid  elimination, 
and  the  quick  recovery  from  its  effects. 

In  its  administration  the  same  care  as  to 
position,  unimpaired  respiration,  and  absence 
of  food  from  the  stomach  must  be  observed  as 
in  the  use  o£  ether  and  chloroform.  Locally, 
it  has  been  used  for  anaesthesia  in  the  form  of 
a  spray,  taking  from  two  to  three  minutes  to 
freeze  the  parts.  The  drug  has  been  said  to 
be  efSoacious,  given  internally  in  doses  of  from 
5  to  30  drops,  for  neuralgia. 

[Ethyl  bromide  must  not  be  confounded 
with  ethylene  bromide.] 

Samoel  M.  Briokner. 

ETHYL  CHLORIDE,  chloride  of  ethyl, 
hydrochloric  ether,  CjHbCI  or  CHs.CHjCl,  is  a 
thin,  colourless  liquid,  highly  inflammable.  It 
has  an  ethereal  odour  and  when  first  taken 
into  the  mouth  has  a  saccharine,  aromatic,  and 
afterward  an  alliaceous  taste.  It  has  a  specific 
gravity  of  0-9214.  Ethyl  chloride  is  very  vola- 
tile and  must  be  kept  in"  tightly  stoppered  glass 
bottles. 

The  drug  has  had  a  limited  use  as  an  anses- 
thetio.    Because  of  its  great  volatility  it  is  not 


available  for  general  anassthesia,  since  the  lungs 
throw  off  volatile  gases  very  rapidly.  It  causes, 
when  inhaled,  a  marked  fall  in  the  pulse-rate 
and  a  diminished  force  in  the  blood-pressure. 
The  respirations,  after  toxic  doses,  are  increased 
in  rate  and  in  depth.  Cardiac  and  respiratory 
movements  cease  simultaiieously  when  the 
drug  is  experimentally  pushed  to  its  limit. 

The  rapid  volatilization  of  ethyl  chloride 
has  given  it  some  use  in  minor  surgery.  For 
this  purpose  it  is  sold  in  the  market  in  glass 
bulbs  with  a  tip  hermetically  sealed.  When 
the  drug  is  to  be  used  the  tip  is  broken  and 
the  point  of  the  bulb  held  a  few  inches  from 
the  area  it  is  desired  to  ana;sthetize.  The 
warmth  of  the  hand  is  sufl&cient  to  cause  the 
liquid  to  expand  and  a  tiny  jet  is  thrown  on 
the  skin.  By  its  rapid  vaporization  the  area 
soon  becomes  frozen.  In  this  way  it  may  be 
used  to  open  abscesses,  remove  ganglia,  or  in- 
cise a  small  area  of  skin  for  any  purpose. 

Internally,  it  has  been  used  as  a  stimulant  in 
doses  of  from  10  to  80  drops.  When  it  is  thus 
administered,  a  solution  of  it  in  an  equal 
amount  of  alcohol  is  prepared. 

Samuel  M.  Beickner. 

ETHYLENE  BROMIDE.  —  This  com- 
pound, also  called  dibromethane,  is  an  oily 
liquid  having  the  smell  and  taste  of  chloro- 
form. It  has  been  used  in  epilepsy,  but  it  is 
not  apparent  that  it  is  preferable  to  other 
bromides.  The  dose  for  an  adult  is  from  5  to 
10  drops  three  times  a  day. 

ETHYL  IODIDE,  or  hydriodic  ether, 
CjHsI,  a  highly  volatile  liquid,  has  been  used 
by  inhalation  (of  the  vapour  of  from  10  to  15 
drops)  in  subacute  and  chronic  ironchitis  and 
in  asthma.  It  is  said  to  be  a  powerful  anaes- 
thetic. 

ETHYLPHENACETINE.  —  See    under 

Phenacetine. 

ETJCALYPTEOL.— Under  this  trade  name 
eucalyptene  hydrochloride  has  been  recom- 
mended as  an  internal  antiseptic.  The  daily 
amount  for  an  adult,  best  given  in  capsules 
and  in  divided  doses,  is  20  grains. 

EtrCALYPTOL  (U.  S.  Ph.).— See  under 
Eucalyptus. 

EUCALYPTUS.— This  tree  is  a  tall  ever- 
green indigenous  to  Australia.  While  as  a 
rule  the  leaves  of  Eucalyptus  globulus  are  used 
for  pharmaceutical  purposes,  the  oil  in  the 
market  is  obtained  indifferently  from  U.  amyg- 
dalina,  E.  citriodora,  E.  dumosa,  E.  hcema- 
stoma,  E.  mannifera,  E.  oleosa,  E.  piperita, 
E.  resinifera,  E.  staigeriana,  and  E.  vimi- 
nalis.  The  idea  was  at  one  time  entertained 
that  because  the  tree  grew  easily  in  marshy  dis- 
tricts and  drained  the  soil  of  water  it  would 
be  an  excellent  means  to  di\myn\s\i  paludism  in 
damp,  low-lying  regions.  With  this  end  in 
view  extensive  plantations  of  eucalyptus  were 
instituted  in  the  Roman  Campagna,  but  it  is 
said  that  Campagna  fever  has  not  diminished 
in  consequence,  although  it  was  supposed  that 
the  volatile  exhalations  from  the  tree  would 
act  as  a  prophylactic.  It  may  be  understood, 
thanks  to  the  discoveries  of  Laveran,  why  euca- 
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lyptus  plantations  have  not  stopped  the  appear- 
ance of  paludal  fever  in  the  Campagna,  for, 
while  the  researches  of  Chadwiok  have  estab- 
lished the  fact  that  the  lowering  of  the  height 
of  the  subsoil  water  is  related  to  the  health  of 
the  residents  on  the  soil,  JJaveran's  researches 
have  shown  that  the  organism  which  causes 
paludal  fever  is,  in  all  probability,  introduced 
into  the  human  organism  in  food  or  drink. 
Therefore  it  is  unlikely  that  planting  eucalyp- 
tus trees  will  ever  accomplish  anything,  from 
a  sanitary  standpoint,  except  the  disposal  of  a 
portion  of  the  ground  water. 

The  leaves  have  an  odour  like  camphor  and 
a  pungent,  bitter  taste.  They  contain  chloro- 
phyll, resin,  tannin,  some  inert  substances,  and 
a  volatile  essential  oil,  oleum  eucalypti  (U.  S. 
Ph.,  Br.  Ph.),  which  may  be  distilled  from  the 
fresh  leaves. 

Eucalyptus  oil  is  imported  from  Australia 
and  Algeria,  and  is  a  faint  yellow,  sometimes 
colourless  liquid,  which  has  a  characteristic 
aromatic  odour  and  a  pungent,  cool  taste.  It 
is  soluble  in  alcohol  and  in  carbon  disulphide. 
By  fractional  distillation  the  oil  may  be  sepa- 
rated into  cymene,  CioHn,  eucalyptene,  CioHia, 
a  terpene,  and  eucalyptol,  CioHisO.  The  value 
of  the  oil  depends  upon  the  percentage  of 
eucalyptol  present  in  it.  Eucalyptol  is  a  col- 
ourless liquid  which  has  a  strong  aromatic,  oam- 
phoraceous  odour,  and  is  slightly  soluble  in 
water,  but  easily  soluble  in  alcohol. 

Like  most  of  the  essential  aromatic  oils,  eu- 
calyptus oil  is  a  germicide  and  in  sufficient 
strength  it  inhibits  the  growth  of  micro-organ- 
isms in  culture  fluids.  Applied  externally,  the 
oil  is  an  irritant  and  causes  vaso-raotor  dilata- 
tion. When  it  is  inhaled  the  pungent  aromatic 
odour  increases  the  flow  of  saliva  and  stimu- 
lates the  bronchial  secretion.  When  it  is  ad- 
ministered internally  there  is  a  feeling  of 
warmth  in  the  stomach,  and  in  large  doses 
there  are  rapid  pulse,  general  excitation,  and 
restlessness,  which  are  followed  by  a  decrease 
in  arterial  pressure,  a  diminution  in  tempera- 
ture, irregular  respirations,  muscular  weakness 
ending  in  paralysis,  and  finally  death.  Mod- 
erate doses  sometimes  cause  gastro-intestinal 
disturbances  and  symptoms  of  renal  and  cere- 
bral congestion. 

Internally,  its  stimulating  effects  increase 
the  flow  of  the  gastro-intestinal  fluids,  and  there 
is  said  to  be  an  increased  excretion  of  urea. 
Eucalyptus  is  largely  excreted  by  the  bron- 
chial mucous  membranes,  the  kidneys,  and  the 
skin. 

Oil  of  eucalyptus  has  been  used  as  an  anti- 
septic in  the  treatment  of  wounds  and  ulcers. 
It  is  applied  in  some  alcoholic  menstruum,  or  in 
an  ointment.  The  latter,  unguentum  eucalypti 
(Br.  Ph.),  is  made  by  incorporating  1  part  of  oil 
of  eucalyptus  with  3  parts  each  of  soft  and 
hard  paraffin.  Or  the  fluid  extract,  extractum 
eucalypti  fluidum  {U,  S.  Ph.),  tincture  or 
water  of  eucalyptus,  may  be  applied,  but  all 
these  preparations  are  inferior  in  value  to  the 
oil  or  to  eucalyptol. 

Internally,  oil  of  eucalyptus  has  been  admin- 
istered in  the  treatment  of  paludal  fevers,  but 
early  experience  showed  that  in  therapeutic 


value  it  was  inferior  to  quinine,  and  there  has 
been  no  later  evidence  to  prove  that  during  its 
administration  there  is  a  decrease  of  the  Smm- 
atozoon  malarice  in  the  blood.  It  is  inferior 
t©  arsenic  in  relieving  chronic  malarial  poison- 
ing, such  as  toxaemia  associated  with  asthenia 
and  the  characteristic  cachexia,  or  enlarged 
spleen. 

In  acute  and  chronic  bronchitis  oil  of  euca- 
lyptus or  eucalyptol  is  useful  as  a  stimulating 
expectorant  and  local  antiseptic. 

In  asthma  cigarettes  made  from  eucalyptus 
leaves,  or  inhalations  of  steam  and  eucalyptol, 
are  said  to  afford  relief  from  the  paroxysms. 

Some  observers  have  reported  that  it  is  use- 
ful as  an  intestinal  antiseptic  ;  either  the  oil  or 
eucalyptol  may  be  administered  in  capsule  in 
gastric  or  intestinal  catarrh,  in  enteritis,  and 
in  typhoid  fever. 

While  it  has  been  administered  in  pyelone- 
phritis and  in  chroyiic  cystitis,  it  is  not  so  use- 
ful as  some  other  remedies. 

Dr.  B.  H.  Brown  has  used  eucalyptol  alone 
in  treating  cholera,  giving  doses  of  5  minims 
to  adults  and  from  J  to  1  minim  to  children, 
in  a  little  milk,  every  fifteen  minutes  for  an 
hour,  and  then  every  hour. 

A  number  of  observers  have  reported  that 
oil  of  eucalyptus,  in  doses  of  5  minims  given 
from  four  to  six  times  daily,  relieves  headache, 
especially  that  due  to  malaria  or  congestion. 

Dr.  W.  W.  Hardwicke  has  treated  pertussis 
successfully  with  a  spray  composed  of  a  mix- 
ture of  8  fl.  drachms  each  of  oil  of  eucalyptus 
and  terebene  and  1-J  fl.  oz.  of  alcohol.  This  was 
used  half  an  hour  before  each  meal  and  at  bed- 
time. 

Mr.  J.  B.  Curgenven  administered  oil  of  eu- 
calyptus internally  in  scarlet  fever  in  frequent 
doses  of  a  few  drops  shaken  up  with  water. 
He  also  advised  that  the  clothing,  sheets,  and 
pillows  should  be  sprinkled  with  the  oil,  and 
that  the  body  should  be  sponged  twice  daily 
with  an  emulsion  of  the  oil  and  water  of  the 
strength  of  |  fl.  drachm  to  1  fl.  oz.  He  found 
that  the  eruption  was  arrested,  the  tempera- 
ture was  reduced,  the  angina  was  relieved,  and 
the  enlarged  glands  decreased  in  size.  In  pa- 
tients so  treated  there  was  no  albuminuria. 
Curgenven  held  that  if  this  treatment  was  be- 
gun sufficiently  early  the  disease  would  be 
aborted,  and  that  the  oil  would  act  as  a  pro- 
phylactic if  administered  to  susceptible  persons 
who  were  exposed  to  scarlet  fever. 

Dr.  Germain  See  has  reported  that  while 
simple  inhalations  of  creosote  or  of  eucalyptus 
are  without  effect  in  the  treatment  of  pulmo- 
nary tuberculosis,  if  a  patient  so  affected  passes 
several  hours  daily  in  a  pneumatic  cabinet  in 
which  the  compressed  air  contains  the  vapour  of 
a  mixture  of  creosote  and  eucalyptus  oil,  there  is 
a  return  of  appetite,  with  improvement  of  the 
■general  symptoms,  even  in  advanced  cases  of 
phthisis. 

The  dose  of  the  oil  is  from  1  to  20  minims, 
and  that  of  eucalyptol  from  1  to  15  minims. 

M.  Anthoire  has  obtained  by  treating  oil  of 
eucalyptus  with  hydrochloric  acid  a  white  mi- 
caceous scaly  substance  that  he  called  eucalyp- 
teol.    Its  odour  resembles  that  of  camphor  and 
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it  has  a  slight  peculiar  but  persistent  taste.  It 
is  almost  insoluble  in  water  and  in  glycerin, 
but  freely  soluble  in  alcohol,  in  ether,  in  chlo- 
roform, and  in  fixed  and  volatile  oils.  It  is 
not  poisonous,  is  tolerated  by  the  stomach,  and 
is  principally  eliminated  by  the  bronchial  and 
salivary  secretions  and  in  part  by  the  urine. 

It  is  said  to  exercise  an  antiseptic  and  disin- 
fectant action  on  the  secretions  of  the  bron- 
chial and  intestinal  tracts.  It  has  proved 
useful  in  acute  and  chronic  bronchitis  in  doses 
of  from  15  to  20  grains  a  day. 

W.  M.  Russell  has  reported  that  the  gum  of 
Eucalyptus  rostrata  in  doses  of  1  grain,  in 
troches,  taken  three  or  four  times  a  day,  re- 
lieves the  distressing  vomiting  of  seasickness, 
especially  in  the  cEises  of  delicate  or  strumous 
women. — Samuel  T.  Armstrong. 

EUGENIC  ACID,  EUGENOL,  C„H,gOj, 
is  a  colourless,  oily  liquid  obtained  by  the  ox- 
idation of  oil  of  cloves.  It  has  been  used  as 
an  antipyretic  in  daily  amounts  of  13  grains, 
but  is  chiefly  employed  by  dentists  as  an  anti- 
septic and  local  anaesthetic. 

Iodized  eugenol,  a  yellowish,  tasteless 
compound,  has  been  used  as  a  substitute  for 
aristol. 

Eugenol  acetamide,  a  crystalline  com- 
pound, has  been  employed  as  a  local  anss- 
thetic,  especially  in  dentistry.  Applied  dry  to  a 
mucous  surface,  it  produces  aneesthesia  of  the 
parts  with  which  it  comes  in  contact,  and  with- 
out producing  irritation. 

EUIiACHOIT  OIIi,  obtained  from  the  can- 
dle-fish {Thaleiehthys  pacificus),  has  been  rec- 
ommended as  a  substitute  for  cod-liver  oil. 

EXJLYPTOL.— This  preparation,  said  to  be 
a  mixture  of  6  parts  of  salicylic  acid  and  1 
part  each  of  carbolic  acid  and  eucalyptus  oil, 
has  been  recommended  as  an  energetic  anti- 
zymotic. 

ETJONYMXrS  (TJ.  S.  Ph.),  wahoo,  the  root- 
bark  of  Euonymus  atropurpureus,  is  employed 
as  a  cholagogue.  The  extractum  euonymi 
may  be  given  in  doses  of  from  1  to  3  grains. 
A  bitter  principle,  known  as  euonymin,  found 
in  the  bark,  is  used  in  cases  of  torpor  of  the 
liver,  in  doses  of  from  J  to  3  grains. 

ETJPATOE.nJM  (U.  S.  Ph.).— The  leaves 
and  flowering  tops  of  Eupatorium  perfolior 
turn,  thoroughwort,  are  used  mostly  as  a  do- 
mestic remedy,  in  warm  infusion,  in  the  initial 
stage  of  acute  febrile  affections,  in  which  they 
act  as  a  diaphoretic.  In  lai'ge  doses,  eupato- 
rium is  emetic  and  cathartic.  The  fluid  ex- 
tract, extractum  eupatorii  fluidum,  may  be 
given  in  doses  of  from  20  to  60  minims. 

ETTPHORBIA.— The  roots  of  Euphoriia 
Ipecacuanha  and  of  Euphorbia  corollata  are 
recognised  under  this  title.  The  former  vari- 
ety has  many  popular  names,  of  which  the 
commonest  are  ipecac  spurge  and  American, 
Carolina,  or  white  ipecac,  while  the  latter  is 
known  as  wild  ipecac,  milk  purslain,  and  snake 
milk.  The  root  of  each  is  a  harsh  and  irritat- 
ing emeto-cathartic  and  entirely  improper  to 
use  if  anything  else  can  be  found.  As  a  ca- 
thartic, the  dose  is  20  grains ;  as  an  emetic,  10 
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grains ;  and  as  a  diuretic,  5  grains.  The  diu- 
retic property  is  not  very  well  marked,  and  eu- 
phorbia has  rarely  been  used  to  increase  the 
flow  of  urine. 

Euphorbia  heterodoxa. — See  Alveloz. 

Euphorbi^  ocellata  and  Euphorbia 
prostrata  are  employed  in  the  Western  States 
to  prevent  the  effects  of  the  bites  of  poisonous 
snakes. 

Euphorbia  hypericifolia  and  Euphorbia 
maculata  are  somewhat  astringent  and  have 
been  employed  in  dysentery,  diarrhcca,  leucor- 
rhcea,  and  menorrhagia. 

Euphorbia  piliUifera,  the  pill -bearing 
spurge,  is  found  in  Australia,  Oceanica,  and 
tropical  America,  and  has  some  local  reputa- 
tion in  the  treatment  of  asthma,  dyspnoea,  and 
chronic  bronchitis.  It  appears  to  act  more  as 
an  antispasmodic  than  as  an  expectorant.  An 
infusion  of  a  drachm  of  the  stem  and  leaves  in 
a  pint  of  water  may  be  given  in  almost  any 
desired  quantity,  and  an  unofficial  extract, 
tincture,  and  fl|jid  extract  are  made,  of  which 
the  doses  are  respectively  from  -}  tio  1  grain, 
from  10  to  30  drops,  and  from  |  to  1  fl.  oz.  In 
whatever  form  it  is  used,  it  must  be  employed 
for  several  days  before  any  benefit  is  obtained. 

Euphorbia  chilensis  is  sometimes  used 
in  Chile,  where  it  is  found,  as  a  drastic  cathar- 
tic.    It  is  very  harsh  in  its  action. 

Euphorbia  resinifera  furnishes  the  eu- 
phorbium  of  the  Ger.  Ph. 

Russell  H.  Neviks. 

ETJPHORBIUM  (Ger.  Ph.)  is  a  gum  resin 
obtained  from  Euphorbia  resinifera,  a  plant 
found  in  northern  Africa.  Externally,  it  is  a 
powerful  irritant  to  the  skin  and  mucous  mem- 
branes of  the  eyes  and  air-passages,  resembling 
in  its  action  that  of  horseradish,  but  its  effects 
are  more  marked.  Internally,  it  is  a  strong 
hydragogue  cathartic  and  was  used  as  such  in 
the  past,  but  is  now  entirely  abandoned  on  ac- 
count of  its  harsh  and  irritating  properties. 
In  large  doses  it  causes  emetooatharsis,  and 
severe  enteritis  has  sometimes  followed  its  use. 
As  a  counter-irritant  and  rubefacient  its  effects 
are  very  similar  to  those  of  mezereon,  but  it  is 
rather  more  vigorous  in  its  action.  It  is 
sometimes  used  as  an  application  to  stimulate 
indolent  ulcers  and  unhealthy  suppurating  sur- 
faces and  to  prolong  the  suppuration  caused 
by  cantharides.  For  such  purposes  an  oint- 
ment containing  about  1  part  of  the  drug  in 
20  is  the  form  in  which  it  is  ordinarily  em- 
ployed. The  suppuration  caused  by  setons 
and  issues  may  be  prolonged  and  increased  by 
any  of  the  ointments  containing  this  drug  or 
by  its  application  in  the  form  of  a  powder. 
The  fresh  juice  and  the  powdered  plant  have 
the  same  properties  as  the  resin,  but  are  not  so 
convenient  to  use  and  not  so  easily  obtained. 
Russell  H.  Kevins. 

EtJPHOIlIN,  or  phenylurethane,  is  a  phe- 
nylcarbamate  of  ethyl  or  carbanilic  ether,  and 
is  formed  by  the  action  of  chloride  of  ethyl  on 
aniline.  It  occurs  as  a  white  crystalline  pow- 
der which  has  a  faint,  aromatic  odour  and  a 
taste  that  is  scarcely  appreciable  at  first,  but 
subsequently  resembles  that  of  cloves.    It  is 
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almost  insoluble  in  cold  water,  but  is  soluble 
in  hot  water  and  in  alcohol. 

Administered  to  animals  in  very  large  doses, 
it  produces  anaesthesia,  abolition  of  the  reflexes, 
progressive  weakness,  and  collapse.  Giaoossa 
found  that  a  3-per-cent.  solution  very  distinct- 
ly hindered  or  altogether  arrested  the  growth 
of  micro-organisms. 

It  has  been  used  as  an  antizymotio  and 
germicide  in  lieu  of  carbolic  acid,  although  its 
germicidal  power  is  inferior  to  that  of  the 
acid.  C.  Curtis,  Gao,  and  Gracomeni  hold  that 
as  an  antipyretic  it  is  as  rapid  and  energetic  in 
its  action  as  antipyrine,  acting  better  when  the 
fever  is  at  its  maximum  and  during  the  early 
stage  of  defervescence  than  before  that.  As  an 
antipyretic  it  acts  in  from  half  an  hour  to  two 
hours,  and  its  effects  last  from  three  to  ten 
hours.  There  is  a  feeling  of  warmth  and  mod- 
erate sweating  during  the  defervescence,  and 
when  the  temperature  rises  again  the  rigour  is 
not  severe.  It  may  produce  cyanosis,  but  does 
not  cause  collapse,  and  it  may  be  used  instead 
of  any  other  antipyretic  when  a  marked  re- 
duction of  temperature  is  required.  It  is  a 
useful  antipyretic  in  surgical  fever.  It  is  an 
excellent  antirrheumatic,  as  its  action  is  certain 
in  either  rheumatic  fever,  chronic  articular 
rheumatism,  or  muscular  rheumatism.  Where 
there  are  pain  and  swelling  these  symptoms  are 
relieved. 

It  is  recommended  as  an  analgetic  in  mi- 
graine, sciatica,  and  supra-orbital  and  other 
forms  of  neuralgia. 

Cao  states  that  it  is  as  effective  as  iodoform 
and  less  toxic,  and  Curtis  asserts  that  as  an 
antiseptic  its  action  is  intermediate  between 
that  of  carbolic  acid  and  that  of  mercuric 
chloride.  It  has  been  used  with  success  as  a 
local  disinfectant  in  aphthous  stomatitis,  in 
hums,  in  herpes,  in  venereal  ulcers,  and  in  va- 
rious skin  diseases  of  parasitic  origin.  L.  M. 
Bossi  considered  that  applications  of  euphorin 
powder  promoted  healing  after  the  suture  of  a 
lacerated  perinseum ;  he  recommended  insuf- 
flation of  the  powder  for  the  treatment  of 
elytritis  and  uterine  endotrachelitis,  and  in 
endometritis  he  used  intra-uterine  pencils  con- 
taining from  40  to  50  per  cent,  of  euphorin. 
Bergerio  used  the  powder  or  an  alcoholic  so- 
lution successfully  in  treating  ulceration  of  the 
cervix  uteri. 

The  dose  is  from  1  to  7  grains,  in  a  capsule 
or  wafer  or  dissolved  in  sherry  wine. 

Samuel  T.  Armstrong-. 

ET7R0FHENE,  or  europhen,  as  it  is  often 

(C  H 
CH° 
C6HsO)HI),  is  a  fine,  amorphous  powder,  light 
yellow  in  colour,  made  by  the  action  of  iodine 
upon  isobutylorthocresol  in  a  potassium-iodide 
solution.  Its  odour  is  aromatic  and  is  thought 
to  resemble  that  of  saffron.  It  has  no  taste. 
It  is  soluble  in  alcohol,  in  ether,  in  chloroform, 
and  in  oils,  but  is  insoluble  in  water  and  in 
glycerin.  Europhene  is  permanent  in  the  dry 
state,  but  on  prolonged  contact  with  moisture 
it  is  decomposed  with  an  evolution  of  free 
iodine.    If  heated  to  158°  P.  in  the  presence 


of  water,  it  is  in  like  manner  decomposed,  and 
for  this  reason  heat  should  not  be  employed  in 
making  solutions  of  it.  The  amount  of  iodine 
which  europhene  contains  is  said  to  be  28'1 
per  cent.,  and  it  is  to  the  fact  that  it  yields 
this  iodine  on  exposure  to  moisture  that  it 
owes,  its  therapeutical  value.  Europhene  is 
similar  in  its  actions  to  iodoform,  and  has  the 
great  advantages  of  having  a  less  disagreeable 
odour  and  of  parting  with  its  iodine  less  rapid- 
ly, and  hence  of  being  less  poisonous.  It  is 
also  less  likely  to  cake  than  iodoform  is,  and  is 
much  lighter.  So  far  as  the  antiseptic  proper- 
ties of  europhene  are  concerned,  they  are  not 
more  pronounced  than  those  of  iodoform. 

The  therapeutics  of  europhene  is  the  same  as 
that  of  iodoform.  Like  iodoform,  it  may  be 
applied  in  powder  and  adheres  well  to  wounds 
and  mucous  membranes.  It  is  also  applied  in 
an  ointment  the  strength  of  which  usually 
varies  from  1  to  10  per  cent.,  according  to  the 
circumstances  of  the  case.  It  is  in  various 
forms  of  ulceration  that  europhene  manifests 
its  greatest  usefulness,  and  especially  in  chan- 
croid, chancre,  condyloma,  scrofuloderma,  and 
lupus.  Applied  to  burns,  it  is  of  considerable 
service,  and  for  this  purpose  a  dressing  con- 
sisting of  3  parts  of  europhene  and  7  of  olive 
oil  has  been  suggested.  As  europhene  becomes 
active  only  in  the  presence  of  moisture,  its 
good  effect  when  applied  to  secreting  surfaces 
is  easily  understood,  and  for  the  same  reason  it 
might  be  supposed  that,  applied  in  skin  dis- 
eases of  a  dry  and  scaly  character,  it  would  be 
inactive.  This  indeed  seems  to  be  the  case, 
for,  though  it  has  been  said  by  one  reporter  to 
be  the  equal  of  ohrysarobin  in  psoriasis,  by  far 
the  greater  number  of  observers  have  found  it 
valueless  in  that  disease.  Its  value,  too,  in 
eczema  and  favus  is  slight.  Europhene  may 
be  used  by  nasal  insufflation,  and  for  catarrhal 
conditions  and  for  ozcena,  also  as  an  applica- 
tion after  operations  it  is  often  serviceable. 
As  an  application  to  syphilitic  ulceration  of 
the  nasal  passages  it  is  excellent,  and  has  been 
thought  of  some  service  in  epistaxis  from  sep- 
tal erosion.  The  remedy  has  also  been  used 
for  laryngeal  tuberculosis,  as  well  as  for  a  va- 
riety of  morbid  conditions  of  the  eye  and  ear. 
Europhene  is  not  generally  given  by  the  mouth, 
though  15  grains  so  administered  are  said  to 
have  produced  no  result.  This  is  not  surpris- 
ing, however,  for  it  is  believed  to  be  little  ab- 
sorbed, by  far  the  larger  part  passing  through 
the  alimentary  canal  iinchanged.  The  attempt 
has  been  made  to  treat  syphilis  by  hypodermic 
injections  of  an  oily  solution  of  europhene,  but 
the  success  has  been  slight.  The  solution  so 
used  usually  contains  from  3  to  10  per  cent,  of 
europhene  in  olive  oil.  Of  this  the  hypodermic 
dose  contains  from  \  to  1^  grain.  In  combin- 
ing europhene  it  must  not  be  forgotten  that  it 
is  incompatible  with  metallic  oxides,  salts  of 
mercury,  and  starch.— Henby  A.  Griffin. 

EVACTJ ANTS.  —  Remedies  or  measures 
which  promote  the  discharge  from  the  body  of 
any  of  its  normal  secretions,  such  as  sternu- 
tatories, sialagogues,  expectorants,  emetics, 
cholagogues,  cathartics,  diaphoretics,  and  diu- 
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retics,  are  as  a  matter  of  convenience  grouped 
under  this  head. — Russell  H.  Nbvins. 

EXALGrlNE,  orthomethylaoetanilide,  or 
methylaeetanilide,  C9H11NO,  is  one  of  the 
three  methyl  derivatives  of  aoetanilide,  and  is 
made  by  warming  together  monomethylani- 
iine  and  acetyl  chloride.  It  occurs  in  long 
acioular  or  tablet-like  crystals  that  are  ob- 
tained by  crystallization  from  a  solution  or 
from  a  mass  after  fusion.  It  is  sparingly 
soluble  in  cold  water,  but  more  soluble  in  hot 
water,  and  readily  soluble  in  dilute  alcohol. 

Brigonnet,  its  discoverer,  found  that  hy- 
podermic injections  of  exalgine  in  the  lower 
animals  produced  epileptoid  convulsions,  re- 
spiratory disturbances,  a  fall  of  temperature, 
and  cyanosis  due  to  alterations  of  the  blood, 
which  became  prune-coloured  and  contained 
methsemoglobin.  There  was  circumscribed 
muscular  paralysis  at  the  point  of  injection. 
Marandon  de  Montyel  (Tribune  med.,  June  9, 
1893)  found  that  in  man  it  had  little  action  on 
the  digestive  system,  though  it  caused  a  bitter 
taste  in  the  mouth  and  an  increased  ilow  of 
saliva,  accompanied  with  a  feeling  of  tightness 
in  the  region  of  the  stomach.  If  it  was  ad- 
ministered with  food  these  symptoms  were  ab- 
sent. While  large  doses  in  animals  did  not 
produce  albuminuria  or  hsematuria  (Brigon- 
net), in  man  the  quantity  of  urine  was  de- 
creased, the  colour  became  darker,  and  urabilin 
and  indican  were  present  if  the  dose  was  large. 
Occasionally  there  was  a  slight  fall  of  arterial 
pressure,  though  usually  there  was  a  rise  with 
a  decrease  of  the  pulse-rate.  Large  doses  pro- 
duced vertigo,  amblyopia,  tinnitus  aurium, 
headache,  vaso-motor  disturbances  that  were 
manifested  by  sweating,  circumscribed  hyper- 
emia or  cyanosis  followed  by  pallor,  and 
trophoneuroses,  such  as  formication,  or  local 
or  general  sensations  of  heat  or  cold.  The 
brain  seemed  to  be  the  first  organ  affected  and 
the  first  to  recover. 

No  fatal  poisoning  has  been  reported  as  con- 
sequent upon  the  adminstration  of  toxic  or 
large  doses  of  exalgine,  although  it  has  caused 
general  motor  paralysis  with  dyspnoea,  intense 
pallor,  palpitation,  and  physical  prostration. 

Therapeutically,  de  Montyel  found  that  it 
improved  intellectual  and  sensory  disturb- 
ances of  reflex  origin  in  some  persons,  while  in 
other  individuals  analogous  conditions  were 
aggravated.  It  resembles  antipyrine  in  its 
action,  though  its  operation  is  prompter  and 
sometimes  more  fugacious.  It  is  more  popu- 
lar as  an  analgetic  and  antispasmodic  than 
as  an  antipyretic.  In  all  forms  of  neuralgia  it 
acts  promptly  and  effectively.  Moncorvo  and 
Dana  have  used  it  successfully  in  simple  chorea, 
and  Dana  considers  that  it  is  a  specific  in 
doses  of  from  3  to  5  grains  three  times  a  day  ; 
where  there  is  anaemia  iron  is  given  with  the 
exalgine.  Dr.  John  Gordon  found  it  bene- 
ficial in  nervous  headache,  Iv/nibago,  the  light- 
ning pains  of  tabes,  and  gouty  arthritis.  Dr. 
E.  Gr.  Younger,  of  London,  found  that  it  re- 
lieved the  headache  and  insomnia,  in  cases  of 
hopeless  insanity  characterized  by  melancholia. 

The  dose  is  from  1  to  4  grains  every  two  to 


four  hours,  until  the  symptoms  are  relieved, 
when  it  is  administered  less  frequently.  It  is 
best  given  in  capsule  or  in  sherry  or  whisky. 

[According  to  Dr.  James  T.  Whittaker,  of 
Cincinnati,  exalgine  has  the  peculiarity  that  in 
small  doses  it  allays  pain  without  affecting 
the  tactile  sense.  He  thinks  it  is  not  to  be 
recommended  as  an  antipyretic,  but  says  that 
as  an  analgetic,  in  doses  of  from  3  to  5  grains, 
it  often  shows  surprising  effects,  especially  in 
neuralgias,  the  pains  of  tabes,  angina,  hemi- 
crania,  sciatica,  and  various  forms  of  neural- 
gia and  rheumatism.  Dr.  Thomas  D.  Savill, 
of  London  {Lancet,  Dec.  35,  1893),  has  used 
exalgine  in  a  number  of  cases,  not  so  much  as 
a  curative  agent  in  neuralgia  and  allied  dis- 
orders of  the  nervous  system  as  in  the  endeav- 
our to  relieve  the  pain  associated  with  various 
chronic  maladies.  He  gives  accounts  of  twelve 
cases,  in  all  of  which  the  symptom  for  which 
exalgine  was  administered  was  pain,  varying 
in  situation,  constancy,  character,  and  inten- 
sity. In  many  of  the  cases  it  was  situated  in 
the  head,  and  was  of  a  more  or  less  neuralgic 
character.  In  four  cases  the  pain  complained 
of  was  in  the  hips,  and  in  only  two  of  these 
was  any  improvement  noted.  In  the  other 
cases  the  pain  was  referred  to  the  skin,  cor- 
responding more  or  less  with  the  distribution 
of  a  particular  sensory  nerve.  In  six  of  the 
cases  where  the  cause  of  the  pain  was  per- 
sistent the  dose  had  to  be  increased,  and  ex- 
algine did  not  seem  to  be  altogether  free  from 
the  disadvantages  that  attend  the  use  of  all 
drugs  of  this  class — viz.,  the  necessity  of  increas- 
ing the  dose  or  of  changing  the  remedy  from 
time  to  time.  All  the  patients  had  been  in 
the  infirmary  for  some  time,  so  that  their  re- 
lief could  not  be  due  simply  to  their  improved 
surroundings.  Dr.  Savill  thinks  one  is  justi- 
fied in  expecting  that  in  exalgine  there  exists 
a  valuable  analgetic  specially  adapted  to  re- 
lieve pains  of  a  neuralgic  type,  being  prompt 
and  eflicacious  in  its  action  and  without  any 
of  the  deleterious  after-effects  observable  with 
some  of  the  other  drugs  belonging  to  the  same 
chemical  group,  but  of  which  the  dose  requires 
to  be  occasionally  increased  if  the  drug  is  con- 
tinued for  a  long  period. 

Dr.  P.  Cesaris  now  finds  that  exalgine  read- 
ily dissolves  in  a  solution  of  sodium  salicylate, 
and  suggests  the  following  formula  : 

Exalgine 1-0  part ; 

Sodium  salicylate 1-1     " 

Distilled  water 10-0  parts.] 

Samuel  T.  Aemsteono. 

EXCITANTS  are  remedies  which  arouse 
and  stimulate  action,  and  especially  nerve  ac- 
tion. This  excitation  may  be  the  result  of 
stimuli  applied  directly  and  locally,  as  occurs 
when  the  electric  current  is  used  to  act  upon 
individual  nerves  ;  it  may  occur  reflexly,  as  is 
seen  in  the  stimulation  which  follows  the 
dashing  of  cold  water  on  the  face  or  chest ; 
and,  finally,  and  most  important  of  all,  it 
marks  the  therapeutical  effect  of  systemic 
remedies  such  as  caffeine  and  alcohol.  Of 
remedies  which  may  act  to  produce  local  or 
general  excitation  there  is  a  large  number, 
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among  which  are  electricity  (both  galvanism 
and  faradaism,  but  especially  the  latter),  heat, 
however  employed,  cold  if  externally  applied 
for  brief  periods,  alternations  of  heat  and 
cold,  counter-irritation,  ammonia,  alcohol, 
ether,  caffeine,  coffee,  tea,  cocaine,  nux  vomica, 
strychnine,  belladonna,  ergot,  digitalis,  and 
strophanthus.  Beside  these  there  are  'many 
agents  which  to  some  degree  cause  nerve  stim- 
ulation, but  the  more  powerful  excitants,  as 
well  as  those  most  frequently  employed,  are 
mentioned  in  the  list  I  have  given.  So  far  as 
the  clinical  applications  of  excitants  are  con- 
cerned, they  are  many  and  varied,  and,  whether 
the  stimulation  is  systemic  or  merely  local,  the 
action  is  essentially  the  same,  for  it  is  an  exci- 
tation. Shock,  collapse,  and  their  allied  condi- 
tions of  nerve  exhaustion,  as  well  as  narcotic 
poisoning  with  its  nerve  depression,  offer  the 
conditions  which  most  commonly  demand  sys- 
temic excitation,  and  therefore  which  are  most 
often  treated  by  excitants.  For  such  condi- 
tions the  remedies  already  mentioned  may  be 
employed  according  to  the  demands  of  the  in- 
dividual case.  Of  local  excitants  electricity  and 
counter-irritation  are  the  best  examples,  though 
the  uterine  stimulation  which  follows  the  in- 
ternal administration  of  ergot  must  in  a  sense 
at  least  be  considered  local.  The  conditions 
remedied  by  local  excitation  are  many,  but 
their  therapeutics  is  more  properly  considered 
elsewhere. — Henbt  A.  Gkiffin. 

EXEBCISE. — The  special  endowment  of 
muscular  tissue  is  contractility  in  response  to 
stimulation.  Whether  the  latter  is  mechanical, 
chemical,  thermic,  electric,  or  physiological, 
the  reacting  muscular  fibres  become  shorter 
and  thicker,  and  the  muscle,  composed  of 
many  bundles  of  fibres  bound  together  and 
packed  in  their  sheaths,  contracts  as  a  whole. 
Its  ends  are  approximated,  and  the  bony  levers, 
which  give  attachment  to  the  tendons,  are 
moved.  This  is  the  usual  arrangement  of 
those  muscles  which  are  under  the  control  of 
the  will,  but  the  unstriped,  involuntary  fibres 
encircle  the  lumen  of  the  blood-vessels  and  hol- 
low viscera ;  when  stimulated  they  constrict 
the  calibre  of  the  tube  and  compress  or  propel 
any  contained  fluid  or  substance.  Movement 
is  thus  the  physical  expression  of  exercise,  the 
latter  term  denoting  the  functional  activity  of 
the  neuromuscular  apparatus.  The  nervous 
and  muscular  systems  have  been  called  the 
master  systems  of  the  body,  since  the  remaining 
organs  and  systems  exist  to  prepare  and  dis- 
tribute their  nourishment  and  to  remove  their 
waste.  In  the  simplest  forms  of  animal  life 
there  are  no  organs,  but  the  undifferentiated 
protoplasm  is  irritable,  contractile,  assimilative, 
and  reproductive.  As  the  scale  of  animal  life 
is  ascended,  increasing  complexity  of  function 
necessitates  increasing  differentiation  and  spe- 
cialization of  tissues  and  organs,  and  it  is  the 
office  of  the  neuromuscular  apparatus  to  con- 
vert and  distribute  the  potential  energy  in  the 
oxygen  of  the  respired  air,  and  in  the  assimi- 
lable parts  of  the  food,  so  as  to  adjust  the  or- 
ganism to  its  varied  and  changing  environment. 
Anatomically,  muscle  and  nerve  are  intimately 


connected,  and  physiologically  they  act  as  one 
apparatus. 

This  neuromuscular  apparatus  consists,  in  its 
simplest  form,  of  a  nerve-centre  connected  on 
the  one  hand  with  a  receptive  sensory  surface, 
on  the  other  with  a  muscular  fibre,  by  means  of 
conducting  nerve  filaments.  Such  an  arrange- 
ment is  called  a  reflex  arc,  and  when  a  sensory 
impression  is  conveyed  to  the  nerve-centre  it 
provokes  an  explosion  in  the  unstable  proto- 
plasm of  the  cell,  whose  energy  is  transmitted 
in  some  form  to  the  muscular  fibre,  and  effects 
there  an  explosion  of  a  different,  kind,  resulting 
in  its  contraction.  Such  a  movement  is  called 
reflex,  and  seems  to  be  the  type  and  basis  of 
most  muscular  activity.  Practically  a  reflex 
arc  is  composed  of  many  connected  centres  and 
many  muscular  bundles,  and  different  arcs  are 
so  joined  that  movements  of  great  complexity 
may  be  purely  or  mainly  reflex  in  character. 
Those  muscles  whose  contraction  can  be  evoked 
or  modified  by  the  will  are  called  voluntary 
muscles,  and  the  willed  movements,  voluntary 
movements.  Their  corresponding  reflex  centres 
are  connected  with  the  volitional  cortical  cen- 
tres of  the  brain.  Probably,  in  response  to  past 
or  present  sensory  stimulation,  these  exercise  a 
controlling  or  modifying  influence  upon  the 
lower  centres  and  upon  the  muscular  move- 
ments over  which  they  preside.  Starting  at  an 
unexpected  noise,  winking  when  an  object  is 
suddenly  thrust  near  the  face,  sneezing,  and 
coughing,  may  be  purely  reflex  acts  of  volun- 
tary muscles,  but  they  are  ordinarily  more  or 
less  subject  to  volitional  modiflcation.  Rhyth- 
mically recurring  reflex  movements,  like  breath- 
ing and  cardiac  pulsation,  are  often  termed 
automatic.  Not  only  movements  responding 
to  a  sudden  sensory  shock  are  reflex,  but  a 
large  proportion  of  the  movements  of  every-day 
life,  and  especially  habitual  and  practised 
movements  involving  repetition,  like  chewing, 
talking,  walking,  swimming,  and  the  move- 
ments of  the  arts  and  trades,  once  they  are 
thoroughly  acquired,  are  largely  reflex,  volition 
serving  mainly  to  start  and  stop  them  and  to 
modify  their  rhythm.  Volition  enters  into  such 
movements  in  varying  degree,  according  as  they 
are  movements  of  premeditation,  emergency, 
or  habit,  and  may  restrain  as  well  as  urge. 
The  oftener  a  movement  is  repeated  under 
similar  conditions,  the  less  will  be  the  voluntary 
element,  and  the  greater  the  reflex  element, 
having  its  seat  in  the  lower,  and  especially  in 
the  medullar  and  spinal  centres.  Besides  re- 
flex and  voluntary  movements,  there  are  those 
produced  by  direct  stimulation  of  the  muscle 
itself,  or  its  motor  nerve;  such  movements 
elicited  by  electricity  and  massage  and  the 
application  of  heat  and  cold  are  often  thera- 
peutically utilized. 

Passive  movements  are  those  which  the  body 
or  some  of  its  members  receive  through  some 
external  agent,  as  a  power  apparatus  or  the 
hand  of  a  manipulator. 

All  these  forms  of  movement,  except  the 
voluntary,  take  place  as  well  in  the  unstriped 
or  involuntary  muscular  fibres,  and  this  form 
of  exercise,  from  its  practical  bearing,  is  worthy 
of  more  attention  than  it  usually  receives.   The 
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training  of  tlie  vascular  and  visceral  muscular 
fibres  by  the  application  of  hot  and  cold  water 
to  the  skin,  its  exposure  to  air  of  varying  tem- 
perature and  moisture,  and  the  application  of 
massage  and  electricity — in  a  word,  vascular 
and  visceral  "  gymnastics  " — is  a  mine  of  hygi- 
enic and  therapeutic  resource  to  those  who 
appreciate  its  importance.  The  movements  of 
the  skeletal  muscles  themselves  are  indeed  a 
most  powerful  stimulus  to  these  vascular  and 
visceral  fibres,  since  they  exert  a  real  massage 
on  the  surrounding  tissues  and  neighbouring 
organs,  improve  their  circulation  and  nutrition, 
and  stimulate  them  to  activity. 

If  muscle  should  lose  its  contractility,  voli- 
tion and  feeling  would  be  powerless  to  express 
themselves,  the  respirations  and  heart  beats 
would  cease,  and  the  vessels  and  organs  lie 
flaccid  and  without  adjustability ;  stimulation 
through  the  different  senses  would  remain 
without  visible  result.  On  the  other  hand, 
every  muscular  contraction  is  reported  back  to 
the  nerve-centres  through  the  afferent  nerves, 
is  there  registered,  and  helps  to  form  that  back- 
ground of  sensory  experience  by  which  our 
mental  processes  are  so  largely  conditioned. 
The  muscles  are  the  servants  of  the  will,  and 
of  those  reflex  and  automatic  centres  upon 
which  the  fundamental  processes  and  reactions 
of  the  body  depend,  as  soldiers  obey  their  su- 
perior and  petty  officers ;  but  the  muscles  also 
contribute  in  a  very  important  degree,  by  their 
varyiTig  and  correlated  activity,  to  the  stimuli 
reaching  and  modifying  those  centres,  as  the 
general  and  his  staff  base  their  orders  upon 
the  reports  of  subordinates  as  to  the  condition 
of  the  army  and  of  the  surrounding  country. 
Muscular  movements  in  this  and  other  ways 
determine  mental  states  and  processes,  and 
actively  modify  consciousness,  temperament, 
and  character.  The  gross  structure  of  the 
brain  is  to  an  appreciable  degree  determined 
by  muscular  activity,  since,  if  a  limb  is  lost  or 
paralyzed,  the  corresponding  motor  areas  are 
atrophied,  and  actually  smaller.  Besides  the 
vast  direct  influence  of  muscular  movements 
upon  the  brain  and  mind,  they  have  important 
collateral  effects,  through  widening  the  mental 
horizon.  The  writer  has  several  times  observed 
children  who  had  been  for  years  unable  to 
walk  on  account  of  infantile  paralysis,  and 
were  shy,  reticent,  and  phlegmatic,  in  conse- 
quence of  their  helplessness,  undergo  a  sudden 
change  in  disposition,  becoming  bright,  lively, 
and  talkative,  after  acquiring  the  power  of 
locomotion  by  appropriate  treatment. 

Always  bearing  in  mind  the  peculiarly  inti- 
mate relation  between  the  muscular  and  nerv- 
ous systems,  and  their  reciprocal  reactions, 
further  examination  shows  that  the  effects  of 
muscular  contraction  are  manifest  in  nearly 
all  the  tissues  and  organs  of  the  body.  In  the 
muscle  itself  functional  activity  produces  heat, 
work,  a  sound,  and  certain  chemical  and  electri- 
cal reactions.  There  is  a  greater  flow  of  blood  to 
the  working  muscle ;  absorption  of  oxygen  and 
nutritive  material  is  increased ;  tissue  changes 
and  the  formation  of  waste  are  accelerated. 
Muscular  irritability  is  lowered  by  diminishing 
the  local  supply  of  oxygen,  by  admitting  certain 


toxic  substances  to  the  blood,  and  by  repeated 
simulation.  The  conditions  of  health  for  a  work- 
ing muscle,  therefore,  are  "  a  full  supply  of  prop- 
er food  and  oxygen,  unimpeded  and  sufficient 
drainage,  and  rest  at  due  intervals"  (Hart- 
well).  Work  under  these  conditions  improves 
the  nutrition  and  competence  of  the  muscle, 
and  increases  its  size.  The  effect  of  muscular 
contractions  on  parts  outside  the  muscle  are 
dilatation,  diminished  pressure  and  increased 
flow  in  neighbouring  arteries,  increased  local 
venous  flow  of  higher  temperature  and  bearing 
more  waste,  increase  in  the  force  and  frequency 
of  the  heart  beats  and  in  the  number  and  ampli- 
tude of  the  respiratory  movements,  producing 
increased  elimination  of  carbonic  acid  and 
water.  The  secondary  vaso-motor  changes  and 
variations  of  pressure  are  very  important.  If 
many  muscles  are  active,  the  cutaneous  vessels 
become  dilated,  increasing  the  activity  of  the 
sweat  glands  and  cooling  the  blood,  and  the 
abdominal  and  cerebral  areas  are  drained  of 
stagnant  blood.  The  action  of  the  liver,  kid- 
neys, and  intestines  is  also  increased,  purifying 
the  blood  of  waste  material. 

Such  are  in  a  general  way  the  effects  of  exer- 
cise within  physiological  limits,  but  the  effects 
will  vary  enormously  with  the  amount  of  exer- 
cise in  a  given  individual ;  for  instance,  cardiac 
action  is  diminished  by  some  forms  of  massage 
and  jjassive  movements,  stimulated  by  active 
exercise,  and  crippled  or  overwhelmed  by  too 
severe  or  too  persistent  exercise.  The  same 
amount  of  exercise  may  produce  widely  differ- 
ent effects  in  different  persons,  according  to  the 
health,  previous  training,  and  idiosyncrasy  of 
the  individual.  Other  important  modifying 
effects  are  the  freedom  of  action  presented  by 
the  attitude  and  dress  during  exercise,  the 
mental  condition,  the  length  of  time  after  a 
meal,  and  previous  exertion.  It  is  necessary 
to  distinguish  between  the  immediate  and  re- 
mote effects  of  a  given  dose ;  for  example,  the 
urine  may  be  diminished  at  first  after  active 
exercise,  owing  to  increased  perspiration  ;  after 
a  few  hours  it  will  be  increased.  One  must 
also  differentiate  between  transient  and  last- 
ing, between  incidental  and  paramount  effects. 
Vigorous  muscular  exercise  is,  under  most  cir- 
cumstances, unfavourable  to  intellectual  activ- 
ity at  the  time,  but  if  judiciously  used  may 
vastly  increase  intellectual  power,  by  toning 
up  the  system,  improving  cerebral  nutrition, 
and  increasing  the  range  and  variety  of  cere- 
bral reactions.  Especially  do  the  effects  of 
exercise  vary,  both  in  the  short  and  the  long 
run,  with  its  relation  to  periods  of  rest  and  qui- 
escence and  the  character  of  preceding  exer- 
cise ;  unwisely  practised,  it  may  cause  atrophy 
instead  of  growth,  and  will  break  down  instead 
of  building  up  the  constitution. 

Considered  dynamically,  a  muscle  is  a  ma- 
chine for  converting  the  potential  energy  of 
the  nutritive  elements  in  which  it  is  bathed,  and 
those  which  are  stored  up  in  its  own  structure, 
into  heat  and  visible  and  tangible  movement. 
The  contractile  power  of  human  muscle  varies 
with  its  sectional  area,  and  is  from  5  to  10 
kilogrammes  to  the  sijuare  centimetre.  The 
work  done  by  a  muscle  is  measured  by  the  prod- 
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uct  of  the  weight  raised  multiplied  by  the  height 
through  which  it  is  raised.  An  ordinary  labour- 
er at  work  does  about  ^  grammetre  to  the 
gramme  of  muscle  a  second  ;  taking  his  mus- 
cles to  weigh  25  kilogrammes,  his  work  during 
eight  hours  would  equal  144,000  kilogramme- 
tres.  A  man  walking  does  work  at  about  the 
same  rate.  A  long-distance  bicycle  racer  is  cal- 
culated to  do  work  at  the  rate  of  1  grammetre 
to  the  gramme  of  muscle  a  second  for  eight 
hours.  The  work  of  a  short-distance  runner  is 
estimated  to  amount  to  about  3  grammetres  to 
the  gramme  a  second.  Marey  estimates  the 
work  done  in  walking  and  running  on  a  level 
at  between  10  and  20  kilogrammetres  to  the 
step. 

The  energy  of  the  assimilated  food  and 
respired  oxygen  becomes  active,  not  only  as 
work,  but  also  as  heat ;  the  former  represents 
about  one  fifth,  the  latter  about  four  fifths  of 
the  energy  developed.  Not  the  muscles  alone, 
but  all  the  tissues,  including  the  blood,  are  a 
vast  laboratory  for  converting  the  energy  of 
chemical  affinity  into  heat,  and  this  transfor- 
mation must  go  on  to  keep  up  the  temperature 
of  the  body,  whether  the  latter  be  at  rest  or  at 
work.  "  The  tissue  changes  of  a  human  body 
weighing  140  pounds  are  estimated  to  involve 
the  transformation  of  more  than  a  ton  of 
material  in  a  year "  (Hartwell).  There  is  a 
great  deal  of  necessary  and  almost  unnoticed 
muscular  work  constantly  going  on — namely, 
the  cardiac  contractions,  the  movements  of 
respiration,  and  the  adjustments  of  the  mus- 
cular coats  of  the  vessels  and  viscera,  so  that 
the  mechanical  work  done  by  a  man  at  hard 
labour  for  eight  hours  is  equivalent  to  less  than 
one  seventh  of  the  total  energy  developed  in 
keeping  up  the  heat  and  necessary  vital 
movements  for  twenty-four  hours.  A  man 
who  does  no  voluntary  work  for  twenty-four 
hours  spends  about  five  sevenths  as  much 
energy  as  a  man  who  also  does  a  day's  work  of 
eight  hours  during  that  time.  The  expendi- 
ture of  energy  is  relatively  large  in  the  resting 
state,  but  active  use  of  the  skeletal  muscles  not 
only  greatly  multiplies  the  reactions  in  the 
nerve-centres,  but  aids  nutrition  and  increases 
muscular,  mental,  and  vital  tonus. 

The  muscular  groups  are  so  disposed  and 
related  that  scarcely  a  movement  is  made  that 
does  not  involve  many  muscles  and  many 
groups.  Flexors  pull  against  extensors,  ad- 
ductors against  abductors,  whichever  the  di- 
rection of  the  movement.  When  a  stick  is 
grasped  by  contracting  the  flexors  of  the 
fingers,  the  extensors  contract  simultaneously 
and  in  proportion,  to  balance  the  movement 
and  effect  a  secure  equilibrium,  as  sailors 
shift  the  yards  of  a  ship,  some  pulling  them 
forward  by  one  set  of  ropes,  while  others  pull 
back  by  the  opposing  set,  but  allow  them  to 
slowly  pay  out.  In  the  example  of  grasping, 
the  action  will  be  assisted  by  the  small  muscles 
of  the  hand,  and  the  wrist  will  be  steadied 
both  antero-posteriorly  and  laterally,  in  order 
to  keep  the  hand  in  the  most  favourable  posi- 
tion. In  lead  palsy  the  extensors  only  of  the 
wrist  are  paralyzed,  but  the  flexors  are  of  little 
or  no  use,  since  the  wrist  drops  and  the  flexors 


act  but  feebly  in  that  position.  This  inter- 
dependence of  muscular  action  does  not  stop 
here,  but  in  proportion  as  effort  is  put  forth 
or  some  special  attitude  is  required,  nearly  all 
the  skeletal  muscles  may  be  brought  into 
play  in  performing  the  simplest  acts,  each  set 
of  muscles  being  braced  to  give  a  fixed  point 
for  the  action  of  the  next  set.  If  a  nut  is  to 
be  crushed  between  the  thumb  and  forefinger, 
the  muscles  which  approximate  these  digits, 
their  antagonists  and  modifiers,  are  all  actively 
engaged,  also  the  muscles  steadying  or  fixing 
the  wrist,  elbow,  shoulder,  and  trunk,  and 
even  the  muscles  of  the  limbs  supporting  the 
trunk,  and  as  the  supreme  effort  is  made 
respiration  is  checked  from  fixation  of  the 
chest,  the  jaw  is  set,  and  the  face,  neck,  and 
back  are  rigid.  A  boxer  hits  from  his  legs 
and  trunk.  In  nearly  all  effort  the  chest  is 
constricted  or  fixed  to  give  a  firm  basis  for  the 
action  of  the  extremities,  which  is  one  reason 
why  active  arm  movements  are  not  those  best 
calculated  to  develop  chest  expansion. 

These  important  facts  must  be  remembered 
in  prescribing  exercises,  since  the  secondary  or 
remote  muscular  contractions  may  be  thera- 

Eeutically  the  most  significant  for  the  ease  in 
and.  The  poise  and  habitual  or  dominant 
attitudes  of  the  body  largely  modify  the  effect 
of  muscular  activity.  An  exercise  may  be 
taken  in  one  attitude  with  great  benefit,  and 
in  another  with  the  opposite  effect.  The  bent 
back  of  the  bicyclist,  causing  him  to  ride  with 
a  contracted  chest,  when  the  exercise  demands 
increased  ventilation  of  the  lungs,  is  a  case  in 
point.  When  effort,  faulty  attitude,  or  con- 
stricting clothing  hamper  free  chest  and  ab- 
dominal action,  the  best  results  can  not  be 
attained.  Even  when  due  care  is  taken, 
certain  exercises  predispose  to  certain  deform- 
ities from  the  excessive  development  of  certain 
parts  or  the  tendency  to  produce  certain  atti- 
tudes. The  rounded  back  and  shoulders  of 
heavy  porters,  boxers,  and  gymnasts  are  ex- 
amples ;  the  hypertrophied  right  arm  of  a 
blacksmith  or  the  leg  of  a  turner  may  interfere 
with  that  delicate  adjustment  of  the  poise 
which  is  necessary  to  a  symmetrical  equilib- 
rium. Fencing  with  effacement  of  the  body- 
that  is,  presenting  the  side  of  the  body  in  ortler 
to  restrict  the  surface  exposed  to  attack — pro- 
duces lateral  curvature,  with  the  concavity 
toward  the  sword  arm  (Lagrange).  Other 
deformities,  like  the  flat  feet  and  knock-knees 
of  bakers  and  waiters,  are  due  to  the  pressure 
of  superincumbent  weight ;  others,  like  house- 
maid's knee,  to  the  traumatism  of  particular 
occupations.  An  indolent  or  sedentary  life 
has  also  its  peculiar  deformities  of  relaxation 
and  imperfect  metabolism. 

When  a  muscle  is  stimulated  too  often  or 
too  violently  it  becomes  less  able  to  respond, 
or,  as  we  say,  fatigued,  and  this  is  accompanied 
by  a  sensation  of  discomfort,  which  impels  us 
to  rest  and  usually  prevents  that  utter  power- 
lessness  which  supervenes  in  a  separated  mus- 
cle after  excessive  artificial  stimulation.  The 
sensation  of  fatigue  is  partly  due  to  the  effect 
on  the  nerve-centres  of  increased  quantities  of 
carbonic  acid  and  other  decomposition  prod- 
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nets  in  the  blood,  but  also  to  the  stress  of  the 
violent  activity  of  the  centres  themselves. 
Besides  fatigue,  which  may  go  on  to  exhaus- 
tion and  even  collapse,  the  principal  toxic 
effect  of  exercise  are  breathlessness  and  stiff- 
ness. Breathlessness  is  caused  by  the  reflex 
efforts  of  the  system  to  rid  itself  through 
increased  respiration  of  the  excess  of  carbonic 
acid  developed  during  exercise.  It  is  propor- 
tionate to  the  amount  of  work  done  in  a  given 
time,  and  hence  supervenes  very  quickly  in 
wrestling,  when  the  whole  body  is  violently 
engaged,  and  more  quickly  after  running  or 
climbing  than  in  arm  exercises.  Exercises  of 
skill  do  not  so  readily  produce  breathlessness, 
but  are  followed  by  a  kind  of  fatigue  resem- 
bling mental  fatigue,  since  the  principal  stress 
falls  upon  the  nerve-centres.  How  largely  the 
mental  factor  enters  into  these  phenomena  is 
illustrated  by  the  greater  breathlessness  attend- 
ing and  fatigue  following  a  duel  than  a  fencing 
bout  of  the  same  duration.  Stiffness  shows 
itself  many  hours  after  the  exercise,  and  is  due 
partly  to  traumatism  in  and  near  the  active 
muscles,  and  partly  to  the  accumulation  of  the 
decomposition  products  of  reserve,  materials 
(Lagrange).  Its  distribution  will  show  where 
the  main  brunt  of  the  exercise  fell,  or  where 
the  muscles  were  least  braced  by  training. 
Besides  these  nearer  effects,  there  are  the 
chronic  toxic  effects  of  exercise  too  intensely 
pursued,  too  frequently  repeated  without  due 
intervals  of  rest,  or  taken  improperly.  Exer- 
cise under  such  conditions  produces  atrophy 
instead  of  development,  and  breaks  down  in- 
stead of  building  up  the  system,  as  is  often 
seen  in  the  overtraining  of  athletes  and  others, 
especially  when  severe  exercise  is  associated 
with  mental  worry  and  other  unhygienic  con- 
ditions. 

It  has  recently  been  reported  that  flf  ty-seven 
cases  of  insanity,  of  which  70  per  cent,  were 
clearly  due  to  the  strain  of  overwork,  occurred 
in  six  years  among  silk-mill  employees  in  a  New 
Jersey  manufacturing  town.  This  is  but  an 
instance  of  conditions  widely  prevailing  in 
modern  industrial  communities,  and  indicates 
that  large  numbers  of  the  population  are  on 
the  edge  of  a  breakdown  from  the  excessive 
strain  of  physical  toil  and  mental  stress. 

Nothing  modifies  fatigue  more  than  the 
training  of  the  individual.  When  a  movement 
or  series  of  movements  is  often  practised,  not 
only  do  the  muscles  used  develop  in  strength, 
but  the  nervous  mechanisms,  which  bring  about 
their  co-operative  activity,  work  more  smooth- 
ly, economically,  and  promptly.  The  same 
work  is  done  with  less  waste  and  less  effort, 
because  of  a  nicer  adaptation  and  balance  in 
association.  Finally  the  action,  as  running, 
swimming,  or  playing  on  a  musical  instru- 
ment, becomes  so  well  learned  that  paths  of 
reflex  association  are  formed,  and  it  becomes 
largely  reflex  in  character,  requiring  only  the 
occasional  intervention  of  the  will  to  adapt  it 
to  the  purposes  of  the  individual. 

Training  also  prevents  or  corrects  the  over- 
stocking of  reserve  materials,  whose  decompo- 
sition during  exercise  is  said  to  be  the  main 
cause  of  stiffness.     A  trained  and  practised 


oarsman  can  row  for  hours  without  subsequent 
stiffness,  and  with  but  a  fraction  of  the  expen- 
diture of  mental  and  muscular  force  that  a 
learner  would  use,  but  if  unused  to  fencing, 
fifteen  minutes  of  this  exercise  would  be  fol- 
lowed by  stiffness  and  fatigue.  Mental  worry, 
sleeplessness,  or  anything  subjecting  the  sys- 
tem to  unusual  strain  will  powerfully  predis- 
pose to  the  toxic  effects  of  exercise.  The 
element  of  training  should  be  carefully  re- 
garded in  the  prescription  of  exercise.  One 
exercise  should  lead  up  to  and  prepare  for  the 
next  in  a  series,  and  the  normal  effect  of  an 
exercise  when  once  acquired  should  not  be 
confounded  with  the  effect  of  learning  it  with- 
out special  preparation.  Cycling,  for  example, 
at  moderate  speeds  and  on  a  good  road,  is 
light  exercise,  but  learning  to  ride  a  wheel,  as 
ordinarily  practised,  is  severe  exercise  for  a 
strong  man. 

Besides  the  exhaustion  due  to  using  up  the 
stores  of  decomposable  material,  to  the  stress 
of  violent  or  often  repeated  reactions,  and  to 
auto-intoxication,  there  is  a  kind  of  collapse 
due  to  the  imperfect  elimination  of  heat,  com- 
monly called  sunstroke.  This  occurs  only  in 
those  engaged  in  laborious  occupations  in  a 
heated  atmosphere — and  only  in  certain  cli- 
mates— whether  exposed  to  the  sun's  rays  or 
not. 

In  accordance  with  the  law  of  economy,  the 
parts  most  used  within  physiological  limits 
will  inevitably  become  larger,  firmer,  and  more 
competent  than  neglected  parts,  and  habits, 
occupations,  and  training  become  solidly  reg- 
istered in  the  structure  of  the  body.  Parts  in 
intimate  relation  with  specially  exercised  mus- 
cles share  in  the  improved  local  nutrition  and 
drainage,  and  even  the  bones  participate  to 
such  a  degree  in  the  development  of  the  mus- 
cles whose  attachments  they  bear  that  it  is  of- 
ten possible,  from  the  size  and  structure  of  the 
bones  alone,  to  form  a  fair  idea  regarding  the 
nature  of  the  muscular  life  of  their  former 
possessor.  Further,  as  the  circulation,  ventila- 
tion, and  purification  of  the  blood  are  stimu- 
lated by  vigorous,  well-distributed  exercise,  all 
the  tissues  participate  in  the  benefit  of  in- 
creased metabolism  and  improved  nutrition ; 
the  skin  becomes  clearer  and  pinker,  the  eye 
brighter,  the  carriage  more  graceful,  the  bear- 
ing more  buoyant,  the  mind  more  cheerful, 
confident,  and  active.  The  constant  repetition 
of  restricted  exercises  of  strength  and  endur- 
ance, however,  will  result  in  great  muscular 
development,  with  little  physical  or  mental 
flexibility  ;  in  other  words,  the  narrow  though 
powerful'  muscular  reactions  will  be  reflected 
in  a  clumsy  and  restricted  mentality,  as  when 
some  forms  of  athletics  and  laborious  occupa- 
tions are  too  exclusively  practised. 

Habits  of  indolence  and  a  sedentary  life  will 
as  inevitably  be  reflected  in  weak  and  flabby 
muscles,  soft  or  brittle  bones,  deficient  respira- 
tion, feeble  circulation,  eccentric  or  sluggish 
mentality,  deficient  reactive  powers,  and  lan- 
guid or  inefficient  nutritive  processes,  with  a 
meagre  or  corpulent  figure,  and  stiff  or  flabby 
and  ungraceful  carriage. 

In  default  of  considerable  habitual  muscular 
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activity,  life  progresses  on  a  distinctly  lower 
plane,  since  there  is  lacking  an  element  essen- 
tial to  the  proper  stimulation,  development,  and 
balancing  of  the  vital  activities,  and  to  the  estab- 
lishment and  maintenance  of  a  vigorous  and 
responsive  vital  tonus.  This  is  equally  true  of 
the  involuntary  muscular  system  which  is  de- 
pendent for  its  tone  and  vigour  upon  the  variety 
and  intensity  of  its  habitual,  proper  experi- 
ences, as  well  as  upon  the  habitual  movements 
of  the  skeletal  muscles.  In  the  same  way  that 
deprivation  of  movement  leads  to  degenera- 
tion of  the  voluntary  muscles,  so  the  lack  of 
the  direct  stimulation  of  changes  in  the  sur- 
rounding medium  leads  to  imperfect  adjust- 
ment and  feeble  reactions  in  the  vascular  and 
visceral  apparatus.  The  natural  desire  to  avoid 
hardship  and  to  shield  the  tender  and  delicate 
leads  to  the  debility  or  atrophy  of  the  natural 
mechanisms  best  suited  for  their  automatic 
and  sure  protection.  The  risk  of  systematic 
exposure  is  trivial  as  compared  with  the  risk 
of  overcaution.  There  is  no  adequate  protec- 
tion against  cold,  dampness,  draughts,  or  toxic 
influences  for  child  or  adult,  sick  or  well,  ex- 
cept the  protection  of  a  responsive  and  well- 
braced  vascular  and  respiratory  apparatus. 

Nearly  one  half  the  weight  of  a  well-de- 
veloped individual  is  contributed  by  the  five 
hundred  voluntary  muscles  of  the  body,  and 
the  vital  economy  is  arranged  with  reference  to 
a  large  dependence  upon  muscular  activity  for 
its  proper  functioning.  The  larger  muscles 
act  like  so  many  more  hearts,  kneading  and 
compressing  the  vessels  and  organs  in  their 
vicinity,  assisting  the  blopd  current,  their  own 
drainage,  and  that  of  neighbouring  structures. 
In  the  absence  of  considerable  vigorous  use  of 
the  larger  muscles,  one  must  be  content  to  go 
through  life  withered  in  the  essential  elements 
of  vitality  and  steeped  in  one's  own  effete  and 
poisonous  waste.  Muscular  activity  "  is  one  of 
the  chief  agents  in  promoting  wholesome 
tissue  changes  in  all  the  bodily  organs,  and  in 
determining  the  normal  growth  and  develop- 
ment of  the  organism  as  a  whole  "  (Hartwell). 

Under  existing  conditions  of  life,  our  habit- 
ual work,  occupations,  and  diversions  will  usu- 
ally exert  a  paramount  influence  in  shaping 
muscular  activity,  and  hence  in  determining 
bodily  growth  and  development,  and  it  is  there- 
fore of  the  utmost  importance  that  these  occu- 
pations should  be  chosen  and  regulated  from 
the  start  with  some  appreciation  of  their  physio- 
logical effects. 

Due  account  should  be  taken  of  the  natural 
order  of  development  of  the  different  organs 
and  systems,  and  especially  of  the  nervous  sys- 
tem. 

The  order  of  development  of  associated  pur- 
posive movements  is  such  that  the  more  funda- 
mental and  least  differentiated,  in  general 
those  nearest  the  axis  of  the  body,  develop 
first,  for  the  reason  that  the  correlated  parts 
of  the  nervous  system  are  first  perfected.  The 
intercostal  muscles,  diaphragm,  abdominal 
muscles,  and  those  of  the  pelvic  floor  with 
their  corresponding  nerve-centres,  become  func- 
tionally active  very  early.  Afterward  co-ordi- 
nated control  of  the  neck  and  trunk ;  then  of 


the  leg  and  foot,  arm  and  hand,  and  much  later 
the  finer  movements  of  the  fingers,  tongue, 
lips,  and  larynx  are  perfected.  The  slight  ele- 
vation of  the  ball  of  the  foot  to  allow  the  pas- 
sive leg  to  swing  forward  in  walking  is  the  last 
movement  of  the  lower  extremity  to  be  acquired, 
and  often  the  first  to  be  impaired  by  disease. 
Movements  of  the  hands  and  fingers  and  rota- 
tion of  the  forearm  are  the  last  movements  ac- 
quired in  the  upper  extremity.  Movements 
requiring  the  co-operation  of  the  large  muscles 
of  the  trunk  and  limbs  in  balancing,  like 
standing  and  walking,  are  acquired  later  still. 

The  question  of  the  effect  and  importance 
of  exercise  confronts  the  physician  on  the  very 
threshold  of  life,  and  it  is  certain  that  the 
failure  to  understand  the  needs  of  infants  in 
this  regard  is  productive  of  untold  mischief. 

Babies  develop  and  co-ordinate  their  powers 
most  readily  by  reacting,  unhampered,  to  the 
stimuli  which  reach  them.  They  exercise 
themselves,  unless  hindered  by  constricting 
bands,  burdensome  wrappings,  and  officious 
attentions.  It  is  well  to  keep  the  feet  bare,  to 
ventilate  the  skin,  and  allow  free  play  to  all 
the  movements,  by  frequently  removing  all 
clothing  in  a  mild  atmosjjhere. 

The  physical  peculiarities  of  the  infant  and 
child  afford  valuable  hints  in  the  management 
of  exercise.  Variety  and  rapidity  of  move- 
ment are  instinctive,  and  while  the  movements 
of  a  healthy  child  would,  if  closely  imitated, 
tire  out  an  athlete  in  a  few  hours,  no  one 
thing  is  long  pursued.  The  child's  mind  and 
body  are  ill  adapted  to  concentration  and  per- 
sistence, and  exercises  of  strength  and  endur- 
ance are  badly  borne ;  a  child  that  will  run 
about  and  play  actively  all  day  will  be  ex- 
hausted by  a  walk  of  moderate  length.  The 
child  is  practising  the  scales  of  muscular  ex- 
perience, in  order  later  to  select  the  chords 
and  arrange  the  harmony.  It  is  noticeable 
that  this  wealth  of  neuromuscular  experience 
not  only  gives  the  child  physical  grace  and 
vigour,  but,  in  proportion  as  it  has  been  varied 
and  natural,  the  mind  will  be  clear,  poised,  and 
well  balanced.  The  life  of  young  children 
should  be  largely  interspersed  with  such  open- 
air  plays  and  sports  as  attract  them  and  in- 
volve the  healthy  and  harmonious  action  and 
reaction  of  the  more  fundamental  muscular 
groups,  by  rapid  changes  of  movement  and 
balancing  exercises.  Effort,  concentration, 
routine,  and  stiff  or  fixed  attitudes  should  be 
avoided.  It  is  said  that  a  certain  highway 
leading  out  of  London  was  noted  for  its  pre- 
eminence in  breaking  down  draught  horses.  It 
was  found  on  investigation  that  it  was  the 
most  level  of  all ;  as  the  same  muscles  were 
used  in  the  same  manner  until  worn  out,  the 
work  was  physiologically  more  severe  than 
that  on  the  more  uneven  roads,  which  gave  a 
greater  variety  of  muscular  action,  though 
they  may  have  called  for  the  expenditure  of 
more  force.  Childhood  abhors  system  and 
concentration,  and  these  necessary  ingredients 
will  be  better  acquired  later,  when  physical 
and  psychical  development  afford  a  rational 
basis.  Children  as  well  as  adults  suffer  from 
the  confined,  formal,  limited  and  strenuous 
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oonditioBS  of  city  life,  and  especially  from  the 
meagreness  of  muscular  experience  and  vas- 
cular and  visceral  reactions  ordinarily  evoked. 
The  hard  and  mostly  level  surfaces  afford  lit- 
tle diversity  of  muscular  action,  and  the  whole- 
some exercise  of  climbing,  owing  to  the 
levelling  of  roads  and  the  introduction  of  ele- 
vators, seems  in  danger  of  becoming  a  lost  art. 
The  child  of  the  well-to-do,  when  not  confined 
to  a  few  rooms,  rides  out  with  an  attendant  or 
walks  in  a  procession.  The  poor  child  is  shut 
in  the  house  or  plays  about  the  sidewalk.  It 
is  stated  that  there  is  but  a  single  open-air 
playground  in  New  York  city  in  connection 
with  a  public  school.  Schools  and  houses  are 
overheated  and  badly  ventilated,  and  this,  with 
the  undue  anxiety  of  parents  to  prevent  expo- 
sure or  chilling,  results  in  debility  of  the  ad- 
justive  powers  of  the  involuntary  muscles  and 
their  centres,  which  must  become  vigorous 
through  varied  use  if  at  all.  While  we  are  en- 
deavouring to  develop  the  mental  powers 
through  formal  training  of  the  eye,  ear,  and 
memory,  we  are  surely  raising  barriers  to  men- 
tal growth  by  neglecting  the  neuromuscular 
system.  "  The  defective  exercise  of  any  group 
of  muscles  during  the  growth  period  of  any 
particular  centre  .  .  .  will  result  in  the  dwarf- 
ing of  that  centre,  and  a  corresponding  hiatus 
or  mental  weakness  must  exist  in  the  whole 
mental  fabric  "  (Hartwell). 

Exercise  must  be  taken  under  proper  condi- 
tions and  in  proper  amounts,  however,  in  order 
to  produce  good  results.  Children  of  the  arti- 
san class  get  more  muscular  exercise  than  those 
of  the  so-called  favoured  classes,  but  English 
statistics  of  nearly  eight  thousand  youths  of 
each  class  between  the  ages  of  ten  and  thirty 
show  three  inches  less  mean  height  for  the  arti- 
san class.  This  is  partly  due,  no  doubt,  to  de- 
ficient nourishment  and  faulty  hygiene,  but 
probably  also  to  toil  or  excess  of  exercise. 

It  is  a  distinct  disadvantage  for  a  girl  to 
grow  up  without  the  discipline  and  muscular 
training  of  housework,  and  it  is  to  be  regretted 
that  the  value  of  this  home  gymnasium  is  not 
better  appreciated.  This  should  be  supple- 
mented by  a  large  variety  of  out-of-door  sports 
and  pastimes.  Walking,  cycling,  climbing, 
gardening,  swimming,  tennis,  riding,  and  row- 
ing— vigorous  exercises  involving  mainly  the 
fundamental  movements,  and  largely  stimu- 
lating respiration,  circulation,  and  nutrition — 
should  be  enjoyed  as  a  part  of  daily  life,  not 
exceptionally  practised.  Dancing  is  both 
pleasant  and  beneficial  if  practised  under  hy- 
gienic conditions,  but,  like  other  exercises,  may 
be  distinctly  detrimental  under  unhygienic 
conditions.  Seclusion,  intense  emotionalism, 
and  frivolity  are  in  the  long  run  drags  on 
symmetrical  development,  and  there  are  other 
unfavourable  tendencies  in  modern  girl  life. 
Piano  practice  illustrates  some  of  them,  and 
its  unfortunate  effects  are  so  common  as  to 
call  for  special  mention.  Piano  training  cer- 
tainly has  its  value,  but  as  usually  practised  is 
useless  and  even  harmful  as  exei'cise.  The 
movements  are  of  the  accessory  kind,  which  are 
valueless  for  the  general  effects  of  exercise,  but 
count  for  much  in  local  and  general  strain  and 


fatigue  on  account  of  their  monotony,  the  fixed 
attitude  of  the  body  and  mind,  and  the  strain 
on  the  eyes  and  attention.  It  is,  moreover,  of- 
ten added  to  overstudy  at  school  at  the  period 
of  development  which  makes  special  and  ur- 
gent demands  of  its  own  upon  the  strength. 
What  wonder  that  backache,  headache,  lassi- 
tude, and  faulty  attitudes  often  result,  and 
that  lateral  curvature  of  the  spine  so  frequent- 
ly occurs  in  those  who  are  obliged  to  practise 
the  piano  in  hours  that  should  be  devoted  to 
rest  and  recreation  ?  If  the  patient  is  a  school- 
girl there  is  no  need  to  ask  the  question.  Does 
she  practise  the  piano,  but  only  How  much  ? 
The  suggestion  is  offered  that  if  one  quarter 
the  time  that  is  unintelligently  devoted  to  ac- 
quiring a  smattering  of  piano  technique  were 
devoted  to  rational  voice  culture,  there  would 
be  no  loss  to  aesthetics,  and  the  gain  to  maiden 
physique  would  be  inestimable. 

Lateral  curvatui-e  is  only  one  of  the  many  ex- 
pressions of  physical  degeneracy  consequent 
upon  the  strains  to  which  an  overworked  or- 
ganism is  subjected  at  the  suggestion  or  with 
the  connivance  of  unwise  parents  ;  others  are 
flat  feet,  weak  ankles,  flat  and  narrow  chest 
and  round  shoulders,  slovenly,  because  tired, 
postures,  poor  circulation  and  nutrition,  dys- 
pepsia, later  menstrual  disorders,  relative  or 
absolute  sterility,  chronic  backache,  headache, 
neuralgias,  nervousness,  and  in  eases  not  a  few 
a  profound  and  permanent  invalidism  or  in- 
adequacy to  the  ordinary  demands  of  life. 
The  strenuous  and  short-sighted  ambitions  of 
modern  life  press  with  peculiar  severity  on 
women,  and  through  them,  yet  not  alone 
through  them,  is  affecting  the  vitality  and 
symmetry  of  coming  generations. 

Habituation  to  considerable  diversified  exer- 
cise from  early  years  can  not  fail  to  invigorate 
all  the  functions,  and  lo  better  equip  woman 
for  the  serious  demands  laid  upon  her.  A 
striking  example  of  the  effect  of  continuous 
muscular  training  upon  pregnancy  was  given 
some  years  ago  by  Dr.  Sarah  B.  Post,  who  pub- 
lished the  experiences  of  several  female  circus 
riders  and  trapeze  performers  who  had  been 
rigidly  trained  from  childhood.  The  riders 
were  not  only  able  to  perform  their  feats,  in- 
volving running,  jumping,  vaulting,  and  other 
severe  exercises,  through  the  menstrual  period, 
though  the  flow  was  sometimes  checked  dur- 
ing the  performance,  but  in  several  instances 
the  regular  work  was  continued  up  to  the 
eighth  month  of  pregnancy  without  apparent 
evil  result  to  mother  or  child,  labour  coming  on 
naturally  at  the  usual  time.  These  observa- 
tions agree  with  similar  facts  observed  in  the 
life  of  savages.  While  women  who  are  not 
used  to  exercise  often  miscarry  on  slight  over- 
exertion, if  these  same  women  were  habituated 
even  to  housework  and  walking  this  danger 
would  be  immensely  diminished.  Binding  and 
constricting  clothing,  and  even  its  weight 
alone,  which  is  sometimes  prodigious,  often 
offers  a  serious  impediment  to  exercise,  and  not 
seldom  entirely  neutralizes  any  beneficial  ef- 
fect. Even  the  small  but  important  matter  of 
too  high  heels  may  disturb  the  delicate  equi- 
librium of  opposing  muscles  at  the  knee,  hip, 
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and  back,  and  render  proper  exercise  impossi- 
ble ;  or  a  shoe  too  short  or  too  narrow  may 
operate  as  a  continued  check  on  harmonious 
action.  When  women  understand  that  exer- 
cise regularly  taken,  under  hygienic  conditions, 
heightens  the  colour,  brightens  the  eye,  devel- 
ops in  due  proportion  the  curves  of  the  bust 
and  waist,  and  gives  grace,  animation,  and 
charm,  they  will  not  neglect  so  potent  a  beau- 
tifler. 

Men  are  less  hampered  by  dress,  custom,  op- 
portunity, and  inclination  in  the  exercise  of  the 
body,  but  even  with  them  exercise  is  too  often 
neglected  or  misapplied.  For  millions  exer- 
cise comes  mainly  as  an  accompaniment  of 
formal  pursuits,  and  is  so  limited  in  range  or 
so  excessive  in  amount  as  often  to  be  harmful. 
The  younger  boys  find  a  wholesome  diversity 
of  action  in  doing  chores,  in  sports  and  pas- 
times, and  in  the  use  of  gardeners'  and  carpen- 
ters' tools.  Competitive  athletics,  too,  has 
done  much  to  cultivate  a  wholesome  respect 
for  the  bodily  powers,  though  often  carried  to 
harmful  excess  in  individual  cases.  Habitua- 
tion and  training  play  an  exceedingly  impor- 
tant role.  The  city-bred  youth  with  small 
opportunities  for  exercise  and  debilitated  by 
his  unhygienic  and  limited  mode  of  life,  and 
perhaps  by  inheritance,  is  not  only  weak  in  his 
neuromuscular  apparatus,  but  his  vascular 
system  and  bony  and  connective-tissue  frame- 
work share  in  the  general  debility.  Now,  when 
such  a  lad,  with  small  previous  training,  goes 
into  a  foot  race  or  boat  race  or  attempts  un- 
accustomed feats  on  the  field  or  in  the  gym- 
nasium, his  tissues  are  often  inadequate  to  the 
sudden  demand ;  he  sprains  an  ankle,  ruptures 
a  muscle,  or  breaks  a  bone ;  or  if  the  test  be 
one  of  endurance,  he  faints,  and  perhaps  per- 
manently cripples  his  heart.  Dr.  Seaver,  of 
Yale,  recently  related  two  cases  where  the 
heart  was  permanently  disabled  from  the  game 
of  "  hare  and  hounds,"  usually  esteemed  inno- 
cent, and  therefore  indulged  in  by  the  un- 
trained. Dr.  Le  Gardre  has  seen  two  cases  of 
acute  dilatation  of  the  right  heart  after  sprint- 
ing and  football,  and  remarks  that  the  thorax 
is  less  developed  than  the  heart  between  the 
ages  of  fourteen  and  sixteen,  and  therefore  re- 
stricts heart  action  unduly.  The  case  of  a 
Norwegian  physician  is  reported  who  dropped 
dead  on  returning  from  a  aki  race.  Twenty- 
seven  deaths  from  football  were  reported  in 
England  in  1893  and  eight  in  the  United  States. 
Eut,  in  spite  of  some  serious  dangers  and  innu- 
merable minor  accidents,  the  present  interest  in 
open-air  athletics  is  a  strong  influence  for  good. 
They  make  recreative  exercise  interesting  for 
the  masses  ;  they  tend  to  develop  courage,  en- 
durance, and  temperance.  While  individuals 
may  and  do  break  down  under  the  strain  of 
athletics  pursued  not  wisely  but  too  well, 
much  of  the  enthusiasm  is  distributed  among 
the  spectators,  and  even  among  those  who  hear 
or  read  of  the  contest,  and  awakens  dormant 
energy  and  a  desire  to  feel  the  glow  of  mus- 
cles energetically  used.  It  is  not  improbable 
that  the  spectators  of  an  athletic  contest  re- 
ceive considerable  benefit  of  a  kind  similar  to 
that  produced  by  actual  exercise  merely  from 


being  stirred  by  the  sights  and  sounds  of  the 
competition,  and  a  feeling  of  invigoration  is 
often  carried  away. 

Whatever  good  may  be  accomplished  by  for- 
mal methods,  it  seems  probable  that  much  more 
fundamental  effects  for  good  or  evil  are  ordi- 
narily produced  by  the  exercise  involved  in 
every-day  life,  and  in  the  activities  of  voluntary 
pursuits  and  recreations.  Exercise,  to  produce 
its  best  and  most  radical  effects,  must  be  made 
interesting,  and  must  be  pursued  in  the  open 
air.  More  will  ordinarily  be  accomplished  for 
general  invigoration  by  telling  a  man  how  to 
spend  his  spare  hours  and  holidays  pleasantly 
than  by  telling  him  which  set  of  muscles  or 
organs  are  weakened  and  most  need  cultiva- 
tion. The  hygienic  value,  as  well  as  diversion, 
of  gardening,  rambles  in  the  country  or  in  the 
woods  with  fishing  rod,  gun,  or  camera,  have 
not  been  sufficiently  appreciated  in  this  coun- 
try. Walking  over  an  uneven  country  and 
climbing  are  among  the  best  all-round  exer- 
cises known,  and  if  any  athlete  will  try  them 
he  will  discover  the  next  day  groups  of  muscles 
whose  existence  he  had  not  previously  sus- 
pected. We  lack  as  a  nation  military  drill,  which 
is  a  potent  though  imperfect  muscular  training 
for  large  bodies  of  men  in  Europe,  and  with 
reference  to  which  gymnastics  has  been  largely 
moulded,  and  if  we  would  supplement  our 
routine  activities,  which  are  usually  as  narrow 
as  they  are  intense,  by  the  persistent  exploita- 
tion of  what  near-by  Nature  has  to  offer,  we 
could  well  afford  to  dispense  with  it.  In  order 
to  be  made  attractive,  exercise  must  usually 
be  the  incidental  accompaniment  of  the  pur- 
suit of  some  fancy  or  the  indulgence  of  some 
taste,  rather  than  dully  hammered  out  from  a 
sense  of  duty.  Gardening,  hunting,  fishing, 
climbing,  rambling  for  some  useful,  artistic,  or 
scientific  purpose,  fulfil  this  requirement,  are 
diversified,  develop  mainly  the  more  funda- 
mental movements  of  the  body  and  operations 
of  the  mind,  which  is  occupied  just  enough  to 
hold  the  attention  in  new  channels.  For  city 
men  it  breaks  up  the  shuttlecock  vibration  be- 
tween a  den  for  sleep  and  a  den  for  work,  and 
opens  up  new  vistas,  with  ruddier  blood  and 
stouter  fibre.  The  gymnasium  offers  nothing 
so  good  as  rambling,  running,  jumping,  climb- 
ing, swimming,  tennis,  cycling,  riding,  or 
rowing  in  the  open  air,  which  are  within  the 
reach  of  thousands  who  never  saw  and  never 
will  see  a  gymnasium. 

For  old  people  exercise  should  be  moderate, 
regular,  and  not  too  prolonged.  Neither 
speed,  skill,  nor  endurance  should  be  greatly 
taxed. 

Walking,  driving,  gardening,  climbing  mod- 
erate slopes,  are  suitable  ;  and  cold  bathing  to 
keep  the  vascular  system  vigorous  should  not 
be  neglected.  Old  people,  especially  if  not  ha- 
bituated to  exercise,  and  convalescents,  should 
proceed  with  caution  in  exercises  which  make 
considerable  demands  upon  the  heart.  Two 
deaths  from  heart  failure  due  to  bicycle  riding 
have  recently  been  reported  by  a  French  physi- 
cian. The  first  was  in  an  apparently  healthy 
man  of  sixty  :  the  other  in  a  young  man  con- 
valescent from  typhoid  fever. 
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Therapeutics. — Exercise  is  not  a  remedy 
■which  in  some  mysterious  way  may  prove 
beneficial  in  disordered  conditions  of  the  sys- 
tem, still  less  a  specific  in  any  given  disease, 
but  it  may  be  made  the  means  of  producing 
gentle  or  powerful  effects  of  a  definite  kind, 
which  vary  with  its  form,  intensity,  duration, 
time  of  application,  method  of  administration, 
and  the  condition  of  the  patient.  The  prob- 
lem presented  to  the  physician  in  a  given  case 
is  not  merely  the  prescription  of  exercise,  but 
rather  such  proportioning  and  contrasting  of 
the  muscular  activity  to  periods  of  rest  that 
.  the  total  result  shall  be  beneficial ;  here,  as 
always,  the  patient  is  to  bo  treated  rather  than 
the  disease.  Exercise  employed  systematically 
and  with  discrimination  is  of  the  highest  value 
in  the  prevention  of  debility  and  disease,  and 
also  in  the  treatment  of  certain  chronic  affec- 
tions. In  many  acute  and  some  chronic  diseases 
exercise  is  positively  and  actively  injurious,  and 
it  is  always  liable  to  prove  so  when  employed 
without  due  regard  to  its  physiological  effects. 
Though  most  of  the  useful  effects  of  exercise 
can  be  obtained  under  skilled  supervision  with 
little  or  no  apparatus,  its  practical  importance 
is  ignored  in  hospitals,  but  little  recognised  in 
asylums,  and  imperfectly  appreciated  in  private 
practice.  The  neglect  of  exercise  as  a  thera- 
peutic resource  is  traceable  to  failure  to 
appreciate  the  indications  for  its  employment, 
and  perhaps  still  more  to  lack  of  precision  in 
its  application.  While  its  proper  prescription 
is  undoubtedly  more  diflBcult  than  that  of 
dnigs,  no  drug  is  capable  of  producing  effects 
at  all  comparable,  and  the  care  and  attention 
devoted  to  its  intelligent  application  by 
physician  and  patient  is  well  repaid.  It  is  a 
practical  point  of  the  first  importance  that 
individuals  differ  enormously — according  to 
constitution,  temperament,  training,  and  pre- 
vious habits — as  to  the  amount  of  exercise  that 
will  be  required  to  produce  a  given  result. 
While  those  who  have  been  trained  may  require 
severe  or  laborious  exercise  to  produce  physi- 
ological effects,  the  writer  has  met  with  indi- 
viduals free  from  disease  in  whom  the  gentlest 
passive  movements,  lasting  the  fraction  of  a 
minute,  would  produce  decided  subsequent 
stiffness  and  constitutional  disturbance.  As  it 
is  just  these  sensitive  and  undisciplined  people 
who  may  be  most  benefited  by  properly  adapted 
exercise,  it  is  evident  that  the  kind  and  amount 
required  must  not  be  gauged  by  any  absolute 
standard,  but  by  the  reactive  powers  of  the 
individual.  Like  some  drugs,  exercise  may 
produce  different  and  even  opposite  effects, 
according  to  the  dosage  and  consequent  in- 
tensity of  action.  Slow  rhythmical  passive 
movements  are  decidedly  calming,  while  mod- 
erately active  movements  are  stimulating  to 
mental  action.  A  careful  distinction  should 
be  made  between  primary  and  remote  effects. 
Exercise  has  also  its  synergists,  anta|;onists, 
and  incompatibles,  its  acute  and  chrome  toxic 
effects,  and  their  antidotes.  The  synergists  of 
exercise  are  fresh  air,  a  nourishing  diet,  suffi- 
cient rest,  an  unstrained  and  cheerful  mind, 
and  temperate  and  regular  habits ;  moderate 
cold  and  possibly  certain  tonic  drugs  are  a 


help  to  exercise.  Exercise  is  antagonized  by 
the  opposites  of  the  above-mentioned,  and  by 
toxic  substances  in  the  blood.  Some  interest- 
ing facts  have  recently  been  observed  as  to  the 
effect  of  the  use  of  tobacco  in  checking  growth 
and  the  developing  effect  of  exercise.  Prom 
measurements  of  the  187  men  of  the  class  of 
1891,  Yale,  Dr.  J.  W.  Seaver  found  that  the  non- 
users  of  tobacco  gained  in  weight  during  the 
college  course  104  per  cent,  more  than  the 
regular  users,  and  6'6  per  cent,  more  than  the 
occasional  users  of  tobacco.  In  height  the 
non-users  increased  24  per  cent,  more  than  the 
regular  users  and  12  per  cent,  more  than  the 
occasional  users.  In  increase  of  chest  girth 
the  non-users  had  an  advantage  of  26'7  per 
cent,  and  22  per  cent.,  and  in  increase  of  lung 
capacity  of  77'5  per  cent,  and  49  per  cent, 
respectively.  These  facts  in  regard  to  the 
dwarfing  effects  of  tobacco  are  corroborated  by 
observations  on  the  class  of  1891,  Amherst, 
made  by  Dr.  Edward  Hitchcock.  He  found 
that  in  weight  the  non-smokers  increased  dur- 
ing their  course  24  per  cent,  more  than,  the 
smokers  ;  in  increase  in  height  they  surpassed 
them  37  per  cent. ;  in  gain  of  chest  girth,  42 
per  cent. ;  and  in  gain  of  lung  capacity,  75  per 
cent.  It  is  probable  that  alcohol  and  other 
poisons  have  similar  effects. 

Exercise  of  the  skeletal  muscles  is  contra- 
indicated  in  haemorrhage,  fever,  inflammation, 
certain  toxaemias,  and  serious  injuries.  Pain 
is  an  uncertain  indication ;  if  it  result  from 
inflammation  or  local  injury,  exercise  is  contra- 
indicated,  otherwise  not  necessarily.  In  acute 
local  inflammations  exercise  is  very  injurious, 
since  it  increases  the  local  congestion.  Severe 
or  sudden  exertion  should  not  be  permitted  in 
cases  of  aneurysm,  atheromatous  arteries,  car- 
diac vegetations,  or  extreme  cardiac  weakness, 
but  systematic  training  may  be  beneficial  in 
the  latter  condition.  Severe  exertion  should 
also  be  avoided  soon  after  eating  and  in  states 
of  great  physical  and  mental  fatigue.  Nothing 
will  break  down  the  system  more  quickly  than 
the  combination  of  mental  worry  or  strain 
with  physical  prostration,  though  gentle  exer- 
cises are  often  of  value  in  resting  the  brain  by 
bringing  new  centres  into  play,  and  thus  ef- 
fecting a  better  distribution  of  cerebral  activity. 
It  is  futile  to  add  to  the  burden  of  individuals 
already  overworked,  and  the  proper  remedy  in 
such  cases  is  the  reduction  or  proper  propor- 
tioning of  their  total  work,  better  hygiene, 
and  provision  for  adequate  periods  of  rest, 
repose,  and  recreation,  which  are  the  efficient 
antidotes  for  the  toxic  effects  of  excessive 
exercise.  Well-chosen  exercise  may  often  be 
made  to  minister  to  mental  poise,  and  thus  to 
restful  effects.  It  has  been  pointed  out  that 
the  individual  patient  usually  needs  not  exer- 
cise or  rest  exclusively,  but  exercise  and  rest  in 
the  proper  proportions  and  in  the  proper  order. 
The  beneficial  effects  of  treatment  may  often 
be  enhanced  by  placing  the  two  in  sharp  con- 
trast. Exercise  produces  a  better  impression 
on  a  background  of  rest,  and  rest  on  a  back- 
ground of  exercise ;  and  particular  attention 
should  be  paid  to  securing  variety  of  action  by 
contrasting  one  set  of  exercises  with  others 
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involving  different  groups  of  muscles,  or  the 
same  groups  in  a  different  manner.  The  level 
road  may  be  the  harder  to  travel  in  the  long 
run.  Neither  its  specific  effect  in  any  named 
disease,  still  less  the  piling  up  of  enormous 
masses  of  muscle,  is  the  therapeutic  object  of 
exercise,  but  the  production  of  definite  local 
or  general  physiological  effects.  Increased 
muscular  power  is  usually  an  incidental  result, 
but  marked  remedial  effects  are  often  produced 
with  very  moderate  muscular  development. 
The  too  dominant  idea  of  "  gymnastics  "  should 
not  make  us  lose  sight  of  the  vast  therapeutic 
importance  of  the  nervous  reactions  associated 
with  muscular  movements,  and  of  the  sys- 
tematic culture  and  training  of  the  involuntary 
neuromuscular  apparatus,  which  certainly  de- 
pends in  large  degree  on  the  activity  of  the 
skeletal  muscles,  but  is  often  best  elicited  by 
massage,  passive  movements,  hydrotherapy, 
and  hygiene ;  all  these  involve  exercise  in  a 
fundamental  sense,  and  are  of  great  thera- 
peutic utility,  even  in  febrile  states,  where 
exercise  of  the  skeletal  muscles  is  absolutely 
contra-indicated. 

The  professional  and  domestic  occupations, 
recreations,  and  sports  have  been  noticed  in 
their  relation  to  the  hygiene  of  exercise,  and  it 
is  desirable  that  these  means,  which  are  within 
the  reach  of  such  large  numbers  of  people, 
should  be  more  often  utilized  therapeutically. 
For  this  purpose  it  should  be  remembered  that 
many  exercises  have  a  preponderating  efieot 
on  certain  organs. 

"  Rowing  tells  on  the  breathing  organs  ;  the 
work  of .  dumb-bells,  and  of  other  exercises 
where  muscles  are  moved  without  progression 
of  the  body,  tells  most  on  the  muscles  them- 
selves ;  and  long  pedestrian  feats,  with  climb- 
ing, tell  on  the  nervous  system.  In  cycling, 
as  in  running,  it  is  the  heart  and  circulation 
that  first  give  demonstrative  evidence  of  im- 
portant change  of  action  "  (Richardson). 

Housework,  chores,  gardening,  walking,  climb- 
ing, cycling,  running,  swimming,  and  many 
other  sports  give  jast  the  kind  of  exercise  that 
is  indicated  in  certain  conditions,  due  regard 
being  had  to  the  physiological  effects  of  vary- 
ing dosage.  Oertel  has  shown  how  the  simple 
exercise  of  walking  may  be  adapted  to  suffer- 
ers from  cardiac  debility  by  prescribing  the 
distance  and  speed,  and  the  number  and  length 
of  the  rests,  on  definite  paths  graduated  ac- 
cording to  their  slope.  His  interesting  and 
original  work  has  not  only  given  a  new  direc- 
tion to  the  treatment  of  certain  cardiac  affec- 
tions, but  is  destined  to  have  an  important 
influence  in  establishing  accuracy  in  the  pre- 
scription of  exercise.  Whoever  has  studied 
the  map  of  the  environs  of  Reichenhall,  Ba- 
varia, prepared  by  Oertel  for  the  application 
of  his  method,  will  acquire  a  vivid  idea  of 
what  precision  of  dosing  in  exercise  means.  In 
this  map  the  different  paths  suitable  for  the 
work  are  marked  in  four  different  colours,  to 
indicate  those  that  are  nearly  level,  those 
slightly  sloping,  moderately  sloping,  and  steep, 
and  figures  are  placed  along  each  route  to 
show  the  space  that  should  be  traversed  in 
each  quarter  hour.    The  locality  itself  is  pre- 


pared for  its  remedial  use  by  placing  benches 
for  resting  at  suitable  distances,  and  by  mark- 
ing on  certain  trees  near  the  path  circles,  col- 
oured to  correspond  with  the  map,  to  indicate 
the  difliculty  of  that  particular  section.  Bj 
systematic  practice  on  the  easier  paths  the 
heart  and  system  are  progressively  trained  and 
strengthened.  Intelligent  analysis  may  do  the 
same  work  for  cycling,  horseback  riding,  and 
many  other  familiar  exercises.  In  this  way 
the  dosage  is  practically  reduced  to  a  definite 
number  of  kilogrammetres  in  a  given  time,  and 
a  step  has  been  taken  in  placing  the  prescrip- 
tion of  exercise  upon  a  scientific  basis. 

Recreations  and  sports  have  the  inestimable 
advantages  of  being  taken  in  the  open  air  and 
being  interesting  to  those  who  take  them — two 
factors  whose  absence  in  any  form  of  thera- 
peutic exercise  is  with  difficulty  atoned  for. 
Athletics,  though  sharing  in  these  advantages, 
are  not  well  adapted  to  most  therapeutic  pur- 
poses, on  account  of  their  excesses,  indefinite 
dosage,  and  lack  of  variety,  each  contestant 
being  a  specialist  in  one  or  a  few  forms  of  ex- 
ercise. There  remain  for  consideration  the 
formal  exercises  of  drill  of  various  kinds, 
gymnastics,  Swedish  exercises,  including  pas- 
sive and  mechanical  movements,  and  massage, 
which  is  elsewhere  treated  of  in  this  work. 

As  the  primary  purpose  of  military,  fire,  and 
other  drills  is  not  therapeutic,  they  are  not 
well  suited  to  the  treatment  of  disease,  though 
they  share  in  the  beneficial  effects  of  systematic 
exercise.  The  manual  of  arms  is  not  adapted 
to  young  children,  being  too  formal  and  too 
strenuous ;  the  writer  has  seen  cases  of  lateral 
curvature,  knock-knees,  nervousness,  and  de- 
bility in  young  boys  which  had  apparently 
been  aggravated  if  not  produced  by  military 
drill. 

Modern  gymnastics  has  been  largely  shaped 
with  reference  to  military  purposes,  and,  while 
gymnastic  exercises,  if  well  selected  and  pro- 
portioned, do  promote  muscular  development 
and  physical  grace  and  vigour,  they  are  easily 
carried  to  an  extreme,  and  instances  are  not 
rare  where  they  have  broken  down  the  consti- 
tution, instead  of  building  it  up.  Feats  of  skill 
train  the  nerve-centres  more  than  the  muscles, 
and  once  the  trick  is  acquired,  their  value  as 
exercise  is  slight.  Feats  of  strength  often  put 
an  injurious  strain  upon  the  organism,  with  no 
corresponding  benefit.  The  arm  appears  to  be 
the  object  of  all  the  exercises  of  modern  gym- 
nastics (Legrange) :  breasting  and  other  move- 
ments which  throw  the  suspension  or  support 
of  the  body  upon  the  arms  and  shoulders  give 
them  unsuitable  work,  and  result  in  dispro- 
portionate development  of  the  muscles  of  the 
shoulder  girdle,  often  associated  with  a  rounded 
back,  and  little  or  no  increased  power  of  ven- 
tilation, since  all  such  feats  are  performed 
with  a  chest  fixed  and  constricted  by  muscular 
effort.  The  gymnastics  of  the  modern  gymna- 
sium are  in  marked  contrast  wjth  the  athletic 
exercises  of  the  Greeks,  with  whom  the  striv- 
ing for  physical  perfection  amounted  to  a  pas-: 
sion.  Their  exercises  were  running,  wrestling, 
boxing,  fencing,  and  throwing  the  discus, 
taken  in  the  open  air,  without  apparatus,  and 
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exercising  the  body  throughout,  and  especially 
in  the  fundamental  associated  movements  of 
the  trunk  and  limbs.  The  defects  of  ordinary 
gymnastics  have  been  felt  by  those  interested 
in  physical  culture,  and  have  been  partly  ob- 
viated by  the  introduction  of  free  movements, 
like  running,  jumping,  and  wrestling,  and 
partly  by  the  use  of  resistance  machines, 
usually  constructions  of  levers,  pulleys,  and 
weights,  designed  to  exercise  special  groups  of 
muscles,  as  in  the  Sargent  system  of  apparatus. 
These  reward  effort,  however,  with  depressing 
monotony,  are  devoid  of  most  of  the  beneficial 
general  effects  of  exercise,  and  appear  to  the 
writer  to  lack  the  elements  of  a  coherent  sys- 
tem. 

The  old  gymnastic  idea,  in  the  endeavour  to 
accomplish  certain  feats  and  to  pile  up  large 
masses  of  muscle,  ignored  the  intimate  co- 
operation between  muscle  and  nerve,  and  the 
delicate  balance  between  co-operating  and 
modifying  muscular  groups  necessary  to  build 
up  a  clear-sighted,  well-balanced  mind,  in  per- 
fect and  harmonious  but  largely  unconscious 
mastery  of  the  bodily  movements.  The  wise 
teacher  and  physician  have  small  interest  in 
gymnastic  feats,  but  direct  muscular  activity 
into  those  channels  best  suited  to  promote  har- 
monious mental  and  bodily  development  and 
adjustment. 

With  the  Swedish  system  of  exercises,  de- 
vised by  Ling  and  elaborated  by  his  pupils, 
totally  different  ground  is  reached.  Peter 
Henrik  Ling  was  a  fencing  master,  who  became 
interested  in  exercise  as  a  stimulus  to  develop- 
ment and  as  a  remedy  from  observing  its 
beneficial  effects  on  his  own  health.  He  never 
took  a  medical  degree,  but  developed  remedial 
exercises  into  a  system,  which  remains  to-day 
as  the  basis  of  the  most  valuable  procedures  in 
therapeutic  kinesiology.  He  also  devised  sys- 
tems of  educational,  military,  and  Eesthetic 
exercises.  These  exercises  are  based  on  the 
physiological  actions  of  the  different  muscle 
groups  and  their  relations  to  each  other,  and 
consist  in  free  voluntary  movements  executed 
by  the  patient  in  different  positions  and  in  a 
determined  order.  The  remedial  movements 
include,  in  addition,  passive  movements  ex- 
ecuted by  a  manipulator,  and  assistive  and 
resistive  movements,  in  which  the  operator 
opposes  resistance  to  the  movements  of  the 
patient,  or  vice  versa.  To  these  are  added  the 
various  manipulations  of  massage. 

The  Swedisn  therapeutic  exercises  emphasize 
strongly  the  local  effect  of  movements,  and 
hence  have  been  called  localized  movements, 
and  are  largely  used  for  specific  local  purposes. 
They  proceed  from  the  simple  to  the  complex, 
aiming  to  establish  correct  fundamental  atti- 
tudes and  relations,  and  to  invigorate  and  de- 
velop deficient  parts  through  exercises  adapted 
to  the  particular  condition  and  situation.  The 
value  of  gentle  and  passive  exercise  in  condi- 
tions of  debility,  and  of  the  systematic  pro- 
gressive adaptation  of  the  exercise  to  the 
strength  of  the  patient,  is  recognised  and  prac- 
tised. 

The  Swedish  system  avoids  the  abnormal  de- 
velopment of  special  parts  and  the  gratuitous 


feats  of  ordinary  gymnastics,  and  produces 
normally  acting  viscera,  a  graceful  carriage, 
and  good  muscular  and  mental  control.  One 
school  of  the  Swedes,  led  by  Zander,  has  in 
the  last  thirty  years  developed  a  system  of  me- 
chanical movements,  both  active  and  passive, 
given  by  means  of  apparatus.  In  these  the  re- 
sistance and  amount  of  motion  can  be  gradu- 
ated to  the  iDatient's  needs,  and  the  personal 
element  of  the  operator  is  eliminated.  Each 
system  fulfils  certain  indications,  and  neither 
can  wholly  supplant  the  other.  If  the  Swedish 
school  had  given  us  nothing  more  than  passive 
movements  in  therapeutics,  our  debt  would 
have  been  great.  The  extraordinary  promi- 
nence in  recent  years  of  massage  as  a  remedial 
agent,  in  so  far  as  it  is  justified  by  results,  rests 
largely  on  the  employment  with  it  of  passive 
movements.  These  enable  the  patient  to  ob- 
tain many  of  the  benefits  of  exercise  without 
effort  and  without  undue  fatigue,  and  can  be 
employed  in  thousands  of  cases  when  active 
exercises  are  contra-indicated  or  impracticable. 
Through  passive  exercises  may  be  obtained 
the  local  effects  of  exercise  on  the  circulation, 
easing  of  cardiac  action  or  its  gentle  stimula- 
tion, mental  discipline,  or  mental  sedation,  as 
in  the  soothing  effects  of  rocking  or  swaying 
movements  on  infants;  in  a  word,  the  more 
hai-monious  distribution  of  nervous  and  vas- 
cular activity. 

It  is  well  to  remember  Ling's  adage  that 
every  movement  properly  performed  is  a  re- 
spiratory exercise,  and  it  is  probable  that  re- 
spiratory development  may  be  best  attained 
through  climbing,  running,  and  similar  exer- 
cises by  those  who  are  strong  enough  and 
energetic  enough  to  take  them.  Those  who 
most  need  them,  however,  are  neither  strong 
nor  energetic,  and  it  is  often  impossible  to  get 
patients  to  practise  the  purely  respiratory 
exercises  with  suflBcient  care  and  persistence. 
In  such  cases,  where  more  thorough  pulmonary 
ventilation  and  respiratory  power  are  required, 
passive  respiratory  movements  manually  or  me- 
chanically given,  often  serve  a  useful  purpose. 

There  is  no  more  promising  field  for  the 
therapeutic  application  of  exercise  than  in  the 
treatment  of  the  insane  and  mentally  unbal- 
anced and  defective.  The  elder  Seguin  has 
shown  that  the  idiotic  brain  could  be  most  ef- 
fectively reached  and  developed  through  neuro- 
muscular training,  especially  of  the  hand,  and 
the  value  of  manual  employments,  industrial 
training,  and  social  life  have  been  to  some 
extent  recognised  in  provision  for  the  epileptic, 
idiotic,  insane,  and  criminal.  The  striking 
and  oft-quoted  results  obtained  by  Dr.  Wey  in 
the  physical  training  of  vicious  and  stupid 
criminals  at  the  Elmira  Reformatory  by  means 
of  improved  diet  and  systematic  bathing,  mas- 
sage, drill,  and  gymnastics,  mark  an  era  in  the 
treatment  of  the  defective  classes.  A  large 
proportion  of  previously  incorrigibly  dull 
and  vicious  individuals  submitted  to  a  few 
months  of  this  treatment  improved  remarkably 
in  physical  and  mental  condition.  It  is  safe  to 
say  that  better  provision  will  be  made  in  future 
in  our  public  institutions  for  the  proper  appli- 
cation   of   exercise    in    its  various  forms  of 
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manual  training,  sports,  drill,  gymnastics,  and 
special  exercises. 

As  exercise  is  a  fundamental  factor  in  the 
development  and  culture  of  the  mind,  it  can 
be  used  to  modify  mental  states,  and  has  most 
important  general  and  special  applications  in 
many  nervous  diseases.  The  repetition  of 
rather  gentle  monotonous  movements,  espe- 
cially of  the  automatic  or  passive  kind,  tends 
to  allay  mental  excitement  and  nervous  irrita- 
bility. If  the  excitement  is  of  the  active 
insistent  type,  more  vigorous  exercise  of  longer 
duration  to  the  point  of  fatigue  may  be  benefi- 
cial, but  should  be  semi-automatic,  like  walk- 
ing, cycling,  or  rowing.  These  principles 
find  a  useful  application  in  the  treatment  of 
insomnia.  If  the  patient  is  dull  and  apathetic, 
with  sluggish  circulation  and  nutrition,  exer- 
cises, involving  quickness  and  skill — that  is,  a 
more  lively  mental  co-operation,  like  fencing, 
tennis,  or  boxing,  should  be  used.  In  other 
cases  the  brain  may  need  to  be  progressively 
trained  through  manual  employments.  The 
finer  and  more  delicately  adjusted  the  move- 
ments the  less  their  value  as  muscular  exercise, 
and  the  more  the  nerve-centres  are  called  into 
play.  Writing,  sewing,  knitting,  playing  on  in- 
struments, and  in  general  the  use  of  the  hands 
mainly  are  valuable  as  mental  training,  but 
lack  the  beneficial  general  effects  of  vigorous 
exercise  of  the  more  fundamental  groups. 
Prom  its  action  as  a  cerebral  sedative  or 
tonic,  exercise  may  be  used  as  a  means  of 
influencing  certain  definite  areas  in  the  centres, 
in  order  to  soothe,  to  stimulate,  or  to  distribute 
and  proportion  mental  action ;  and  certain 
exercises  may  be  abstained  from  to  deprive 
certain  areas  of  stimulation.  We  know  no 
drug  that  acts  mainly  on  the  arm  centres  or 
mainly  on  the  leg  centres,  but  we  can  with 
certainty  bring  either  of  these  centres  into 
action  by  prescribing  indicated  exercises.  In 
an  important  group  of  neuroses  due  to  the 
excessive  repetition  of  certain  fine  movements, 
usually  of  the  accessory  kind,  involving  ac- 
curate co-ordination,  such  as  writer's,  teleg- 
rapher's, and  piano-player's  cramp,  and  similar 
troubles,  characterized  by  local  pain  and  inco- 
ordination, usually  associated  with  extreme 
mental  anxiety,  the  hurtful  practice  should  be 
stopped  and  massage  and  more  general  exer- 
cises involving  more  fundamental  groups  sub- 
stituted. In  another  class  of  cases — the  bedfast 
neurasthenics — the  nutrition  must  first  be  built 
up  by  seclusion  and  systematic  feeding,  and 
the  neuromuscular  system,  both  voluntary 
and  involuntary,  aroused  and  strengthened  by 
bathing,  massage,  and  passive  movements. 
Patients  that  would  be  injured  at  first  by 
attempts  at  active  movements  will  thrive  on 
gentle  passive  movements  of  the  arms  and 
legs,  and  will  soon  be  actively  co-operating. 
When  sufficiently  advanced  they  can  be  taught 
to  walk,  and  before  they  can  do  much  at  this 
they  can  take  with  great  benefit  some  forms  of 
passive  mechanical  movements,  given  after  the 
Swedish  system  with  power  machinery,  and 
which  cause  them  to  execute  walking  move- 
ments, respiratory  movements,  and  trunk  flex- 
ions, while  reclining,  and  with  a  minimum  of 


effort  and  fatigue.  Neurasthenics  less  severely 
affected  can  take  such  movements  from  the 
start,  and  they  are  indicated  where  the  effects 
of  exercise  in  equalizing  the  circulation  and 
nervous  activity,  developing  respiratory  ca- 
pacity and  the  supply  of  oxygen,  increasing 
peristaltic  and  hepatic  action,  and  nutrition, 
are  desired  for  patients  who  are  physically  too 
delicate  or  who  have  too  little  energy  or  per- 
sistence to  be  able  to  get  much  benefit  from 
exercise  where  vigorous  volitional  co-operation 
is  involved.  When  the  latter  can  be  success- 
fully prescribed  the  patient  is  well  on  the  way 
to  recovery. 

Exercises  of  endurance,  like  cycling,  rowing, 
and  running,  pushed  to  the  point  of  consid- 
erable fatigue,  are  the  most  effective  aids  to 
continence,  since  the  procreative  impulse  is  the 
expression  of  a  surplus  of  energy,  and  is 
abated  if  enough  energy  is  regularly  used  up 
through  muscular  work. 

As  the  larger  number  of  functional  disorders 
of  the  digestive  system,  such  as  dyspepsia  and 
constipation,  are  the  result  either  of  the 
habitual  neglect  of  muscular  exercise  or  else  of 
exercise  taken  under  conditions  of  hurry, 
nervous  tension,  or  fatigue,  it  is  clear  that  the 
regulation  of  exercise  and  habits  of  life  must 
be  urgently  indicated.  In  conditions  of  atony 
the  patient  must  be  trained  to  a  variety  of 
exercises,  especially  those  involving  the  waist, 
abdomen,  and  trunk,  among  which  the  more 
active  ones  may  be  gradually  introduced.  In 
the  cases  due  to  debility  from  nerve  tire,  exer- 
cises requiring  much  skill  should  not  be  chosen, 
since  these  involve  increased  demands  on  the 
higher  nerve-centres.  As  there  is  usually 
sluggishness  of  the  abdominal  circulation, 
those  exercises  should  be  selected  which  will 
act  on  the  abdominal  organs  through  the 
muscles  of  the  waist  and  trunk  and  upon  res- 
piration. Among  the  best  of  these  is  riding, 
which,  moreover,  affords  just  enough  variety 
of  scene  and  interest  in  the  control  of  the 
horse  to  turn  the  current  of  an  incessantly 
active  brain  into  new  and  more  restful  chan- 
nels. Riding  may  be  as  accurately  dosed  as 
walking,  and  may  range  from  very  gentle  to 
exceedingly  severe  exercise,  according  to  the 
gait,  training,  and  disposition  of  the  horse,  the 
muscular  development,  temperament,  and  ex- 
pertness  of  the  rider,  and  the  character  of  the 
ride.  Changing  from  one  mount  to  another 
also  gives  more  variety  of  exercise  than  always 
riding  the  same  horse.  Abdominal  massage 
is  sometimes  useful  in  constipation,  as  are  also 
the  arm,  leg,  and  trunk  movements  of  the 
Swedes  or  of  the  gymnasium,  and  walking, 
running,  leaping,  tennis,  and  other  sports  have 
their  uses.  Whatever  form  of  exercise  is  used, 
absolute  regularity  in  attending  to  the  calls 
of  Nature  must  be  observed. 

Disorders  of  nutrition  are  powerfully  af- 
fected by  exercise,  through  the  voluntary  and 
involuntary  muscles  as  well  as  through  the 
nerve-centres.  Respiratory  exercises  and  ex- 
ercises stimulating  respiration  and  circulation 
are  beneficial  in  ansemja,  as  are  also  the  scien- 
tific application  of  massage  and  pold  water  to 
promote  tissue  interchange.     By  quickening 
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oxygenation,  the  circulation,  and  the  nutritive 
processes,  moderate  systematic  exercise  causes 
thin  and  poorly  nourished  people  to  gain  in 
weight  as  well  as  in  vigour. 

In  most  wasting  and  febrile  diseases,  toxse- 
mias  and  inflammations,  the  strength  of  the 
patient  is  needed  to  combat  the  circulating 
poison,  heal  the  local  lesions,  and  keep  the 
vital  processes  going,  and  for  these  reasons  as 
well  as  on  account  of  cardiac  debility  muscular 
exercise  is  contra-indicated,  in  some  instances 
even  during  convalescence.  Heart  failure 
after  diphtheria  from  changing  from  the  re- 
cumbent to  the  sitting  posture,  and  serious 
and  even  fatal  relapse  following  too  early  sit- 
ting up  after  typhoid  fever,  are  notable  in- 
stances in  point.  Exercise  of  the  unstriped 
muscles  by  friction  and  bathing  may,  notwith- 
standing, be  extremely  useful.  It  is  note- 
worthy that  under  the  supporting  treatment 
afforded  by  cold  bathing  with  friction  much 
greater  liberty  is  allowable.  Not  only  do  the 
patients  bear  well  the  lifting  into  and  out  of 
the  tub,  but  some  eminent  physicians  do  not 
hesitate  to  let  their  typhoid  patients  sit  up  to 
adjust  compresses  to  the  body,  to  step  into  the 
tub,  and  even  to  walk  to  it  with  some  assist- 
ance. 

Exercise  in  the  open  air  is  of  the  greatest 
utility  in  the  prophylaxis  of  phthisis.  After 
the  disease  is  developed  exercise  must  be  used 
with  more  caution,  and  in  such  a  way  as  not 
to  put  great  demands  upon  the  vital  powers  of 
the  patient.  Moderate  exercise  out  of  doors 
and  gentle  respiratory  exercises  may  be  made 
beneficial,  especially  if  directed  to  their  gentle 
tonic  effect  and  toward  the  better  aeration  of 
the  pulmonary  tissue. 

There  is  a  large  class,  especially  among 
women,  who  habitually  neglect  exercise  and 
lay  up  large  amounts  of  reserve  material  in 
the  sifiape  of  fat,  which  becomes  burdensome 
by  its  bulk,  and  injurious  by  impeding  the  ac- 
tion of  the  organs  in  whose  substance  or  vicin- 
ity it  has  been  deposited.  These  people  are 
not  always  large  eaters,  but  having  accumu- 
lated a  physiological  surplus,  they  have  never 
been  able  to  oxidize  it.  Exercises  of  endur- 
ance and  respiratory  exercises  are  well  adapted 
to  aid  in  burning  up  this  surplus,  and  to  im- 
prove the  health.  It  may,  in  addition,  be  ne- 
cessary to  reduce  the  ingested  fluids  and  fat- 
forming  foods. 

For  those  who  habitually  ingest  too  much 
rich  and  nitrogenous  food  and  take  too  little 
exercise,  whether  suffering  from  typical  gout 
or  not,  the  systematic  use  of  the  muscles,  to- 
gether with  a  less  hearty  diet,  is  of  the  greatest 
value.  It  should  be  remembered,  however, 
that  when  gout  is  developed,  severe  or  unac- 
customed exercise  may  precipitate  an  attack ; 
systematically  and  judiciously  employed  in 
the  intervals,  exercise  will  tend  to  ameliorate 
the  condition  and  prevent  the  recurrence  of 
attacks.  In  diabetes,  another  disorder  of  im- 
perfect metabolism,  it  has  not  been  sufficiently 
appreciated  that  the  surplus  of  sugar  may  be 
largely  oxidized  through  carefully  prescribed 
exercise.  Walking  is  the  most  convenient 
form,  and  the  amount  should  be  graduated 


according  to  the  patient's  capacity  and  train- 
ing. The  aversion  of  the  diabetic  to  exertion 
may  be  overcome  by  allowing  limited  amounts 
of  bread  as  a  reward  for  each  mile  walked. 
Those  who  have  tried  this  plan  find  a  decided 
advantage  over  a  stricter  diet  and  insufficient 
exercise. 

The  relation  of  exercise  to  the  treatment  of 
cardiac  and  circulatory  affections  has  entered 
on  a  new  phase  since  Oertel's  original  work. 
The  doininant  idea  had  been  hitherto  to  relieve 
a  weak  or  damaged  heart  of  strain  by  avoid- 
ing exercise.  Oertel  teaches  that  the  work  of 
the  staggering  or  flagging  heart  may  be  cut 
down  by  reducing  the  amount  of  ingested 
fluids,  and  the  heart  trained  and  strengthened 
by  graduated  daily  exercise  in  walking  on  level 
and  sloping  paths.  The  results  reported  con- 
firm the  value  of  the  method,  and  it  is  hardly 
too  much  to  say  that  by  accurately  dosing  and 
systematically  applying  this  common  exercise 
to  meet  the  need  of  individual  patients  he  has 
not  only  given  the  profession  a  valuable  rem- 
edy, but  a  new  point  of  view  in  the  treatment 
of  these  serious  affections.  Oertel's  oases  are 
largely  those  of  cardiac  debility  from  imper- 
fect nutrition  of  the  heart  and  system,  evi- 
denced by  fatty  deposits  in  or  about  the  heart, 
and  not  rarely  elsewhere.  This  condition  is 
usually  the  result  of  a  too  inactive  muscular 
life,  and  in  Germany  is  usually  associated  with 
the  ingestion  of  large  quantities  of  beer,  so 
that  the  ill-nourished  heart  has  an  increased 
amount  of  fluid  to  pump.  In  such  cases  a 
large  reduction  of  ingested  fluids  is  a  neces- 
sity while  attempting  to  invigorate  the  heart 
by  graduated  and  divided  doses,  at  first  small, 
of  walking  and  climbing  exercise.  Where  val- 
vular disease,  with  or  without  dilatation,  pre- 
sents similar  indications,  a  similar  course  may 
be  followed,  but  such  prescriptions  must  be 
made  with  accurate  discrimination  and  anal- 
ysis of  the  actual  state  and  needs  of  the  econ- 
omy. 

In  the  puzzling  affection  known  as  Base- 
dow's disease,  or  exophthalmic  goitre,  the 
therapeutics  of  which  have  been  unsatisfac- 
tory, it  has  recently  been  found  that  sys- 
tematic passive  respiratory  exercise  is  of  great 
value.  'The  cardiac  and  mental  symptoms  and 
nutrition  improve  with  increased  chest  expan- 
sion under  its  use,  which  was  first  recom- 
mended by  Dr.  Louise  Fiske  Bryson,  after  the 
discovery  of  the  markedly  diminished  chest  ex- 
pansion in  these  cases. 

Though  exercise  occupies  an  important  place 
in  the  treatment  of  certain  deformities  and 
locomotor  disturbances,  it  must  be  noted  that 
a  vast  amount  of  harm  has  been  done  by  fail- 
ure to  appreciate  the  exact  indications  for  its 
application. 

In  all  cases  where  the  spine  or  joints  are  the 
seat  of  tubercular  or  other  inflammation  the 
proper  and  necessary  treatment  is  enforced 
rest,  local  or  general  or  both,  and  not  exercise. 
Modern  improvements  in  orthopaedic  practice 
have  made  it  possible  to  reserve  recumbency 
for  the  aouter  stages  of  joint  disease,  and  by 
giving  adequate  protection  by  proper  appara- 
tus to  enable  the  patient  to  be  moved,  and 
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even  to  go  about  during  the  longer  part  of  the 
treatment.     This  has  the  obvious  advantages 
of  being  less  iriisome  and  giving  the  patient 
the  benefit  of  considerable  open-air  life,  and 
nothing  after  local  protection  is  of  greater  im- 
portance than  large  supplies  of  pure  air  con- 
tinuously furnished.     In  a  word,  the  back  or 
hip  is  put  to  bed  in  the  apparatus,  while  the 
patient  goes  about  in  order  to  get  fresh  air, 
but  not  in  order  to  exercise ;  for  even  if  cer- 
tain muscles  could  be  exercised  without  direct- 
ly affecting  the  inflamed  joint,  the  increased 
force  of  the  blood  current  from  the  accelerated 
heart  action  would  be  deleterious  to  acutely  in- 
flamed tissues.     The  writer  has  seen  a  case  of 
tubercular  inflammation  of  the  hip  joint  where 
the  boy  had  practised  bicycle  riding,  on  his 
physician's  advice,  in  order  to  overcome  the 
stiffness  due  to  reflex  muscular  spasm ;  and 
he  has  repeatedly  seen  oases  of  Pott's  disease 
of  the  spine  where  the  indication  for  enforced 
rest  had  been  so  far  observed  as  to  apply  some 
form  of  apparatus,  and  yet  the  children  were 
allowed  to  jump  and  run,  and  even  indulge  in 
cricket  and  football.     Such  practice  rests  on 
ignorance  of  the  fundamental  indications  pre- 
sented, and  should  be  unknown.     After  all  in- 
flammation has  subsided  and  the  disease  is 
cured,  the  formerly  diseased  but  now  weak 
and  vulnerable  joint  is  gradually  permitted  to 
resume  its  activity  at  a  prescribed  rate  and  in 
a  prescribed  order.     The  application  of  exer- 
cise in  joint  affections  has  been  too  largely 
dominated  by  the  groundless  fear  that  joint 
stiffness  would  result  from  quiescence.     The 
best  authorities  are  now  agreed  that  stiffness 
after    joint   disease  is   proportionate   to    the 
extent  and  intensity  of  the  inflammatory  pro- 
cess, and  that  measures  proper  to  allay  inflam- 
mation are  the  best  preventives  of  ankylosis. 
Immobilization  of  a  joint  with  counter-exten- 
sion is  frequently  practised  for  years  without 
intermission  in  the  treatment  of  joint  disease, 
with  the  result  of  cure  with  good  motion. 
Premature  attempts  at  passive  or  active  mo- 
tion during  the  continuance  of  inflammation 
will  surely  increase  ultimate  stiffness  by  add- 
ing fuel  to  the  inflammatory  process.     Similar 
considerations  apply  to    the  employment  of 
movements  active  and  passive  after  fractures 
involving  a  joint.     The  proper  treatment  of 
such  cases  is  perfect  immobilization,  with  ex- 
tension, if  necessary,  and  local  exercise  only 
after  healing  has  taken  place. 

There  are  several  non-inflammatory  ortho- 
pjedic  affections  where  prescribed  exercise  is  of 
great  value,  particularly  lateral  curvature  of 
the  spine,  the  disabilities  following  acute  po- 
liomyelitis, and  flat  foot.  Exercise  and  gen- 
eral hygiene  are  of  the  utmost  importance  in 
the  treatment  of  lateral  curvature,  and  in  the 
milder  cases  without  bony  deformity  are  alone 
sufficient.  Errors  of  living  tending  to  depre- 
ciate the  general  vigour  and  to  overwork  the  or- 
ganism in  the  vulnerable  growing  period  must 
be  corrected,  piano  practice  stopped,  school 
hours  shortened,  and  a  free  open-air  life  pro- 
vided. To  these  should  be  added  in  all  but 
the  simplest  cases  special  exercises  for  expand- 
ing the  chest  and  developing  respiratory  ca- 


pacity, and  also  corrective  exercises  whose  object 
is  to  utilize  muscular  activity  and  the  weight 
of  the  body  in  correcting  the  abnormal  devia- 
tion, as  in  trunk  flexions  and  in  lateral  and 
other  forms  of  suspension.  While  the  patient 
is  in  a  corrected  position  the  weakened  mus- 
cle groups  are  to  be  developed.  Many  exer- 
cises are  best  given  while  the  patient  is  seated 
or  lying  on  a  flat  surface.  In  general  those  ex- 
ercises which  stretch  or  raise  the  arm  on  the 
side  of  the  low  shoulder  and  stretch  the  leg 
of  the  high  hip  are  to  be  employed.  So  high 
an  authority  as  Noble  Smith  denies  the  special 
value  of  the  Swedish  exercises  in  correcting 
deformity  in  severe  cases,  and  refers  observed 
beneflt  to  the  general  effects  of  exercise.  In 
those  severer  cases  with  bony  deformity  some 
form  of  corrective  supporting  apparatus  to  be 
worn  on  the  person  will  sometimes  be  needed, 
but  the  compression  may  easily  do  harm  unless 
respiratory,  corrective,  and  developmental  ex- 
ercises are  added.  In  prescribing  exercises  ex- 
treme care  should  be  used  not  to  overfatigue 
the  patient.  The  exercises  should  not  be  too 
severe  or  of  long  duration,  and  short  periods  of 
rest  in  the  recumbent  posture  should  be  so  dis- 
tributed that  the  total  result  shall  be  invigora- 
tion ;  otherwise  the  exercises,  however  excellent 
in  themselves,  may  do  harm. 

The  disabilities  following  acute  poliomy- 
elitis are  often  exaggerated  by  the  irregular 
distribution  of  the  paralysis,  which  often  en- 
forces passivity  on  muscular  groups  that  would 
otherwise  be  efBcient.  This  unbalanced  con- 
dition of  opposing  groups  conspires  with  other 
causes  to  produce  deformities  which  require 
to  be  corrected  before  the  muscles  can  be  de- 
veloped. Appropriate  apparatus  is  used  to  sus- 
tain or  supplement  weakened  parts,  as,  for 
example,  when  the  knee  is  mechanically  fixed 
in  paralysis  of  the  quadriceps,  in  order  that  by 
making  locomotion  possible  the  still  efficient 
muscles  and  centres  may  be  brought  into  ac- 
tion, and  that  the  patient  may  enjoy  the  bene- 
fit of  the  local  and  general  effects  of  exercise. 
Children  who  have  been  confined  to  a  chair  for 
years  are  often  enabled  to  walk  very  well  by 
thus  mechanically  supplementing  impotent 
parts.  The  purpose  of  apparatus  in  these  cases 
is  not  merely  to  stiffen  an  otherwise  unstable 
joint,  but,  by  so  doing,  to  bring  into  action 
muscles  and  centres  that  would  otherwise  be 
condemned  to  continuous  inactivity  owing  to 
the  weakness  of  co-operating  or  opposing 
groups. 

Flat  foot  of  moderate  grade  can  be  cured  by 
exercises  alone.  These  should  be  so  selected  as 
to  bring  into  action  the  inverters  and  adduc- 
tors of  the  foot.  Rising  upon  the  balls  of  the 
feet  and  then  turning  the  heels  outward  while 
in  the  standing  position  is  an  excellent  cor- 
rective and  developing  exercise,  as  is  also  walk- 
ing with  the  toes  pomted  forward  instead  of 
outward,  so  as  to  transfer  more  of  the  weight 
to  the  outer  border  of  the  foot.  Carefully 
adapted  exercises  faithfully  practised  will 
often  render  mechanical  or  surgical  treatment 
unnecessary  even  in  cases  of  considerable  se- 
verity. An  interesting  addition  to  the  class  of 
cases  which  can  be  most  successfully  treated 
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by  properly  chosen  local  exercises  is  found  in 
certain  laryngeal  disorders  associated  with 
hoarseness  or  loss  of  voice,  as  recently  noted  by 
Dr.  H.  Holbrook  Curtis.  He  says :  "  For  a  num- 
ber of  years  I  have  deluged  the  throats  of  singers 
with  sedative  and  astringent  sprays  when  their 
cords  appeared  congested  and  swollen,  otttimes 
presenting  nodules  in  their  centres  which  I 
had  never  previously  recognised  as  being  due 
entirely  to  singing  with  an  improperly  poised 
larynx."  He  now  treats  such  cases  with  vocal 
and  respiratory  exercises  appropriate  to  estab- 
lish correct  laryngeal  poise  with  inferior  costal 
or  diaphragmatic  breathing. 

Considerable  use  has  been  made  of  exercises 
of  the  muscles  of  the  waist  and  thighs,  with 
and  without  local  massage,  in  the  treatment  of 
certain  uterine  disorders,  and  with  encouraging 
results.  The  treatment  of  hernia  by  means  of 
systematic  exercises  also  has  its  enthusiastic 
advocates. 

While  we  are  still  very  far  from  mastery  of 
the  scientific  application  of  exercise  to  the  re- 
lief of  general  and  local  disorders,  enough  has 
been  accomplished  to  encourage  more  accurate 
and  extended  work  in  this  field  of  brilliant 
promise  for  the  future  of  therapeutics. 

Henry  Lino  Tatloe. 

EXHILAB.ANTS  are  agents  which  pro- 
duce mental  and  bodily  exaltation.  The  ex- 
hibition of  "  high  spirits  "  is  often  dependent 
upon  a  number  of  circumstances  which  are 
scarcely  to  be  considered  therapeutical  in  na- 
ture; youth,  health,  previous  rest  and  sleep, 
occupation,  atmospheric  and  mental  condi- 
tions, in  particular  contribute  to  the  production 
of  hilarity.  Strictly  speaking,  therefore,  such 
factors  are  exhilarants,  but  in  the  clinical  sense 
the  term  is  restricted  to  remedies  which  pro- 
duce the  phenomena  mentioned.  The  mildest 
of  these,  and  one  which  is  scarcely  more  reme- 
dial than  some  of  those  already  referred  to,  is 
the  cold  bath,  the  reaction  after  which,  as  is  well 
known,  brings  with  it  that  sense  of  content, 
lightness,  cheerfulness,  and  vigour  which  mates 
the  application  of  cold  water  so  valuable  both 
in  health  and  in  disease.  The  typical  medici- 
nal exhilarant  is  alcohol,  and  the  enlivening 
result  of  its  consumption  in  small  quantities  is 
too  familiar  a  thing  to  require  more  than  men- 
tion. Cannabis  indica  is  similar  in  its  action, 
though  the  manifestation  of  its  power  to  ex- 
hilarate is  observed  only  after  the  use  of  full 
doses,  and  the  employment  of  such  doses  is 
rare  save  in  the  East.  Although  the  usual  ef- 
fect of  opium  is  to  calm,  exhilaration  may  re- 
sult from  its  use ;  but  such  an  occurrence  is 
witnessed  only  in  those  possessed  of  an  idio- 
syncrasy for  the  drug  and  those  who  employ 
it  habitually.  Cocaine  will  act  to  exhilarate 
when  taken  in  sufficient  amount,  and  bella- 
donna and  stramonium  may  be  said  to  do  the 
same,  though  it  is  delirium  which  results  from 
their  use  rather  than  exhilaratiou.  Besides 
these  there  are  many  other  remedies  which  will 
produce  exhilaration  at  times,  but  rather  be- 
cause of  susceptibility  and  idiosyncrasy  in 
the  patient  than  because  of  exhilarant  power 
inherent  in  the  drug.  Tea,  however,  as  well  as 
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coffee,  will  not  rarely  manifest  this  power. 
The  employment  of  exhilarant  drugs  is  not  so 
much  in  their  use  as  in  their  abuse,  and  in  the 
alcohol  habit,  the  cocaine  habit,  and  the  "  hash- 
eesh "  habit  of  the  Bast  we  have  abundant  evi- 
dence of  the  powers  as  well  as  the  dangers  of 
exhilarants. 

The  cultivation  of  a  physiological  exhilara- 
tion is  highly  to  be  desired,  and  all  hygienic 
and  curative  means  which  will  properly  con- 
tribute to  this  end  are  in  constant  employment. 
Even  mild  exhilarant  drugs,  such  as  tea  and 
coffee,  may  be  permitted  or  ordered  with  pro- 
priety, but  the  prescribing  of  those  active  and 
potent  remedies  of  which  I  have  spoken,  for 
the  production  of  their  pleasurable  effects 
alone,  is  both  impermissible  and  disreputable. 
Henby  A.  Gbiffin. 

EXODYNE. — This  is  a  proprietary  anti- 
pyretic and  analgetic  said  to  consist  of  90  parts 
of  acetanilide,  and  5  parts  each  of  salicylate 
and  carbonate  of  sodium. 

EXPECTANT  TREATMENT  consists 
in  putting  a  patient  in  as  good  a  state  and  as 
comfortable  a  condition  as  possible  and  then 
awaiting  developments.  It  is  applicable  in  the 
absence  of  positive  therapeutic  indications. 
Practically,  therefore,  by  expectant  treatment 
is  meant  non-interference,  or  no  treatment  at 
all.  However  necessary  this  inactivity  may  be, 
and  unfortunately  it  often  is  necessary  for  a 
time  and  pending  the  development  of  a  disease, 
it  is  certainly  unsatisfactory  and  unscientific. 
With  the  rapid  advances  in  pathology  and 
therapeutics,  however,  expectant  treatment  is 
each  year  found  necessary  in  a  smaller  number 
of  ailments.  That  the  number  should  still 
further  be  reduced  is  much  to  be  desired,  for, 
though  in  a  disease  which  is  self-limited  and 
manifestly  making  for  spontaneous  cure  there 
can  be  no  disadvantage  in  "  leaving  it  to  Na- 
ture," it  is  hardly  satisfactory  to  so  often  be 
compelled  to  acknowledge  our  helplessness, 
and,  moreover,  Nature  unaided  often  does  not 
suffice  to  cure.  The  expectant  treatment  is 
therefore  an  apology  and  a  makeshift,  better, 
of  course,  than  meddlesome  therapeutics,  but 
in  no  sense  a  substitute  for  rational  and  scien- 
tific treatment. — Henry  A.  Griffin. 

EXPECTORANTS.— These  are  usually 
divided  into  two  classes,  the  sedative,  depress- 
ant, or  nauseant,  and  the  stimulating  expec- 
torants; by  some  a  third  class  is  added  to 
include  agents  which  act  upon  the  respiratory 
centres  and  stimulate  somewhat  the  coughing 
necessary  to  expel  the  secretions  of  the  air- 
passages.  The  members  of  the  first  group  are 
all  emetic  and  nauseant,  and  include  apo- 
morphine,  ipecac,  antimony,  and  lobelia,  the 
two  latter  being  rarely  employed  on  account 
of  their  depressant  effects  upon  the  general 
economy.  Antimony  in  the  form  of  tartar 
emetic  may  be  employed  in  the  plethoric  when 
the  skin  is  hot  and  dry,  but  presents  hardly 
any  advantage  except  in  the  slight  bulk  re- 
quired. Ipecac  and  apomorphine  hydrochlo- 
ride are  probably  the  most  suitable  remedies  of 
this  class,  the  first-named  being  the  safest, 
especially  for  administration  to  children. 
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To  obtain  the  greatest  benefit,  small  doses, 
of  whichever  drug  of  this  group  is  selected, 
should  be  given  hourly  in  ordinary  eases.  In 
the  more  acute  conditions,  when  occurring  in 
adults  of  strong  constitutions,  sufficient  quan- 
tities are  to  be  administered  and  at  such  in- 
tervals as  to  excite  a  slight  feeling  of  nausea. 
In  suffocative  conditions,  such  as  croup,  both 
the  relaxing  and  the  expelling  effects  of  an 
emetic  are  desirable,  but  caution  is  to  be  ob- 
served in  selecting  one  which  is  as  little  de- 
pressant as  possible.  Hence  ipecac  and  turpeth 
mineral,  although  the  latter  is  not  ordinarily 
regarded  as  an  expectorant,  are  more  appro- 
priate. As  might  be  expected,  the  early  stages 
of  nearly  all  the  acute  inflammations  of  the 
larynx  and  bronchi  are  the  conditions  in  which 
this  class  of  expectorants  will  prove  useful.  The 
relaxation  of  the  unstriped  muscular  fibres  expe- 
dites exudation  of  the  mucus,  and  the  disease 
runs  a  much  shorter  course  than  if  left  to  itself. 

In  the  bronchial  affections  of  children  these 
expectorants  are  more  strongly  indicated  than 
in  adults,  as  coughing  with  children  is  more 
largely  reflex  than  voluntary,  and  the  bronchi- 
oles are  more  liable  to  become  clogged  with 
secretions.  Generally  it  will  be  found  that 
laxatives  assist  the  action  of  nauseant  expec- 
torants, but  they  should  not  be  carried  to  the 
point  of  active  purgation.  Alkalies  are  re- 
puted to  increase  the  bronchial  secretion  and 
render  it  less  viscid,  a,nd  they  may  be  employed 
as  adjuvants.  The  alkaline  carbonates  mixed 
with  lemonade  and  drank  while  effervescing 
furnish  a  ready  means  of  administering  them, 
and  they  will  probably  have  a  slight  laxative 
eflfect.  Steam,  especially  that  given  off  when 
hot  water  is  poured  upon  unslaked  lime,  un- 
doubtedly is  beneficial  in  the  early  stages  of 
catarrhal  affections  of  the  air-passages,  and  in 
any  event  is  grateful  to  the  person,  relieving 
the  irritation  caused  by  the  contact  of  the  air 
with  the  infiamed  mucous  membrane. 

It  is  especially  valuable  in  true  and  false 
croup,  the  air  of  the  apartment  being  saturated 
with  it.  As  a  rule,  opium  should  not  be  com- 
bined with  or  administered  at  the  same  time 
as  nauseant  expectorants,  except  in  oases  where 
the  coughing  is  severe  and  apt  to  exhaust  the 
patient. 

The  unofficial  syrup  of  licorice  is  very  com- 
monly ased  as  a  vehicle  for  these  remedies, 
and,  being  slightly  nauseating  to  most  persons, 
may  be  regarded  as  an  adjuvant;  it  makes 
little  difference,  however,  in  what  form  they 
are  used.  It  is  not  uncommon  to  combine  two 
or  more  members  of  both  groups  of  expecto- 
rants, but  it  is  much  better  to  employ  a  single 
one  or  at  most  two  at  the  appropriate  time— 
the  nauseant  expectorants  when  the  mucus  is 
scanty  and  viscid,  and  the  stimulating  when 
the  reverse  conditions  exist. 

The  selection  of  an  appropriate  stimulant  ex- 
pectorant is  rather  perplexing,  as  their  number  is 
very  large  and  nearly  all  depend  for  their  action 
upon  their  containing  volatile  principles  which 
are  excreted  by  the  bronchial  mucous  membrane, 
and  have  a  local  tonic  and  stimulant  effect 
upon  it.  Squill,  senega,  ammoniacum,  gal- 
banum,  serpentaria,  sanguinaria,  asafoetida,  oil 


of  turpentine  and  its  derivative,  terebene,  are 
the  most  active  members  of  this  division.  Pe- 
ruvian balsam  has  some  slight  effects  in  this 
direction,  but  is  not  much  used,  and  when  em- 
ployed must  be  combined  with  gum  of  some 
sort  to  form  a  kind  of  emulsion.  Balsam  of 
Tolu  is  only  slightly  expectorant,  but  its  syrup 
supplies  an  agreeable  vehicle  for  almost  any 
form  of  cough  mixture.  The  inhalation  of  its 
vapour  sometimes  allays  cough  and  diminishes 
the  secretion  of  chronic  bronchial  affections. 
Squill  occupies  a  position  almost  intermediate 
between  the  nauseant  and  the  stimulant  expecto- 
rants, and  may  often  be  employed  to  advantage 
during  the  entire  course  of  a  bronchitis.  Am- 
moniacum, asafoetida,  and  senega  are  probably 
the  best  of  those  above  mentioned,  and  there  is 
little  to  choose  between  them.  Copaiba  is  some- 
times used  when  the  secretion  is  excessive ;  it  is 
an  active  stimulant  of  the  mucous  membrane. 
Cubeb  is  reported  to  work  well  in  chronic 
cough.  Inhalation  of  the  vapour  rising  from 
hot  water  containing  benzoin  or  benzoic  acid 
promotes  expectoration,  and  is  usually  an  agree- 
able and  soothing  procedure  for  the  patient. 
Eucalyptol  and  the  oil  of  eucalyptus  are  often 
used  with  good  results  in  the  chronic  affections 
of  the  respiratory  tract,  especially  when  the 
cough  is  spasmodic,  and  may  be  given  either 
internally  or  by  inhalation.  Oil  of  turpentine 
is  particularly  indicated  in  chronic  bronchitis, 
especially  when  the  secretions  are  purulent  and 
profuse.  It  may  be  administered  internally  or 
by  the  inhalation  of  the  steam  rising  from  hot 
water  combined  with  small  amounts  of  it. 
However  used,  it  is  actively  stimulant  and  may 
give  rise  to  unpleasant  sensations  in  the  larynx 
and  to  rather  more  coughing  than  is  desirable. 
It  may  also  be  administered  by  means  of  an 
atomizer.  It  sometimes,  however,  increases  the 
laryngeal  secretions,  when  a  drop  or  two  are 
taken  on  sugar,  and  thus  relieves  the  dry  hack- 
ing cough  so  common  in  damp  cold  weather 
due  to  slight  laryngitis.  Terebene  hydrate  has 
essentially  the  same  properties,  but  is  some- 
what easier  of  administration,  and  forms  a 
rather  more  elegant  preparation.  The  vapour 
from  hot  tar-water  is  slightly  expectorant,  and 
also  tends  to  lessen  coughing  in  almost  all  the 
bronchial  affections.  Ammoniacum,  asafoet- 
ida, and  galbanum  resemble  each  other  closely 
in  action,  and  are  especially  indicated  in  spas- 
modic cough.  Sanguinaria  and  serpentaria  are 
not  decidedly  stimulant,  but  are  used  to  some 
extent,  particularly  in  capillary  bronchitis  and 
in  pneumonia  when  liquefaction  of  the  exuda- 
tion has  occurred.  "When  a  vehicle  for  an  ex- 
pectorant mixture  is  needed  there  is  probably 
nothing  so  agreeable  and  elegant  as  the  syrup 
of  lactucarium.  As  a  rule,  it  is  not  well  to 
flavour  these  mixtures  with  any  of  the  volatile 
essential  oils,  as  they  in  themselves  have  stimu- 
lant expectorant  properties. 

Ammonium  chloride  is  probably  more  freely 
used  as  an  expectorant  than  any  other  drug ; 
being  eliminated  by  the  lungs,  it  is  assumed  to 
act  as  a  stimulant  of  the  bronchial  mucous 
membrane,  and  is  also  believed  to  liquefy  its 
secretions.  It  is  particularly  indicated  in 
chronic  bronchitis  when  the  mucus  is  thick  and 
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tenacious,  and  sometimes  it  is  advantageous  to 
administer  it  by  means  of  an  atomizer.  Its 
disagreeable  taste  is  rather  a  drawbaclf  to  its 
use,  and  it  sliould  be  well  disguised  with  lico- 
rice or  some  similar  substance.  Ammonium 
carbonate  is  almost  identical  with  it  in  action, 
and,  being  slightly  stimulant,  is  particularly 
indicated  in  adynamic  slates.  It  is  usually 
given  in  combination  with  senega.  There  are 
some  reasons  to  assume  that  these  ammonium 
salts  act  upon  the  respiratory  centre  and  stimu- 
late the  reflex  sensibility  of  the  lungs. 

Opium  or  morphine  is  a  very  valuable  adju- 
vant to  nearly  all  expectorant  mixtures  when 
the  cough  is  irritating  or  painful,  but  consid- 
erable caution  should  be  exercised  in  selecting 
the  cases  in  which  it  is  proper  to  use  either  of 
them.  "With  free  expectoration,  when  a  dusky 
hue  of  the  skin  exists,  it  should  hardly  be  used, 
as  during  the  sleep  which  follows  its  adminis- 
tration the  bronchial  secretions  may  accumu- 
late to  such  an  extent  as  to  cause  suffocation. 
Capillary  bronchitis  and  the  extremes  of  life 
also  contra-indicate  its  use.  When,  however, 
there  are  no  symptoms  of  insufficient  oxida- 
tion of  the  blood  and  the  patient  is  robust,  it 
may  be  used  with  considerable  freedom  and 
with  good  results.  The  reflex  sensibility  of 
the  bronchial  tubes  is  lessened,  and  conse- 
quently the  frequency  and  violence  of  the 
cough  diminished,  which  latter  increases  the 
vascularity  of  the  parts  affected,  and  second- 
arily their  secretions.. 

Dilute  hydrocyanic  acid,  although  not  ex- 
pectorant, often  acts  admirably  in  relieving 
cough.  It  may  be  used  to  advantage  in  nearly 
all  cases  in  which  the  cough  seems  to  assist  in 
keeping  up  the  irritation  of  the  bronchi.  It 
should  be  borne  in  mind  that  the  proprietary 
cough  mixtures,  of  which  there  are  so  many  in 
the  market,  contain,  almost  withoutexception, 
opium  or  tartar  emetic,  or  both,  and  are  highly 
dangerous,  especially  to  children  and  infants. 
Russell  H.  Nevins. 

EXTRACTS. — The  solid  extracts,  which 
are  generally  meant  when  the  word  extract  is 
employed,  are  commonly  made  by  evaporating 
fluid  extracts  to  a  pilular  consistence,  and 
they  are  mostly  used  as  ingredients  of  pills, 
although  some  of  them  are  allowed  to  become 
dry  and  hard  and  then  powdered.    (Cf.  Animal 
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FABA  CAIiAEABICA,  Faba  Sancti  Ig- 
natii. — See  Phtsostigma. 

FABIANA  IMBBICATA.— See  Pichi. 

FABADIZATIOIT.— See  under  Electric- 
ity. 

FARFAIIA.— See  Tussilago. 

FATS,  or  the  unctuous  bodies  solid  or 
semifluid  at  ordinary  temperatures  and  fur- 
nishing glycerin  when  saponified,  have  in  a 
measure  been  supplanted  in  many  pharma- 
ceutical processes  by  the  various  petroleum 
products  of  which  vaseline  is  the  type,  but 
they  are  more  suitable  for  use  in  the  oases  in 


which  ointments,  cerates,  etc.,  contain  remedies 
which  are  to  be  absorbed  by  the  skin,  as  all 
the  animal  and  vegetable  fatty  and  oily  bodies 
assist  in  their  absorption.  On  the  other  hand, 
when  a  local  effect  is  desired  the  petroleum 
products  are  preferable,  since,  when  properly 
prepared,  they  are  bland  and  unirritating  and 
never  become  rancid,  an  accident  to  which  all 
the  true  fats  and  oils  are  liable. 

Extreme  care  in  preparation  delays  the 
occurrence  of  rancidity,  or  decomposition  of  a 
fat  into  the  fatty  acids  and  glycerin,  but  it  is 
sure  to  occur  in  a  relatively  short  period 
unless  the  access  of  light,  moisture,  and  air  is 
entirely  prevented.  It  is  easy  to  see  that, 
whenever  a  rancid  fatty  body  is  applied  to  a 
raw  surface  or  to  a  mucous  membrane,  the 
fatty  acids  must  act  as  irritants,  and  in  many 
instances  neutralize  the  effect  of  the  various 
agents  with  which  the  fat  is  combined.  When 
rancid  fat  is  applied  to  sound  surfaces  little 
harm  is  to  be  apprehended,  although  delicate 
skins  might  be  irritated  to  a  considerable 
extent.  Therefore  when  ointments,  etc.,  con- 
taining antiseptics,  astringents,  and  the  like, 
are  to  be  applied  to  raw  surfaces  or  to  mucous 
membranes,  vaseline  or  some  similar  substance 
should  constitute  their  base. 

Rancidity  may  be  prevented  to  a  certain 
extent  by  the  addition  of  a  number  of  sub- 
stances, of  which  benzoin,  balsam  of  Peru, 
poplar  buds,  and  oil  of  pimenta  are  the  most 
commonly  employed  and  the  most  useful,  but, 
as  they  all  are  more  or  less  odoriferous,  there 
is  some  danger  that  they  may  simply  mask  the 
odour  of  the  products  of  decomposition  with- 
out neutralizing  their  ill  effects. 

Of  all  the  animal  fats,  lanolin  is  probably 
the  least  irritating  to  the  skin,  and  is  peculiarly 
applicable  in  all  cases  as  a  vehicle  for  agents 
expected  to  act  directly  upon  the  surfaces  to 
which  they  are  applied.  Wax  and  spermaceti, 
although  not  fats  in  the  ordinary  sense  of  the 
word,  are  used  to  a  considerable  extent  to 
give  consistence  to  cerates  and  ointments. 
They  are,  when  pure,  entirely  free  from  any 
irritating  properties,  and  may  be  used  in  all 
cases.  The  same  may  be  said  of  paraffin, 
which,  being  a  petroleum  product,  is  rather 
more  indicated  when  vaseline  is  to  be  rendered 
more  consistent.  It  is  sometimes  used  in  the 
preparation  of  an  artificial  vaseline.  Stearin, 
as  prepared  in  the  manufacture  of  oleomar- 
garine, may  be  used  in  the  same  manner  as 
wax  and  spermaceti,  and,  when  properly  pre- 
pared from  fresh  fat,  is  entirely  unobjection- 
able. It  is  of  about  the  same  consistence  as 
wax,  and  is  almost  without  odour  or  taste.  It 
is  largely  used  to  give  body  to  the  cheaper 
grades  of  lard,  and,  combined  with  cotton-seed 
oil,  constitutes  the  various  substitutes  for  that 
product.  Lard  is,  of  the  animal  fats,  the 
most  difficult  to  procure  free  from  adultera- 
tion and  made  from  the  best  grades  of  fat, 
and  becomes  rancid  sooner  than  any.  Mutton 
tallow  is  popularly  held  to  have  virtues 
peculiar  to  itself,  but  it  has  no  particular  ad- 
vantages beyond  that  of  being  firm  and 
remaining  so  at  ordinary  temperatures.  That 
which  is  made  at  home  from  the  fat  of  mutton 
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removed  before  the  ioint,  is  cooked  is  by  far 
the  best,  and  if  kept  in  a  cool  place  remains 
sweet  for  a  considerable  length  of  time.  It 
presents  the  slight  disadvantage  of  giving  off 
the  odour  of  strong  mutton  if  used  upon  parts 
of  the  body  not  exposed  to  the  air,  as  in  the 
axillae,  but,  in  the  absence  of  the  more  elegant 
cold  cream,  it  is  the  best  application  to  chapped 
hands,  cracked  lips,  and  parts  exposed  to 
injury  by  pressure  or  friction. 

Beef  suet  is  not  very  desirable,  as  it  is  very 
apt  to  become  rancid  in  a  short  time  and  is 
not  of  a  consistence  suitable  for  ointments, 
etc.,  when  used  alone.  When  nothing  else  is 
procurable,  wax  or  spermaceti  may  be  added 
to  stiffen  it,  but  under  no  circumstances  should 
the  commercial  article  be  used,  as  it  is  rarely 
free  from  the  fatty  acids.  Cacao  butter,  or 
the  oleum  theobromatis,  is  extensively  em- 
ployed for  coating  pills,  for  cosmetic  prepara- 
tions, and  for  suppositories,  for  which  purposes 
its  low  melting  point  and  agreeable  odour 
render  it  particularly  suitable.  The  fats  of  the 
common  skunk,  goose,  turkey,  etc.,  are  held  in 
high  esteem  among  country  people  for  earache, 
inunction  of  stiff  joints,  etc.,  but  are  entirely 
without  any  peculiar  virtues.  Having  a  low 
melting  point,  they  are  easily  manipulated,  but 
are  apt  to  have  a  rank,  unpleasant  odour. 

Almost  every  animal  and  vegetable  fat  and 
oil  has  been  employed  by  inunction  in  the 
various  febrile  states,  more  particularly  scarlet 
fever,  and  probably  one  is  as  good  as  another, 
but  cacao  butter  is  the  least  apt  to  become 
very  offensive,  and,  when  procurable,  is  the 
one  most  often  used.  In  some  localities  salt 
bacon  and  pork  have  been  used,  but  they  are 
irritating  to  the  skin  and  are  apt  to  be  the 
source  of  very  unpleasant  odours  shortly  after 
their  application.  It  is  clearly  established  by 
observation  that  inunctions  in  fevers  relieve 
irritation  and  are  antipyretic,  but  whether  they 
have  any  specific  effect  in  reduction  of  tem- 
perature is  not  clear.  It  is  probable,  however, 
that  the  feeling  of  hien  aise  which  follows 
gentle  rubbing  of  the  person,  both  in  healtt 
and  in  sickness,  is  the  most  important  fac- 
tor. To  obtain  the  full  benefit  from  these 
inunctions  the  body  should  be  bathed,  when 
practicable,  with  a  weak  solution  of  washing 
soda  (sodium  carbonate).  Usually  the  number 
of  inunctions  should  not  exceed  two  in  each 
twenty-four  hours,  but  there  is  no  objection  to 
a  larger  number,  provided  the  fatigue  and 
exposure  do  not  appear  to  counterbalance  the 
benefit  derived  from  them. 

Aside  from  their  therapeutical  effect  in  scar- 
let fever,  fatty  inunctions  play  an  important 
part  in  preventing  the  scattering  around  of  the 
scales  resulting  from  desquamation,  and  thus 
diminish  the  danger  of  spreading  the  disease. 
It  is  an  advantage  in  this  disease  and  also  in 
measles  to  add  a  little  carbolic  acid  to  the  fat 
used.  In  massage  of  joints,  etc.,  it  is  often 
necessary  to  use  something  of  the  nature  of  a 
lubricant,  and  for  this  vaseline  is  better  than 
animal  or  vegetable  fats,  as  it  is  odourless.  The 
smallest  amount  possible  should  be  used  in 
these  conditions,  and  only  at  the  beginning,  as 
a  considerable  proportion  of  the  good  gained 


depends  upon  the  mild  amount  of  counter-irri- 
tation set  up.  For  inunctions  to  assist  in  the 
nutrition  of  the  body,  cod-liver  oil  is  by  far  the 
best  agent,  but  its  disagreeable  odour  renders 
it  difficult  to  induce  people  to  persist  in  its  use. 
Rich  cream  maybe  substituted,  but  should  not 
be  applied  around  the  axilla,  the  groin,  or  other 
parts  where  the  skin  is  in  folds  or  creases,  as 
it  is  very  prone  to  undergo  the  butyric-acid 
fermentation.  These  inunctions  are  best  done 
at  night  and  should  be  preceded,  and  followed 
in  the  morning,  by  a  warm  bath.  Some  form 
of  woollen  night  clothes  should  be  worn,  as 
otherwise  the  bedding  is  sure  to  be  soiled.  In- 
unctions to  protect  parts  from  friction  or  from 
the  irritation  of  the  urine,  etc.,  are  best  made 
with  vaseline,  stiffened  a  little  with  wax  or 
spermaceti,  so  that  its  melting  point  may  be 
raised  somewhat  and  its  tendency  to  run  or  rub 
off  diminished.  Nothing  is  gained  by  using 
for  this  last  purpose  more  than  sufficient  to 
cover  the  parts  completely.  Thoroughly  greas- 
ing the  nostrils  and  upper  lip  will  usually  pre- 
vent the  discharges  of  nasal  affections  from 
causing  raw  and  excoriated  surfaces.  Chafing 
and  blistering  of  and  uncomfortable  sensations 
in  the  feet  of  those  who  walk  long  distances 
may  be  in  a  measure  prevented  by  greasing  the 
socks  with  some  animal  fat,  but  a  clean  pair 
must  be  worn  each  day  and  the  feet  thoroughly 
freed  from  the  fat  at  night  by  washing  with 
warm  water. 

Pat  enters  largely  into  the  composition  of 
nearly  all  the  tissues  and  is  a  very  necessary 
element  of  dietaries,  although  it  is  pretty  well 
established  that  what  is  taken  with  the  food  is 
not  the  sole  source  of  that  in  the  body.  The 
carbohydrate  elements  of  food  are  in  part  con- 
verted into  fat,  and  in  addition  a  certain  amount 
is  derived  from  proteids.  It  makes  little  dif- 
ference, so  far  as  the  deposit  of  adipose  tissue 
and  the  metabolic  changes  in  the  body  are  con- 
cerned, in  what  form  fat  is  ingested :  it  maybe 
animal  or  vegetable,  or  consist  of  palmitin, 
olein,  or  stearin,  as  in  the  changes  it  undergoes 
during  digestion  and  assimilation  it  is  always 
converted  into  a  body  of  practically  the  same 
chetnical  and  physical  properties.  It  aids  very 
materially  in  the  mechanical  preparation  of 
the  food,  converting  it  into  an  emulsion,  and, 
while  that  derived  from  the  carbohydrates  may 
be  sufficient  for  the  wants  of  the  body,  the  ab- 
sence of  fat  from  the  food  is  attended  with 
imperfect  digestion.  Therefore  in  all  condi- 
tions characterized  by  loss  of  flesh  and  strength 
it  is  strongly  indicated,  both  to  supply  the 
waste  and  to  aid  in  digestion.  It  is  also  prob- 
able that  a  diet  lacking  in  fat  is  more  apt  to 
be  followed  by  constipation. 

In  addition  to  the  other  elements,  about  ■} 
oz.  of  fat  is  necessary  for  the  average  individ- 
ual when  leading  a  quiet  life  and  about  3  oz. 
when  engaged  m  labour  or  active  exercise. 
This  latter  amount  is  well  represented  by  the 
3i  lbs.  of  dry  salt  bacon  serving  as  the  weekly 
allowance  of  negroes  employed  in  farm  work, 
etc.,  in  the  Southern  States.  When  a  suitable 
amount  of  fat  is  eaten,  the  quantity  of  nitrog- 
enous elements  may  be  lessened  to  a  consid- 
erable extent.    The  part  which  fat  plays  in 
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increasing  the  adipose  tissue  of  the  idle  is  quite 
important,  but  in  the  active  it  is  of  slight  mo- 
ment, as  the  races  that  use  it  in  the  largest 
amounts  are  the  ones  in  which  adiposity  is  not 
the  rule.  The  inhabitants  of  the  countries 
bordering  on  the  Mediterranean,  negroes,  and 
other  races  use  it  in  rather  larger  quantities 
than  the  average  individuals  of  nearly  all  other 
civilized  peoples ;  yet  they  are  capable  of  great 
endurance,  and,  as  a  rule,  the  working  classes 
are  as  strong.  An  excess  is  apt  to  be  followed 
by  decomposition  of  a  portion  of  it  into  the 
lattv  acids  and  consequent  indigestion. 

'W'hen  what  might  be  termed  pathological 
emaciation  exists,  the  most  suitable  form  in 
which  fat  can  be  employed  is  that  of  cod-liver 
oil,  but  in  the  convalescence  from  ordinary 
acute  disorders  it  may  be  dispensed  with  and 
larger  amounts  of  butter  than  are  usually  used 
may  be  substituted,  and  the  use  of  cream  and 
other  articles  of  a  fatty  nature  encouraged. 
Smoked  bacon  is  usually  relished  and  is  very 
useful  in  such  conditions.  For  infants  cream 
is  probably  the  best  form  in  which  fat  can  be 
given. 

In  cooking,  lard,  or  what  is  called  lard,  is 
oftener  used  than  anything  else,  and  when 
"straight"  and  well  made  it  is  probably  as 
unobjectionable  as  anything,  but  salt  pork  or 
bacon,  not  smoked,  is  preferred  by  many,  as  it 
imparts  a  more  agreeable  flavour  to  nearly  all 
articles  cooked  in  it.  For  pastry,  shortened 
biscuits,  etc.,  it  is  hardly  suitable.  Cotton-seed 
oil  or  olive  oil  is  preferred  by  many  for  fish  and 
other  articles  the  process  of  cooking  which  is 
rather  one  of  boiling  than  of  frying,  and  for 
such  purposes  the  oil  may  be  employed  again 
and  again,  provided  that  when  it  has  been  used 
for  flsh  it  is  kept  for  that  purpose  alone.  Mut- 
ton fat  is  unsuitable  for  cooking,  as  it  imparts 
a  muttonlike  flavour  to  the  food.  Drippings 
from  beef  may  be  used  for  frying  when  a  dark 
colour  is  not  obiectionable,  and  with  care  they 
may  be  used  a  number  of  times. 

Russell  H.  Nevins. 

FEBBIFT70ES  are  remedies  which  dimin- 
ish febrile  temperature.  The  name  febrifuge 
is  synonymous  with  antipyretic,  but  habit  has 
established  a  quasi-distinction  between  the  two, 
and  antipyretics  may  be  said  to  be  remedies  of 
great  power  against  fever,  and  particularly 
that  class  whose  introduction  is  recent  and 
whose  derivation  is  from  coal  tar,  while  febri- 
fuges are  rather  mild  remedies.  Antipyretics, 
too,  act  in  some  cases  to  diminish  heat  pro- 
duction as  well  as  to  increase  its  dissipation, 
while  febrifuges  reduce  fever  heat  rather  by 
increase  of  heat  dissipation  and  mainly  by  their 
action  as  vasodar  sedatives  and  as  diapho- 
retics. These  distinctions  are,  however,  rather 
those  of  fancy  than  of  fact,  and  the  actual  dif- 
ference between  febrifuges  and  antipyretics  is 
not  apparent,  for,  regardless  of  drugs  of  recent 
introduction,  both  names  apply  equally  to 
remedies  which  reduce  fever;  febrifuge  is  a 
term  our  medical  ancestors  used,  while  anti- 
pyretic is  its  modern  synonym. 

The  febrifuge  drugs  in  use  in  former  years 
are,  as  I  have  said,  principally  those  which  pro- 


duce circulatory  sedation,  such  as  aconite  and 
veratrum  viride,  and  those  which  cause  per- 
spiration, notably  sweet  spirit  of  nitre  and 
spirit  of  Mindererus.  Quinine,  too,  was  often 
described  as  a  febrifuge.  Besides  drugs,  there 
were  employed,  and  still  are,  a  number  of  pro- 
cedures which  are  febrifuge,  some  of  them  by 
virtue  of  diaphoresis.  Of  these  the  old-fash- 
ioned sweat  is  an  example,  as  are  also  hot 
drinks  and  the  mustard  foot-bath.  The  alcohol- 
bath  or  the  alcohol-and-warm-water  sponge  is 
in  like  manner  febrifuge,  though  not  by  dia- 
phoresis. From  this  somewhat  limited  arma- 
mentarium the  number  of  febrifuge  drugs  and 
measures  has  rapidly  increased  with  years  until 
by  the  discovery  and  introduction  of  some  of 
the  coal-tar  preparations  the  class  has  come  to 
include  a  considerable  number  of  active  re- 
ducers of  temperature,  now  known  as  anti- 
pyretics. 

The  therapeutical  employment  of  febrifuges 
is  for  the  reduction  of  fever,  and  they  are  ap- 
propriate whenever  the  temperature  is  such  as 
manifestly  to  add  to  the  patient's  discomfort 
or  his  danger.  Contra-indications  to  their  em- 
ployment are  few  and  practically  confined  to 
extreme  exhaustion  and  circulatory  weakness. 
So  far  as  the  "  febrifuges  "  of  the  past  are  con- 
cerned, their  power  to  reduce  temperature  in 
itself  was  limited,  for  cool  sponging,  diaphore- 
sis, and  safe  vascular  sedation  will  not  compare 
in  activity  with  the  action  of  the  modern  anti- 
pyretics, and  sweating  and  the  use  of  vascular 
sedatives  are  certainly  not  suited  to  continued 
employment.  In  slight  fevers,  "  febricula  "  and 
those  rises  of  temperature  which  so  often  fol- 
low exposure  and  indigestion,  especially  in 
children,  the  sweat  or  the  foot-bath,  nitre  and 
aconite,  with  the  purge,  which  was  generally 
their  accompaniment,  were  and  are  in  a  high 
degree  efiicient  and  febrifuge.  (See  Antipy- 
retics.)— Henry  A.  Griffin. 

FEBKILINE. — This  is  a  proprietary  prep- 
aration sometimes  called  "tasteless  quinine," 
said  to  consist  of  a  lemon  syrup  free  from 
acidity  and  holding  in  solution  a  moderate 
amoimt  of  quinidine. 

FEEDIITGr. — See  Alimentation,  Dietetic 
Treatment.  Foods,  Milk,  etc. 

FEL  BOVINUM,  Fel  tauri  depuratum.— 
See  Ox  gall. 

FENNEL.— See  Fceniculum. 

FERN,  MALE.— See  Aspidium. 

FEBBATIN.— Schmiedeberg,  of  Strass- 
burg,  gave  this  name  to  an  organic  iron  com- 
pound isolated  by  him  from  the  liver  of  the 
pig.  It  is  now  made  by  the  action  of  iron  and 
potassium  tartrate,  together  with  caustic  soda, 
on  white  of  eggs.  It  is  said  to  be  an  acid  al- 
buminate of  iron,  and  is  thought  to  be  con- 
verted into  the  sesquiohloride  by  the  process  of 
digestion.  It  is  an  odourless  and  tasteless 
brown  powder  of  neutral  reaction,  containing 
from  6  to  10  per  cent,  of  iron.  Sohmiedeberg 
recommended  it  as  a  readily  assimilable  prep- 
aration of  iron,  indicated  as  a  remedy  in  cases 
in  which  the  ordinary  preparations  of  iron 
would  be  applicable  for  their  tonic  action.    A. 
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number  of  observers  have  reported  its  favour- 
able operation  in  cases  of  ancsmia  and  chlorosis, 
notably  Mr.  John  Harold,  of  London  (Practi- 
tioner, Aug.,  1894),  who  gives  notes  of  three 
oases  and  states  that  in  none  of  them  did  the 
administration  of  ferratin  produce  any  digest- 
ive trouble  or  constitutional  disturbance.  He 
emphasizes  the  importance  of  rest  in  the  treat- 
ment of  chlorotio  anaemia,  and,  after  remark- 
ing how  dilBoult  it  is  to  decide  upon  the  relative 
value  of  medicinal  preparations  of  iron  in  these 
cases,  inasmuch  as  many  of  them  end  in  spon- 
taneous recovery  without  any  medicinal  treat- 
ment whatever  when  the  patients  have  been 
placed  under  favourable  hygienic  surroundings, 
he  goes  on  to  say :  "  As  yet  but  little  is  known 
as  to  how  the  assimilation  of  iron  is  regulated 
by  the  organism,  and  we  are  also  more  or  less 
in  the  dark  as  to  the  conditions  and  form  of 
its  absorption.  Until  our  knowledge  on  these 
points  has  been  advanced,  no  definite  pro- 
nouncement can  be  made  or  verdict  given  as  to 
which  iron  compound  will  be  our  ideal  thera- 
peutic preparation.  According  to  Bunge,  in- 
organic iron  is  solely  of  use  in  combating  and 
neutralizing  the  hydrogen  sulphide  present  in 
the  alimentary  canal,  the  haemoglobin  present 
in  the  red  blood-corpuscles  deriving  its  iron 
constituents  from  the  organically  combined 
iron  in  our  food.  In  other  words,  the  hydro- 
gen sulphide  is  prevented  from  robbing  the 
food  of  its  organic  iron.  Intestinal  antiseptics 
accordingly  might  prove  of  equal  efficacy  with 
our  usually  prescribed  inorganic  iron  com- 
pounds, and  it  has  been  found  that  when  pre- 
scribed they  have  indirectly  increased  the 
formation  of  the  haemoglobin.  With  iron,  as 
with  many  other  drugs,  apparently  trivial  dif- 
ferences in  the  methods  and  form  in  which  it 
is  administered,  and  the  dosage  in  individual 
cases,  not  unfrequently  produce  a  great  differ- 
ence in  the  result  obtained.  The  full  recogni- 
tion of  this  important  fact  should  ever  be  before 
our  minds ;  and  it  is  because  of  want  of  proper 
attention  to  what  may,  at  first  sight,  seem  a 
small  detail — the  form  of  administration  of 
our  therapeutic  measures — that  we  so  often  fail 
to  derive  the  desired  benefit.  It  can  not  but 
be  acknowledged  that  inorganic  iron  as  gener- 
ally prescribed  cures  anaemia  in  the  majority 
of  cases,  but  some  preparations  undoubtedly 
yield  better  results  than  others.  How  the  in- 
organic iron  acts  in  cases  of  ohloranaemia  is 
doubtful,  but  most  likely  its  modus  operandi 
is  that  already  explained.  Remembering  that 
the  liver  of  many  animals  naturally  contains  a 
highly  ferrated  compound,  and  that  the  liver 
performs  a  ferrogenic  function  in  storing  up 
iron  from  the  blood  of  the  portal  vein — a  fact 
so  constantly  observed  in  cases  of  pernicious 
anaemia — possibly  excreting  it  when  the  needs 
of  the  economy  require  it,  it  is  interesting  to 
note  the  effects  of  the  artificially  prepared  fer- 
ratin. This,  as  Prof.  Schmiedeberg  has  related, 
is  the  outcome  of  the  endeavours  made  by  him 
to  administer  iron  in  '  organic '  combination, 
and  it  certainly  appeared  to  exert  a  remarka- 
ble hsematinic  effect  in  the  cases  recorded." 

M.  Germain  See  corroborates  the  testimony 
of  others  in  favour  of  ferratin,  also  Schmiede- 


berg's  statement  that  it  is  applicable  not  only 
in  chlorosis  and  anfemia,  but  as  an  alimentary 
substance  in  those  apparently  healthy  subjects 
who  simply  need  "  toning  up."  No  deleterious 
or  cumulative  effects  have  been  observed  from 
it.     The  dose  is  from  8  to  30  grains. 

rERRIPYRINE.— See  Fekropteinb. 

FERKOHiEMOL,  hcemolum  ferraium,  ac- 
cording to  Robert  (cited  in  Therap.  Woch., 
Mar.  3,  1895),  is  a  brown  powder  containing 
iron  in  two  states,  one  of  which  is  that  of  a 
stable  organic  combination.  It  is  used  as  a 
tonic  where  a  readily  assimilable  preparation 
is  required,  in  doses  of  8  grains  three  times  a 
day,  shortly  before  eating. 

FERBOPYBIlirE.— Hederich,  of  Heidel- 
berg {Therap.  Woch:,  Jan.  6, 1895 ;  Lyon  med., 
Feb.  17,  1895),  recommends  a  new  haemostatic 
called  by  this  name.  It  is  said  to  be  a  definite 
combination  of  iron  perchloride  and  antipyrine 
under  the  form  of  a  reddish  orange- coloured 
powder  which  is  easily  soluble  in  cold  water, 
and  to  have  several  appreciable  advantages 
over  iron  perchloride,  for  it  has  neither  its 
caustic  qualities  nor  its  bad  taste ;  its  hsemo- 
static  properties  are,  moreover,  said  to  be  supe- 
rior to  those  of  the  perchloride.  In  a  case  of 
profuse  hemorrhage  caused  by  a  very  vascular 
myxoma  of  the  nasal  cavity  the  application 
of  two  tampons  saturated  with  a  20-per-cent. 
solution  of  ferropyrine  was  sufficient  to  arrest 
the  flow  of  blood  completely.  It  may  be  em- 
ployed internally  in  doses  of  8  grains.  Hede- 
ricn  thinks  that  it  should  be  tried  in  cases  of 
hlennorrhagia  in  injections  of  a  1-per-oent.  or 
a  l"5-per-cent.  solution. 

FEBRUGIlTOTrS     PREPARATIONS, 

FERRUM.— See  Iron. 

FICUS  (U.  S.  Ph.,  Br.  Ph.),  FIGS.— Figs 
are  esteemed  slightly  laxative.  The  pulp  en- 
ters into  the  composition  of  confection  of  senna. 

FILIX  MAS.— See  Aspidium. 

FIR  WOOIj  is  a  woolly,  fibrous  substance 
obtained  from  the  leaves  of  Pinus  silvestris 
and  other  European  firs  or  pines.  It  is  used 
as  a  local  application  in  chronic  rheumatism, 
the  affected  part  being  enveloped  in  a  thick 
batting  of  this  material.  This  wool  has  also 
been  woven  into  a  cloth  and  made  into  clothing, 
and  an  extract  has  been  made  from  it  which 
has  a  limited  popular  use.  There  is  no  evidence 
that  fir  wool  is  better  than  ordinary  cotton 
batting  or  woollen  cloth,  and  it  has  no  specific 
influence  in  rheumatism. 

[Fir- wool  oil,  oleum  pini  sylvestris  (Br.  Ph.), 
is  distilled  from  the  fresh  leaves  of  Pinus  sil- 
vestris. It  is  the  essential  ingredient  of  the 
vapor  olei  pini  sylvestris  of  the  Br.  Ph.]. 

Samuel  T.  Armstrong. 

FLACOTJRTI A.— The  leaves  of  Flacourtia 
cataphraeta,  an  East  Indian  bixaceous  plant, 
are  esteemed  tonic  and  astringent  in  diarrhcBU 
and  general  debility,  and  have  been  recom- 
mended as  a  remedy  for  hoarseness  and  for 
nausea.  An  unofficial  tincture  is  prepared 
with  1  part  of  the  leaves  and  5  parts  of  alco- 
hol, of  which  the  dose  is  -J  fl.  drachm. 


433 


PERRIPYRINE 
FLUOEOL 


FLAG,  BLUE.— See  Iris. 

FLAG,  SWEET.— See  Calamus. 

FLAXSEED.— See  Linseed. 

FLOTJB  is  a  fine  powder  of  a  cereal  grain. 
That  most  used  is  wheat  flour,  the  ground 
and  sifted  grain  of  Triticum  sativum,  and  it  is 
official  in  the  Br.  Ph.  as  farina  tritici.  It  is 
inodorous,  almost  insipid,  and  its  colour  varies 
from  pure  white  to  a  dusky  white.  It  contains 
starch,  gluten,  saccharine  matter,  albumin,  and 
gum,  the  proportions  of  which  vary  with  dif- 
ferent grades  of  wheat.  Flour  made  from 
the  whole  grain  contains  soluble  phosphates, 
principally  potassium  and  magnesium  phos- 
phates, and  insoluble  iron  and  calcium  phos- 
phates. These,  as  well  as  a  ferment  which 
changes  starch  into  sugar,  are  lost  in  making 
the  fine  grades  of  table  flour. 

Bread  is  made  by  making  flour  into  a  dough 
with  water,  etc.,  and  adding  yeast.  The  dough 
is  set  aside  for  some  hours  to  ferment ;  in  the 
fermentation  excited  by  the  yeast  carbonic-acid 
gas  is  formed,  and  numerous  small  spaces  are 
formed  in  the  dough,  which  is  exposed  to  heat 
to  make  bread. 

Wheat  flour  is  seldom  used  in  medicine ;  it 
is  a  popular  application  in  burns  and  in  ery- 
thematous or  pruritic  eruptions. 

Baked  flour  is  a  preparation  which  is  made 
by  baking  wheat  flour  in  a  slack  oven  until  it 
acquires  a  pale-bufE  hue.  It  is  used  as  a  food 
for  infants  affected  with  diarrhoea. 

Boiled  flour  is  prepared  by  tying  fine  flour  in 
a  linen  cloth  as  tightly  as  possible,  and  dipping 
the  bag  frequently  into  cold  water  and  cov- 
ering its  outside  with  flour  until  a  crust  is 
formed  which  will  prevent  the  water  soaking 
into  the  bag ;  the  bag  is  then  put  into  boiling 
water  and  allowed  to  boil  for  some  time.  When 
cold,  the  flour  is  divided  into  small  oblong 
pieces  which  are  rolled  into  powder  when  used. 
It  is  a  useful  food  for  young  children  that  have 
a  tendency  to  gastro-intestinal  indigestion. 

Flour  gruel  is  made  by  mixing  a  tablespoon- 
f  ul  of  flour  with  enough  milk  to  make  a  smooth 
paste,  which  is  stirred  into  a  quart  of  boiling 
milk  and  boiled  for  half  an  hour.  Salt  is  then 
added  to  season  it  and  it  is  strained.  It  is  used, 
with  or  without  malt  extract,  in  diarrhoea  and 


Boiled-flour  gruel  is  made  by  grating  two 
tablespoonfuls  of  flour  from  a  boiled-flour  ball, 
making  it  into  a  smooth  paste  with  cold  water, 
and  stirring  it  into -J-' a  pint  of  boiling  milk. 
It  is  allowed  to  simmer  for  a  few  minutes  and 
then  it  is  sweetened.  It  is  used  in  gastro-intes- 
tinal disorders. 

Flour  soup  is  made  by  adding  sufficient  flour 
to  cover  a  lump  of  butter  melted  in  a  skillet, 
and,  when  the  flour  is  thoroughly  browned  by 
the  heat,  adding  a  cup  of  milk  and  water  and 
boiling  the  mixture.  It  is  strained,  salt  is 
added,  and  it  is  served  hot.  It  is  used  as  a 
food  for  invalids. — Samuel  T.  Armstrong. 

FLUORESCEIN  is  the  name  of  a  sub- 
stance obtained  by  heating  equal  weights  of 
resorcin  and  phthalic  anhydride  to  a  tempera- 
ture of  200°  C. 

Probably  the  substance  thus  produced  is  not 


always  the  same,  because  there  is  a  difference 
not  only  in  various  descriptions  of  the  drug, 
but  also  in  the  given  chemical  formulae.  The 
colour  is  described  as  yellow,  yellowish  brown, 
dark  brown,  and  brick-red.  According  to  some 
writers  it  is  crystalline ;  others  say  it  occurs  in 
powder  or  in  flocks.  One  author  says  it  is  not 
very  soluble  in  alcohol,  another  that  it  is  readi- 
ly soluble  in  alcohol.  Three  chemical  formulae 
given  to  indicate  its  composition  are  CjoHuOa, 
C110H12O6,  and  CjoHisOe. 

Another  source  of  the  confusion  which  sur- 
rounds this  subject  arises  from  the  fact  that 
many  authors  confound  fluorescin  with  fluor- 
escein, while  those  who  distinguish  between 
them  do  not  seem  to  be  agreed  as  to  what  the 
distinction  should  be.  One  author  says  that 
fluorescin  is  a  yellow  powder  formed  by  heat- 
ing fluorescein  with  a  solution  of  caustic  soda 
and  zinc  dust ;  another,  that  it  is  a  colourless 
acid.  It  is  evident  from  the  foregoing  that  a 
positive  description  of  either  fluorescein  or 
fluorescin  can  not  be  given,  but  that  which 
seems  to  me  to  be  probably  as  nearly  correct 
as  can  be  found  at  present  is  the  following : 
Fluorescein  occurs  in  at  least  two  forms,  one, 
CjoHiiOe,  occurring  as  yellow  flocks,  the  other, 
C20H14O6 — HaO,  as  a  brick  -  red,  crystalline 
powder.  Fluorescin  is  a  colourless  acid, 
CaoHiiOe,  soluble  in  ether. 

A  common  property  of  all  these  substances, 
that  are  so  closely  allied,  is  that  of  imparting 
a  rich  green  fluorescence  to  alkaline  solutions. 
Another  property  which  appears  to  be  held  by 
them  almost  in  common  is  that  of  staining 
green  an  abraded  corneal  surface,  but  all  va- 
rieties do  not  seem  to  possess  it  to  an  equal 
degree.  The  red  variety  is  the  one  recom- 
mended and  used  to  a  certain  extent  in  oph- 
thalmology. It  has  no  direct  therapeutic 
value,  to  the  best  of  our  present  knowledge, 
but,  as  it  is  non-irritant  and  produces  no  bad 
after-effects,  it  is  useful  to  mark  plainly  the 
exact  area  of  an  ulcer  of  the  cornea  which  is 
to  be  cauterized,  to  detect  minute  corneal  ul- 
cers, and  to  show  accurately  the  position  of  a 
minute  foreign  body,  and  so  facilitate  its  re- 
moval from  the  cornea.  In  all  these  cases  the 
abraded  surface  is  stained  green  and  shows 
plainly  in  contrast  with  the  normal  corneal 
tissue  which  surrounds  it.  It  is  said  that  the 
corneae  of  the  dead  will  take  the  staining,  al- 
though those  of  the  living  will  not  except  when 
abraded,  and  hence  its  use  has  been  suggested 
as  a  test  to  determine  when  death  has  occurred. 
Fluorescein  has  also  been  used  to  test  the  per- 
meability of  strictures  of  the  nasal  duct. 

The  solution  usually  recommended  is  one 
of  10  grains  of  fluorescein  and  from  7  to  15 
grains  of  sodium  bicarbonate  to  1  ounce  of 
water. — Matthias  Lanckton  Foster. 

FLUOBOL,  or  sodimn  fluoride,  is  a  bluish- 
white  salt,  odourless  and  soluble  in  water.  M. 
Duclos  {Presse  med.,  Sept.  14, 1895)  has  used  it 
in  the  treatment  of  dacryocystitis  in  its  differ- 
ent stages.  A  1-per-cent.  solution,  he  reports, 
instantly  and  definitely  arrests  vital  fermenta- 
tions, but  does  not  suspend  chemical  fermen- 
tations.    A  1-per-cent.  solution,  and   even  a 
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solution  in  the  proportion  of  one  in  two  hun- 
dred, prevent  the  development  of  pyogenic 
bacteria.  M.  Duclos  thinks  fluorol  is  prefer- 
able to  corrosive  sublimate,  to  nitrate  of  silver, 
to  potassium  permanganate,  and  to  formol,  be- 
cause injections  of  it  into  the  laorymal  ducts 
are  not  painful,  and  especially  because  of  the 
curative  efEeots  obtained  by  him.  M.  Lagrauge 
(ibid.)  thinks  that  the  good  results  obtained 
by  fluorol  in  the  treatment  of  dacryocystitis, 
where  injections  of  corrosive  sublimate  have 
failed,  are  due  to  the  fact  that  fluorol  does  not 
coagulate  the  albumin,  and  the  microbes  are 
not  protected  against  its  action  by  a  covering 
of  albumin.  Furthermore,  the  mucous  mem- 
brane of  the  lacrymal  ducts  tolerates,  without 
the  least  reaction,  injections  of  fluorol,  which 
are  not  caustic  or  painful.  It  is  said  not  to 
provoke  the  slightest  irritation. 

rCBNICXTIiTJM  (U.  S.  Ph.),  fmnicuU  fruc- 
ius  (Br.  Ph.),  fructus  fmniculi  (Ger.  Ph.), 
fennel,  is  the  dried  fruit  of  Fmnieulum  capil- 
laceum.  It  is  a  mild  carminative.  Fennel 
water,  aqua  fmniculi  (Br.  Ph.,  Ger.  Ph.),  may 
be  given  in  doses  of  from  15  to  40  drops.  The 
dose  of  the  volatile  oil,  oleum  fmniculi  (Ger. 
Ph.),  is  from  1  to  10  drops  given  on  sugar. 

FOMENTATION'S  are  liquids  applied  to 
the  surface  of  the  body  by  means  of  some  ab- 
sorbent material,  usually  cloth.  The  liquids 
so  applied  are  generally  warmed.  The  name 
stupe  is  often  applied  as  synonymous  with 
fomentation,  but  though  the  distinction  is  of 
little  practical  importance,  there  is,  strictly 
speaking,  a  difference,  a  fomentation  being  the 
liquid  applied,  while  a  stupe  is  the  absorbent 
material  which  conveys  it. 

In  former  years  a  large  number  of  medicinal 
fomentations  were  in  use,  some  of  them  ofificial, 
and  the  f omentum  commune,  or  f omentum  dis- 
cutiens,  of  old  pharmacopoeias  was  a  mixture 
of  alcohol,  vinegar,  camphor,  and  honey.  A 
few  medicinal  fomentations  indeed  are  still 
recognised  by  the  Fr.  Cod.,  but  the  general 
belief  is  now  that  medicinal  fluids  so  applied 
are  not  active  save  as  they  may  be  irritant, 
and  that  the  efEectiveness  of  fomentations  is 
not  determined  by  their  medicinal  ingredients 
but  by  their  heat.  For  these  reasons  fomenta- 
tions at  the  present  time  usually  consist  of  hot 
water  applied  on  cloths  or  sponges,  to  which 
an  irritant  is  sometimes  added,  oil  of  turpen- 
tine in  particular. 

In  preparing  a  fomentation  flannel  is  usually 
employed.  A  piece  of  suitable  size  is  dipped 
in  boiling  water,  wrung  out,  and  immediately 
applied.  To  aid  in  the  wringing  out,  a  process 
which  would  otherwise  be  painful,  a  stout 
towel  is  fastened  to  two  strong  rods,  and,  the 
wet  flannel  having  been  placed  in  the  towel 
and  covered  by  it,  the  rods  are  twisted  until  as 
much  of  the  water  as  may  be  is  squeezed  out. 
The  fomentation  is  then  applied  and  covered 
by  some  heat-retaining  material.  Notwith- 
standing this  covering,  a  fomentation  will 
quickly  cool,  and  therefore  frequent  repetition 
is  necessary.  The  skin  thus  acted  upon  will 
be  left  in  a  reddened  condition,  and,  to  prevent 
the  subsequent  danger  from  cooling,  must  be 


wiped  dry  and  suificiently  protected.  To  add 
to  the  activity  of  the  fomentation  a  few  drops 
of  oil  of  turpentine  may  be  sprinkled  upon  the 
flannel  just  previous  to  its  application.  In- 
deed, it  is  recommended  by  some  that  the 
flannel,  when  dipped  in  hot  water  and  wrung 
out,  shall  be  dipped  into  warm  turpentine  oil, 
again  wrung  out,  and  applied,  but  this  gener- 
osity in  turpentine  will  be  objectionable  in  the 
larger  number  of  cases  because  of  the  highly 
irritating  character  of  that  drug.  The  fomen- 
tation with  oil  of  turpentine  is  commonly  re- 
ferred to  as  the  "  turpentine  stupe." 

The  therapeutical  uses  of  fomentations  are 
in  general  those  of  poultices,  because  both 
these  remedial  agents  act  by  virtue  of  heat  and 
moisture  alone.  Fomentations,  however,  are 
far  briefer  in  action  than  poultices;  while  a 
well-made  and  well-protected  poultice  may  be 
serviceable  for  two  hours  and  even  longer,  a 
fomentation  equally  well  applied  will  be  active 
no  longer  than  a  few  minutes.  Fomentations, 
consequently,  are  suited  rather  to  those  con- 
ditions where  prompt  action  is  required  and 
where  the  impression  need  not  be  long  main- 
tained, and  of  such  conditions  the  several 
varieties  of  colic  are  examples.  In  some  cases, 
especially  of  abdominal  disorder,  the  weight  of 
a  poultice  is  an  objection  to  its  use,  and  then 
fomentations  become  desirable.  (See  Stupes.) 
Henbt  a.  Griffin. 

FOODS. — Food  is  a  mixture  of  various  or- 
ganic and  inorganic  principles.  The  chief  in- 
organic proximate  principles  are  water  and 
certain  metallic  salts,  the  most  important  of 
which  is  sodium  chloride.  The  organic  prin- 
ciples are  three  in  number,  classifled,  according 
to  their  chemical  composition,  as  proteids,  fats, 
and  carbohydrates.  The  proteids  are  those 
foods  in  which  nitrogen  is  the  most  prominent 
element,  and  include  albumin,  fibrin,  and 
globulin.  The  fats,  or  hydrocarbons,  are  de- 
rived from  both  the  animal  and  vegetable 
kingdoms.  In  these  foods  carbon  is  the  most 
important  element.  In  the  carbohydrates  car- 
bon is  again  the  important  element.  It  is 
combined  with  oxygen  and  hydrogen  in  the 
proportion  to  form  water.  This  group  includes 
the  sugars  and  starches.  The  teaching  of  Lie- 
big  that  the  proteids  are  devoted  in  the  body 
exclusively  to  flesh  formation  and  the  fats  and 
starches  to  heat  production  is  now  known  to 
be  not  wholly  true.  The  heat  value  of  proteids 
is  equal  to  that  of  the?  carbohydrates  and  a 
little  less  than  one  half  that  of  the  fats.  We 
do  not  obtain,  however,  from  these  elements 
their  full  heat-producing  value,  because  of 
their  important  office  of  building  up  tissue  and 
repairing  waste,  which  utilizes  a  part  of  their 
potential  heat-producing  power.  The  fact 
remains  that  the  proteids  have  some  share  in 
generating  heat  and  producing  muscular  power. 
A  diet  of  proteids  alone  may  give  rise  to  the 
storing  up  of  fat. 

It  is  evident  that  properly  constituted  food 
should  contain  a  due  proportion  of  each  of 
these  proximate  principles.  As  this  condition 
exists  in  but  very  few  single  foods,  a  mixed 
diet  becomes  necessary.    No  one  food,  in  fact, 
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contains  all  the  elements  in  the  proper  propor- 
tion for  the  adult.  Milk,  which  is  most  nearly 
a  perfect  food,  has  too  large  a  proportion  of 
nitrogen  for  the  oarbon.  In  vegetable  foods, 
as  a  rule,  the  carbohydrates  predominate ;  in 
animal  foods  the  fats  and  proteids.  Although 
the  proximate  principles  derived  from  vegeta- 
ble and  animal  foods  show  chemically  little  or 
no  difference,  physiologically  they  act  in  a  de- 
cidedly diflferent  manner.  Animals  have  been 
found  to  thrive  best  on  a  diet  in  which  the  car- 
bon is  derived  from  both  the  fats  and  the  carbo- 
hydrates. It  is  well  known  that  starch  from  some 
plants  is  more  readily  digested  than  that  from 
others.  Proteids  of  animal  origin  are  digested 
more  quickly  and  completely  than  those  from 
the  vegetable  kingdom.  Animal  fats  are  also 
digested  more  easily  than  vegetable  fats.  The 
latter  are  less  digestible  partly  because  of  the 
cellulose  covering,  which  is  very  insoluble.  The 
large  amount  of  starch  contained  in  vegetables 
tends  to  produce  acid  fermentation.  Animal 
food  has  a  distinctly  stimulating  tendency, 
owing  to  crystalline  nitrogenous  bodies  which 
are  contained  in  the  muscle  serum.  Beef-tea, 
as  ordinarily  made,  contains  these  stimulating 
elements,  but  lacks  almost  completely  the 
nourishing  elements.  Properly  selected  veg- 
etable food  undoubtedly  contains  all  the 
proximate  principles.  The  fact  that  certain 
mdividuals  live  in  health  without  meat  simply 
proves  that  vegetarianism  can  be  tolerated.  It 
does  not  prove  that  it  is  best. 

The  study  of  the  accompanying  tables  will 
show  that  proteid  is  the  most  universal  prox- 
imate principle.  Nitrogenous  matter  is  found 
in  almost  every  class  of  foods.  All  vegetables 
contain  it  in  considerable  amounts.  The 
leguminous  vegetables  contain  more  proteid 
than  meat.  This  is  important,  and  should  not 
be  forgotten  in  prescribing  vegetable  diet. 
Meat,  however,  contains  no  starch  or  sugar. 
In  vegetables,  although  proteid  is  invariably 
present  in  greater  or  less  quantity,  the  sugars 
and  starches  occur  in  amounts  from  three  to 
five  times  greater. 

Vegetable  Foods. — The  cereal  grains  are 
the  most  important  and  the  most  largely  used 
of  vegetable  foods.  Their  chief  food  constitu- 
ents are  albumin,  fat,  starch,  and  sugar.  In 
making  meal  and  flour  the  outer  husk,  consist- 
ing chiefly  of  cellulose,  is  removed.  This  is 
the  indigestible  element,  and  occurs  in  largest 
amount  in  oats.  Wheat  is  the  most  universally 
used  of  the  cereals,  corn  being  largely  substi- 
tuted in  this  country  and  rye  and  barley  in 
Europe.  Rice,  while  it  contains  more  starch 
than  any  of  the  other  cereals,  contains  the 
smallest  amount  of  proteid  and  practically  no 
fat.  This  starch  is  very  digestible,  boiled  rice 
being  digested  in  an  hour.  The  nutritive 
value  of  rice  is  small,  and  it  is  not  suitable  as 
an  exclusive  article  of  diet.  In  countries 
where  it  is  used  largely  it  is  combined  with 
oil  or  proteid.  Indian  corn  also  contains  a 
large  amount  of  starch  and  considerable  fat.  It 
is  somewhat  more  nutritious  than  rice,  but  re- 
quires rather  more  than  three  hours  for  diges- 
tion. Its  use  frequently  causes  diarrhoea  and 
digestive  disorders.    To  furnish  a  complete 


food,  corn  should  be  combined  with  an  animal 
proteid  and  fat.  Oatmeal  is  rich  in  fat,  but 
contains  less  starch  than  the  other  grains. 
When  not  sufBciently  cooked,  it  is  irritating 
and  frequently  causes  digestive  disturbance. 
It  can  not  be  taken  by  some.  Thorough  and 
prolonged  cooking  largely  removes  these  ob- 
jectionable features.  Children  with  whom 
oatmeal  disagrees  are  frequently  able  to  eat 
it  without  trouble  when  it  is  cooked  for  two 
hours.  Arrowroot,  tapioca,  and  sago  are 
composed  almost  entirely  of  starch,  without 
fat  or  proteid.  They  require  from  one  to  two 
hours  for  digestion.  They  are  especially 
adapted  to  conditions  of  weak  digestion. 

Wheat  bread  is  probably  more  largely  used 
in  this  country  than  any  other  article  of 
vegetable  diet.  White  bread  is  made  from 
flour  from  which  the  cellulose  and  part  of  the 
starch  and  sugar,  and  a  large  proportion  of 
the  gluten,  have  been  removed.  Brown  bread 
and  so-called  Graham  bread  contain  all  the 
elements  of  wheat.  They  have  been  vaunted 
as  greatly  superior  to  white  bread.  In  consti- 
pation they  undoubtedly  have  a  beneficial 
effect.  It  is  extremely  doubtful,  however, 
whether  their  universal  use  is  to  be  desired. 
In  connection  with  white  bread  and  other  diet, 
they  are  certainly  valuable  food  elements. 
Macaroni  consists  chiefly  of  gluten  with  a 
small  proportion  of  starch  and  fat.  When 
plainly  cooked  it  is  digestible  and  nutritious. 
With  a  large  amount  of  butter  and  cheese,  it 
is  not  suitable  for  invalids.  White  bread 
requires  from  three  and  a  half  to  four  hours 
for  digestion.  Brown  bread  requires  a  some- 
what longer  time.  The  composition  of  bread 
is  shown  by  the  following  table  : 


Pro- 
teids. 

Fat. 

Carbo- 
hydratoB. 

Ash. 

Water. 

Wheat  bread 

Rye  bread 

8-80 
7-TO 

roo 

TOO 

6500 

48  00 

1-70 
1-60 

33  00 
4000 

The  following  table,  showing  the  food  value 
of  the  cereals,  is  from  Yeo,  based  upon  Bauer : 

Wheat. 
Eye . . . 
Barley. 
Oats... 
Maize. . 
Eice... 


PtDlelds. 

Fat. 

Starch 
and  sugar. 

Celln- 
lose. 

Ash. 

12-43 

1-70 

67-89 

8-66 

1-79 

11-43 

1-71 

67-83 

2-01 

1-79 

11-16 

212 

65-51 

4-80 

2-63 

11-73 

6-04 

55-43 

10-83 

3-05 

10-05 

4-76 

66-78 

284 

0-69 

7-81 

0-69 

76-40 

0-78 

0-09 

13-54 
15-26 
13-78 
12-72 
13-88 
13-23 


Buckwheat,  though  not  belonging  to  the 
cereal  famil);,  is  largely  used  in  this  country; 
Its  composition  is  as  follows  :  Proteids,  9-38  ; 
fat,  1-89  ;  starch  and  sugar,  70-68. 

The  potato  is  more  largely  used  than  any 
other  vegetable  food  except  wheat.  It  varies 
greatly  in  its  composition,  but  a  large  amount 
of  starch  is  always  present.  It  is  readily 
digested,  and  yields  a  large  proportion  of 
vegetable  acids.  Owing  to  the  ease  with 
which  it  is  preserved,  it  is  more  extensively 
used  as  a  fresh  vegetable  than  any  other 
member  of  its  class.  The  composition  of  the 
sweet  potato  is  much  the  same  as  that  of  the 
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white,  except  that  the  proportion  of  sugar  is 
almost  three  times  as  great  and  that  of  the 
starch  is  somewhat  less.  It  is  not  so  digestible 
as  the  ordinary  potato  and  does  not  keep  so 
well.  Turnips,  beets,  carrots,  and  parsneps 
are  much  slower  and  more  difficult  of  diges- 
tion than  potatoes.  They  also  possess  far  less 
nutritive  value.  The  beet  contains  an  unusual 
proportion  of  sugar,  and  is  the  most  nutritious 
member  of  this  group.  The  cabbage  repre- 
sents a  large  group  of  vegetables  (the  Crucif- 
erm).  It  possesses  but  little  nutritive  value, 
but  has  strong  antiscorbutic  properties,  and  is 
a  valuable  addition  to  the  dietary.  It  is  a 
notable  fact  that  this  group  does  not  contain 
a  single  poisonous  plant. 

Leguminous  plants  furnish  some  of  the  most 
valuable  of  foods.  Peas,  beans,  and  lentils  are 
the  most  important  members  of  this  group. 
They  contain  an  enormous  amount  of  nitrog- 
enous matter — more  than  is  found  in  any 
form  of  meat.  Unlike  the  nitrogen  of  meat,  it 
is  combined  with  a  large  amount  of  starch. 
These  plants  are  also  rich  in  inorganic  com- 
pounds, especially  those  of  sulphur,  phos- 
phorus, sodium,  potassium,  calcium,  and 
magnesium.  They  are  the  best  substitutes  in 
the  vegetable  kingdom  for  meat.  It  is  to  be 
noted  that  lentils  are  especially  rich  in  proteid 
and  starch.  They  are  among  the  most  valu- 
able of  vegetable  foods,  and  are  worthy  of 
more  general  use.  The  nutritive  value  of 
these  foods  is  not  diminished  by  drying,  but 
their  digestibility  is  somewhat  affected. 

The  edible  fungi  are  highly  nutritious  and 
very  digestible  forms  of  food.  In  Poland  and 
some  parts  of  Russia  they  form  an  important 
part  of  the  food  of  the  common  people.  They 
are  not  difficult  of  cultivation,  and  can  be 
produced  with  special  facility  in  the  United 
States.  Fresh  American  mushrooms  are,  in 
fact,  greatly  superior  to  those  imported  from 
Europe.^  The  prevalent  idea  that  mushrooms 
are  indigestible  is  erroneous  and  due  to  the 
fact  that  the  rich  dressings  with  which  they 
are  often  served  are  difficult  of  digestion. 

Althoiigh  the  fruits  contain  but  little  of 
nutritive  value,  they  are  important  articles  of 
diet  owing  to  their  antiscorbutic  properties  and 
the  presence  of  vegetable  acids.  The  banana 
is  among  the  most  nutritious  of  fruits,  and  is 
not  indigestible.  Its  use  is  largely  increasing 
in  the  United  States,  thirteen  million  bunches 
being  imported  annually.  The  following  table 
shows  the  food  value  of  various  vegetable 
products : 


Peas 

Beans — 
Lentils.. . 
Potatoes. 
Turnips.. 
Beets  — 
Carrots. . 
Parsneps 
Cabbage . 
Apples. . . 
Grapes. . . 
Oranges . 
Bananas. 


Pro- 

teids. 

hydrates. 

Asb. 

Water. 

23-63 

1--2 

57-69 

2-65 

14-31 

^■ra 

2-28 

57-47 

3-53 

13-60 

a4-m 

1-85 

58-36 

2-47 

12-51 

2-25 

015 

21-92 

1-18 

74-50 

VM 

7-20 

0-60 

91-00 

1-50 

10-50 

4-50 

83-50 

rsu 

0-20 

10-40 

1-00 

83-00 

1-10 

0-50 

15-40 

1-00 

82-00 

2-00 

0-60 

5-80 

0-70 

91-00 

U-39 

14-88 

0-31 

83-58 

0-51) 

23-92 

0-53 

78-18 

0-ra 

7-33 

0-49 

89-01 

4-S6 

0-63 

19-69 

0-97 

79-36 

Animal  Foods. — Among  the  animal  foods 
beef  easily  stands  first,  both  in  nutritive 
quality  and  in  digestibility.  It  varies  consid- 
erably in  its  composition,  according  to  the  age 
of  the  animal  and  the  amount  of  fat.  Lean 
meat  loses  in  cooking  about  one  third  of  its 
total  weight  and  fat  meat  about  one  half. 
Beef  requires,  according  to  Beaumont,  about 
three  hours  for  its  digestion. 

The  toughness  of  meat  is  due  chiefly  to  the 
fibrous  tissue  and  sarcolemma  of  the  muscle 
fibres.  Meat  and  game  are  less  tough  after 
being  kept  for  several  days,  owing  to  the  for- 
mation of  lactic  acid,  which  softens  these 
fibrous  elements. 

Veal  requires  a  greater  length  of  time  for 
digestion,  and  is  less  nutritious  than  beef. 
The  best  veal  is  the  flesh  of  calves  from  six  to 
ten  weeks  old ;  that  of  calves  under  three 
weeks  old  is  not  considered  suitable  for  food, 
and  its  sale  is  prohibited  in  many  places.  It 
has  a  decidedly  laxative  effect. 

Mutton  is  among  the  most  readily  digested 
of  animal  foods.  Though  rich  in  fat,  it  has 
less  nutritive  value  than  beef.  It  is  repugnant 
to  some  people,  and  hence  can  not  always  be 
used  in  sickness. 

Pork  is  richer  in  fat  and  poorer  in  proteid 
than  beef  or  mutton,  hence  it  is  not  so  readily 
digested  by  weak  stomachs.  It  is  much  used 
by  labourers  because  of  the  amount  of  fat  it 
contains,  its  force-producing  quality,  and  the 
readiness  with  which  it  is  cooked  with  vege- 
tables. It  yields  such  a  small  percentage  of 
solids  to  water  that  it  is  never  employed  in 
making  broths. 

The  fowls  employed  for  food  are  either  do- 
mestic or  wild.  The  difference  between  the 
two  results  chiefly  from  the  character  of  their 
food.  Chicken  and  the  domestic  fowls  con- 
tain more  fat  and  the  meat  is  lighter  in 
colour,  but  in  wild  fowl  the  meat  has  a  more 
decided  flavour.  Chicken  is  a  very  important 
article  of  diet  for  the  sick.  It  is  the  most 
digestible  of  all  fowls,  turkey  being  the  next 
in  order  of  digestibility.  Geese  and  ducks 
contain  a  very  large  amount  of  fat,  with  a 
much  less  proportion  of  proteid  than  chicken. 
Partridge  and  wild  fowl  contain  but  little  fat, 
but  a  large  amount  of  proteid. 

The  varieties  of  fish  used  as  food  are  nu- 
merous and  vary  greatly  in  nutritive  value. 
Fish  contains  much  less  "fibrous  element  than 
meat  does.  Fresh  fish  digests  readily,  but 
salted  fish  digests  with  great  difficulty  and 
has  but  slight  nutritive  value.  The  commonly 
accepted  idea  that  fish  is  especially  rich  in 
phosphorus  is  not  substantiated  by  chemical 
analysis.  ^  Oysters  are  extremely  digestible  and 
have  decided  nutritive  value.  They  are  more 
digestible  when  raw  than  when  cooked.  Oyster 
broth  is  very  easily  digested  and  is  an  excel- 
lent article  of  diet  for  the  sick.  The  same 
is  true  of  olam  broth. 

Milk  is  probably  the  only  article  of  food 
which  alone  will  sustain  life  for  long  periods 
of  time.  As  an  exclusive  article  of  diet, 
between  50  and  60  oz.  a  day  are  said  to  be 
required.  Its  digestibility  is  greatly  aug- 
mented by  peptonizing.    Butter  is  one  of  the 
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most  digestible  forms  of  fat.  The  numerous 
imitations,  especially  oleomargarine,  agree 
very  closely  in  chemical  composition,  digesti- 
bility, and  nutritive  value  with  butter  made 
from  cow's  milk.  When  they  are  properly 
made  there  is  nothing  deleterious  in  these  sub- 
stitutes, and  they  are  much  cheaper  ;  but  they 
should  not,  of  course,  be  sold  as  genuine 
butter.  Cheese  is  a  very  concentrated  food 
containing,  practically,  all  the  constituents  of 
milk  except  the  salts  and  a  part  of  the  sugar. 
Differences  in  the  various  kinds  of  cheese 
depend  chiefly  upon  the  character  of  the  milk 
and  the  form  of  fermentation  which  it  under- 
goes. Cheese,  when  taken  in  reasonable  quan- 
tities, is  not  for  most  people  an  indigestible 
article  of  food.  In  certain  forms  of  indiges- 
tion it  is  not  well  tolerated,  and  should  not  be 
used. 

Chittenden,  in  analyses  of  the  various  meat 
extracts,  has  shown  that  they  have  very  little 
nutritive  value  as  compared  with  fresh  lean 
beef.  In  most  of  these  extracts  the  fat  is  less 
than  1  per  cent.,  while  the  total  amount  of 
proteid  matter  available  as  nutriment  ranges 
far  below  1  per  cent.  Some  of  them  are,  in 
fact,  less  nutritious  than  ordinary  beef-tea. 
The  following  table,  made  up  from  various 
sources,  shows  the  composition  of  the  most 
commonly  used  articles  of  animal  food : 


Proteids. 

Fal. 

Aah. 

Water. 

17  51 
19-80 
14-80 
16-50 
18-30 
12-40 

9-80 

7-10 
25 -SO 
19-24 

8-80 
18-90 
13-20 

3-28 
16-98 
18-10 
1400 
16-10 

9-90 
14-01 
14-00 
20-40 
16-00 

13 

3 

29 

15 

4 

31 

48 

66 

36 

1 

3 

4 

16 

0 

1 
14 

6 
13 

1 
10 

an 

16 
60 
80 
80 
90 
10 
00 
80 
50 
30 
80 
10 
40 
25 
20 
90 
00 
10 
80 
51 
50 

70 

3-77 
5-10 
4-40 

4-ro 

4-80 
3-60 
2-30 
2-10 

10-00 
4-83 
1-20 
3 -00 
2-40 
0-67 
1-25 
1-90 

10-00 
1-40 
1-30 
409 
1-60 
1-60 
1-30 

65 

72 
51 
63 
72 
53 
39 
24 
28 
74 
74 
74 
68 
95 
75 
78 
62 
77 
75 
80 
74 
78 

Bfi 

00 

Beef  (tat) 

on 

Veal      

no 

no 

Mutton  (fat) 

no 

Pork  (fat) 

nn 

no 

on 

Venison 

Poultry 

63 
00 

no 

Tripe 

nn 

Beef-lea 

79 

57 

Whitefl.sh 

00 

Herring  (salted) 

Salmon  . 

00 

no 

Eels 

nn 

Oysters 

m 

Egg  (entire) 

no 

White  of  egg 

On 

no 

'JTie  Preservation  of  Food. — During  recent 
years  the  preservation  of  food  by  various 
means  has  grown  to  enormous  proportions. 
Foods  are  canned  in  glass  and  in  tin,  being 
practically  sterilized  and  excluded  from  the 
air.  They  are,  as  a  rule,  as  nutritious  as 
ordinary  fresh  food,  and  sufEer  little  from  the 
process.  The  evaporation  of  food  may  be 
accomplished  in  driers  at  a  high  degree  of 
temperature.  This  method  is  used  especially 
in  the  preparation  of  evaporated  fruits. 
Evaporation  may  also  be  effected  by  exposing 
the  food  substance  to  a  dry  atmosphere  at  a 
low  temperature.  Meat  powders  are  prepared 
in  this  way.  Condensed  milk  and  cream  are 
sold  in  large  quantities.  Milk  is  rarely  con- 
densed to  more  than  one  third  its  natural 
bulk,  though  more  condensation  is  alleged. 
Numerous  extracts  of  beef  are  also  prepared 


by  this  method.  Foods  are  preserved  also  by 
the  use  of  sugar,  salt,  and  oil.  Sugar  is 
usually  employed  in  the  preservation  of  fruits, 
salt  in  the  preservation  of  meats  and  fish,  and 
oil  in  the  preservation  of  flsh.  These  processes 
do  not  reduee  the  nutritive  value  of  the  food, 
but  frequently  render  it  less  digestible.  Re- 
frigerated foods  are  used  in  great  quantities 
and  are  transported  very  widely.  Butter, 
eggs,  meats,  fruits,  and  vegetables  may  be 
kept  for  months  at  a  low  temperature  induced 
by  artificial  means.  If  the  temperature  is 
kept  continuously  low  no  deleterious  changes 
occur.  Changes  of  temperature  which  permit 
the  food  to  partially  decompose  are  dangerous. 
Floyd  M.  Ceakdall. 

FORCED  FEEDING.— See  under  Ali- 
mentation and  Gavage. 

FORMALDEHYDE,  'formic  aldehyde, 
CHaO,  is  used  in  watery  solution.  A  40-per- 
cent, aqueous  solution,  known  by  the  trade 
names  of  formalin  and  formol,  has  come  into 
extensive  use  as  a  deodorizer  and  disinfectant, 
its  efliciency  having  been  found  to  be  very 
great  and  its  poisonous  properties  so  moderate 
as  to  be  readily  manageable.  The  gas  may  be 
set  free  by  heating  the  solution,  and  all  micro- 
organisms are  said  to  perish  speedily  in  an  at- 
mosphere containing  3-5  per  cent,  of  the  gas. 
Formalin  has  been  particularly  recommended 
as  a  substitute  for  corrosive  sublimate  in  sur- 
gery, being  considered  more  powerful  as  a 
germicide  and  far  less  dangerous,  at  the  same 
time  that  it  does  not  injure  instruments,  fab- 
rics, etc. 

Dr.  R.  H .  Cunningham,  of  the  Physiological 
Department  of  Columbia  College,  New  York 
{N.  Y.  Med.  Jour.,  April  20,  1895),  advises 
that  for  the  sterilization  of  instruments,  the 
surgeon's  hands,  etc.,  formalin  should  be  used 
in  vei-y  diluted  solutions,  for,  he  says,  if  a  con- 
centrated solution  is  applied  to  the  skin  a  pe- 
culiar necrosis  occurs  that  is  unaccompanied 
by  the  usual  signs  of  inflammation. 

Formalin,  says  Dr.  Cunningham,  possesses 
the  property  of  uniting  with  gelatin  and  with 
albumin  to  form  insoluble  compounds,  so  that 
if  a  fllm  of  gelatin  such  as  one  gets  on  a  pho- 
tographic gelatin  dry  plate  is  immersed  in  a 
solution  of  formalin  for  some  hours,  it  is  im- 
possible to  dissolve  the  changed  film,  even 
with  prolonged  boiling  in  water.  Dr.  Cun- 
ningham has  taken  advantage  of  this  fact  in 
the  sterilization  of  catgut.  If,  he  says,  com- 
mercial surgical  catgut  is  wound  not  too 
tightly  on  a  glass  spool  and  soaked  for  two 
days  in  a  mixture  of  absolute  alcohol  and 
ether  (equal  parts)  to  thoroughly  remove  the 
grease,  then  rinsed  in  alcohol  for  a  few  mo- 
ments, and  from  this  removed  to  a  small  jar 
that  has  a  tightly  fitting  cover  and  which  con- 
tains enough  of  a  mixture  of  equal  parts  of 
formalin  and  alcohol  to  well  submerge  the  cat- 
gut, after  several  days  the  catgut  may  be  re- 
moved and  the  formalin  washed  out  by  soaking 
it  several  times  in  fresh  alcohol,  or,  which  he 
considers  preferable,  it  may  be  transferred  to 
normal  saline  solution  and  boiled  for  half  an 
hour  or  more  and  then  transferred  to  alcohol 
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and  preserved  in  that  as  usual.  When  catgut 
has  been  treated  with  this  alcohol-formalin 
mixture,  says  Dr.  Cunningham,  a  very  peculiar 
change  as  regards  some  of  its  properties  will 
be  found  to  have  occurred.  It  does  not  be- 
come stiff  or  brittle,  and  even  after  boiling  in 
water  for  some  hours  it  practically  loses  none 
of  its  former  strength,  and  it  does  not  disin- 
tegrate in  boiling  water  as  is  the  case  with 
catgut  prepared  by  the  methods  generally  in 
vogue.  The  fact  that  the  catgut  can  be  boiled 
without  destroying  it  is  very  important  for 
these  three  among  other  reasons,  says  Dr.  Cun- 
ningham :  It  facilitates  the  complete  removal 
of  the  irritating  formalin  from  the  catgut,  as 
both  formalin  and  alcohol  are  readily  soluble 
in  water ;  a  more  aseptic  state  of  the  gut  is 
produced  by  the  antiseptic  properties  of  the 
formalin ;  and  it  becomes  still  more  surely 
aseptic  as  well  as  non-irritating  from  boiling 
in  normal  saline  solution  into  which  the  spool 
of  catgut  can  be  i)ut  just  at  the  beginning  of 
a  surgical  operation  and  in  this  way  avoid 
bringing  alcohol,  oil  of  juniper,  etc.,  in-  con- 
tact with  delicate  membranes  and  other  tis- 
sues. 

In  the  Lancet  for  July  20,  1895,  there  is  a 
note  to  the  effect  that  M.  Bardet  has  recently 
undertaken  a  series  of  experiments  in  con- 
junction with  M.  Trillat  which  appear  to  show 
that  formalin,  when  prepared  in  considerable 
quantity  and  disengaged  in  a  room,  or  even 
in  one  of  the  rooms  of  a  house  where  all  the 
internal  doors  are  open,  is  a  perfectly  safe  and 
efficacious  disinfectant.  They  found  that  by 
the  use  of  an  apparatus  converting  1  litre  of 
methyl  alcohol  into  formol  in  an  hour  for  six 
hours  a  set  of  rooms  with  a  capacity  of  300 
cubic  metres  could  be  absolutely  disinfected, 
and  this  without  the  slightest  deleterious  ef- 
fect upon  furniture  or  other  articles  contained 
in  the  rooms,  a  few  hours'  ventilation  being 
sufficient  to  restore  all  the  contents  of  the 
rooms  to  their  original  condition.  The  ex- 
periments were  conducted  by  means  of  inject- 
ing animals  with  cultures  obtained  from 
pieces  of  woollen,  cotton,  or  other  fabric  which 
had  been  previously  impregnated  with  various 
forms  of  virus  and  then  subjected  to  the  action 
of  formol  after  various  periods. 

Disinfection  with  nascent  formaldehyde  has 
been  proposed  (Lancet,  Sept.  21,  1895),  the  gas 
being  generated  by  the  incomplete  combustion 
of  wood  spirit  in  a  lamp  around  the  free  part 
of  the  wick  of  which  platinum  wire  is  coiled. 
After  the  lamp  has  been  lighted  and  the  plati- 
num heated  the  flame  is  blown  out,  but  com- 
bustion still  goes  on  in  an  incomplete  degree 
and  formaldehyde  is  evolved. 

Gepner  {GtrlM.  f.  prakt.  Aug.,  June,  1894) 
recommends  the  emplovraent  of  formaldehyde 
in  a  solution  of  1  to  2,000  or  1  to  1,000  for  ir- 
rigating purposes  during  operations,  and  in 
all  acute  conjunctival  diseases.  It  causes  de- 
cided hyperaemia  of  the  conjunctiva  and  con- 
siderable smarting, '  which,  however,  he  says, 
last  but  a  short  time  in  healthy  eyes.  In  in- 
flamed conjunctivEe  the  secretion  is  decidedly 
diminished. 

Largely  diluted  (1  part  of  a  10-per-cent.  so- 


lution to  68  parts  of  water),  formaldehyde  has 
been  found  very  useful  in  gynascologioal  prac- 
tice, especially  for  gonorrhmal  and  catarrhal 
affections  of  the  vagina  and  the  cervix  uteri. 

M.  Lamarque's  experience  with  formalin 
(Mercredi  med.,  Sept.  11,  1895)  is  related  by 
him  as  follows:  Twenty^  patients  suffering 
with  blennorrhagic  urethritis,  acute  or  chronic, 
hlennorrhagic  cystitis,  and  tuberculous  and 
purulent  cystitis  from  various  causes,  had 
been  subjected  to  a  treatment  consisting  in 
instillations  or  in  irrigation.  The  solution 
employed  for  irrigation  was  in  the  proportion 
of  1  in  500;  for  the  instillations  a  10-per-cent. 
solution  was  used.  In  blennorrhagic  urethritis, 
both  acute  and  chronic,  the  results  had  been 
contradictory ;  in  a  few  cases  the  discharge 
had  been  cured  very  rapidly,  while  in  others 
there  had  been  no  amelioration.  Further- 
more, in  certain  subjects  the  treatment  had 
had  to  be  suspended  on  account  of  the  very 
acute  irritation  caused  by  the  topical  applica- 
tion. In  the  anterior  urethra  the  irrigations 
or  instillations  of  formol  had  been  found  very 
painful  and  followed  by  an  irritating  reaction, 
generally  rather  intense.  However,  says  M. 
Lamarque,  some  success  was  obtained  by  the 
employment  of  this  drug.  In  one  case  espe- 
cially, where  instillations  of  nitrate  of  silver 
had  failed,  good  results  had  followed  the  use 
of  formol.  'The  posterior  urethra  and  the  blad- 
der, in  blennorrhagic  inflammation,  appeared 
to  tolerate  formol  much  better,  although  the 
introduction  of  the  drug  was  followed  by  a 
rather  sharp  pain,  generally  of  short  duration. 
Formol  is  especially  indicated,  he  says,  in  fii- 
herculous  cystitis;  in  all  cases  where  it  had 
been  tried  there  had  been  a  great  amelioration, 
whether  the  mode  of  treatment  had  consisted 
in  instillations  or  in  irrigation.  The  pain  is 
rather  sharp  at  first,  but  it  lasts  a  few  min- 
utes only.  Formol  is  sometimes  much  better 
tolerated  than  corrosive  sublimate.  The  re- 
sults obtained  from  the  experiments  with  this 
drug  were  the  rapid  disappearance  of  blood  in 
the  urine,  considerable  mitigation  of  pain,  and 
very  notable  diminution  of  the  frequency  of 
micturition. 

Pottevin  (Ann.  de  derm,  et  de  syph.,  July, 
1894;  Brit.  3Ied.  Jour.  (Epitome),  Dec.  29, 
1894)  has  employed  formaldehyde  in  the  treat- 
ment of  ringworm  as  follows :  The  hair  having 
been  cut  short,  and  the  scalp  having  been  care- 
fully cleansed  with  soap,  a  compress  of  cotton 
wool  soaked  in  a  2-per-cent.  solution  of  for- 
maldehyde is  applied  to  the  diseased  parts  or, 
better  still,  over  the  whole  scalp.  The  whole 
is  then  covered  with  a  rubber  cap  or  with  a 
piece  of  oiled  silk  kept  in  place  by  a  bandage. 
This  compress  is  left  on  for  twenty- four  hours ; 
then,  after  an  interval  of  twenty-four  hours, 
a  fresh  application  is  made  in  the  same  way, 
and  so  on.  The  use  of  the  dressing  is  discon- 
tinued or  it  is  applied  weaker  if  there  is  any 
sign  of  irritation  of  the  scalp.  The  2-per-cent. 
solution  is  generally  well  borne,  but  occa- 
sionally it  is  necessary  to  use  one  of  1  pet 
cent.  The  author  has  never  been  able,  even 
in  the  case  of  patients  who  bear  the  ordinary 
application,  to  use  a  3-per-cent.  solution.    The 
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treatment  is  in  no  way  dangerous,  he  says, 
and  he  has  been  able  to  continue  it  for  three 
months  without  causing  any  unpleasant  symp- 
toms. In  almost  all  cases  the  remedy  failed 
to  effect  a  cure.    (Cf.  Pakaform.) 

FOBMAIilN. — See  Foemaldehyde. 

rORMANILIDE,  CeHjNlCHOjH,  ov phe- 
nyl formamide,  is  produced  by  heating  ani- 
line with  ethyl  formate  or  with  oxalic  acid. 
It  occurs  in  colourless  acicular  crystals  or 
prisms  which  are  easily  soluble  in  water,  alco- 
hol, or  ether. 

It  seems  to  depress  the  functions  both  of 
motor  and  of  sensory  nerve-trunks,  and  on  an 
abraded  surface  it  has  an  aniesthetio  action. 
Bokai  considered  that  its  action  on  the  vaso- 
motors was  superior  to  that  of  antipyrine. 

Blum  (Munch,  med.  Woch.,189'3.  p.  601)  found 
that  it  had  mild  antiseptic  power.  Preisach 
used  it  as  an  insufflation  in  the  throat,  and 
found  that  it  caused  ansesthesia  that  lasted 
from  two  to  twelve  hours,  while  there  was  a 
complete  loss  of  reflex  excitability.  Meisels 
used  15  mhiims  of  a  3-per-cent.  solution  in 
the  urethra  and  obtained  local  ana?sthesia. 

Like  antipyrine,  it  is  a  haemostatic  when  ap- 
plied to  a  bleeding  surface. 

Administered  internally,  in  doses  of  from  2 
to  10  grains,  it  is  an  antipyretic  and  analgetic 
that  is  indicated  wherever  acetanilide  or  anti- 
pyrine is  likely  to  be  useful. 

Samuel  T.  Aemstrono. 

FORMIC- ACID  COMPOUNDS.  — So(Zi- 

um  formate  has  been  used  in  the  treatment  of 
laryngeal  tuberculosis  and  some  other  laryn- 
geal affections.  Dr.  E.  L.  Shurly,  of  Detroit, 
says  (in  a  letter  to  the  editor  of  this  work)  that 
it  may  be  used  in  solution  as  a  spray  in  the 
proportion  of  from  5  to  20  grains  to  an  ounce 
of  glycerin  and  water  or  water  alone.  It  may 
be  used  also  as  an  insufilation  mixed  with  a 
little  starch,  in  the  proportion  of  8  parts  of  the 
former  to  2  of  the  latter.  It  is  not  wise  usu- 
ally, says  Dr.  Shurly,  to  blow  this  powder  upon 
any  but  ulcerated  surfaces.  He  has  also  used, 
in  advanced  tuberculotts  laryngitis,  a  pigment 
as  strong  as  40  to  60  gi'ains  to  the  ounce.  It 
has  proved  of  great  service,  according  to  Dr. 
Shurly's  observation,  in  the  treatment  of  laryn- 
geal tuberculosis  and  laryngeal  carcinoma. 
He  has  used  it  also  for  antiseptic  purposes  by 
hypodermic  injection.  The  largest  quantity 
that  he  has  given  at  a  dose  in  this  way  has 
been  5  grains  dissolved  in  distilled  water. 

FORMIC  ALDEHYDE,  FORMOL.— 
See  Formaldehyde. 

FOXGLOVE.— See  Digitalis. 

FRANCISCEA.— See  Manaca. 

FRANGTJLA  (U.  S.  Ph.),  rhamni  frangulce 
cortex  (Br.  Ph.),  cortex  frangulce  (Ger.  Ph.),  is  the 
bark  of  Rhamnus  Frangtda,  the  alder  buck- 
thorn, a  large  shrub  growing  in  Europe  and 
northern  Asia.  The  bark  of  the  young  trunk 
and  medium-sized  branches  only  is  employed, 
and  is  kept  at  least  a  year  before  being  used. 
The  dried  bark  has  the  appearance  of  small 
quills,  which  externally  are  grayish  or  brown- 
ish but  internally  are  lighter  brown  or  yellow. 


This  bark  has  little  or  no  odour  and  a  sweetish 
and  somewhat  bitter  taste. 

Much  uncertainty  exists  as  to  the  active 
principle  of  frangula,  both  frangulin  and 
emodin  having  received  this  credit.  Fran- 
gulin, or  rhamnoxanthin,  C20H20O10,  is  a  glu- 
ooside  which  occurs  in  small  yellow  crystals 
which  are  insoluble  in  water  and  in  alcohol, 
somewhat  soluble  in  warm  alcohol,  and  soluble 
in  benzene  and  in  oil  of  turpentine.  It  has  no 
odour  or  taste.  It  appears  under  some  cir- 
cumstances to  be  converted  into  emodin,  Cis 
HjoOt,  and  according  to  some  authorities  the 
frangulin  of  the  fresh  bark  is  transformed  by 
drying  into  emodin,  which  they  maintain  is  the 
active  principle  of  the  dried  bark,  while  others 
assert  that  the  fresh  bark  contains  little  emodin 
and  no  frangulin.  Emodin  also  occurs  in  rhu- 
barb. Because  of  some  constituent  which  is 
removed  by  drying,  the  fresh  bark  is  an  active 
gastric  and  intestinal  irritant  and  from  doses 
of  sufiicient  size  there  result  vomiting,  purging, 
and  abdominal  pain.  That  these  may  be  avoid- 
ed the  pharmacopoeias  require  that  the  bark 
shall  be  gathered  at  least  a  year  before  it  is  used. 
The  dried  bark  is  a  cathartic  of  considerable 
value,  resembling  senna  in  its  action  and  caus- 
ing at  times  some  griping.  This  griping  may 
easily  be  avoided,  however,  by  combining  the 
frangula  with  an  aromatic.  As  a  purgative 
frangula  is  said  to  be  much  used  in  Europe, 
but  in  the  United  States  the  bark  of  another 
buckthorn,  Rhamnus  purshiana,  is  far  oftener 
employed,  is  known  as  cascara  sagrada,  and 
is  probably  active  because  of  the  same  or 
similar  constituents  as  those  of  the  European 
buckthorn.  No  special  indications  pertain  to 
frangula,  and  it  is  suitable  for  any  constipation 
of  moderate  severity.  It  is  not  violent  in 
action,  and  may  be  used  for  the  debilitated  and 
in  pregnancy.  Frangula  is  said  to  be  some- 
what diuretic  as  well  as  anthelminthio. 

There  are  several  preparations  of  frangula. 
iThe  fluid  extract,  extractum  frangulce  fluidum 
(U.  S.  Ph.,  Ger.  Ph.),  may  be  given  in  doses 
of  from  10  to  20  minims.  The  dose  of  the 
liquid  extract,  extractum  rhamni  frangvim 
liquidum  (Br.  Ph.),  is  from  1  to  4  fl.  drachms. 
The  extract  of  frangula,  extractum  rhamni 
frangulce  (Br.  Ph.),  is  given  in  doses  of  from 
15  to  60  grains.  A  decoction  (1  to  16)  has  been 
employed  in  doses  of  |  fl.  oz.,  and  an  elixir 
also  is  prepared. — Henry  A.  Griffin. 

FRICTION.— See  under  Massage. 

FRIGOTHERAPY.— M.  Eaoul  Pictet 
(Med.  Week,  Dec.  7,  1894)  has  given  this  name 
to  a  method  of  treating  dyspepsia  by  wrapping 
the  patient  in  blankets  and  furs  and  then  sub- 
jecting him  to  extreme  cold  (the  account  says 
from  100  to  110  centigrade  degrees  below  the 
freezing  point !)  for  a  few  minutes  daily  in  a 
"  frigoriflc  well." 

FTTCHSINE,  or  rosaniline  hydrochloride, 
or  roseine,  CjoHjqNs.HCI,  has  been  employed  as 
a  remedy  for  albuminuria  in  daily  amounts  of 
from  f  to  6  grains,  preferably  in  the  form  of 
pills.  Fuchsine  that  is  free  from  arsenic  should 
alone  be  employed. 

FULLER'S  EARTH.— See  under  Earths. 
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rUMIGATION.— The  most  frequent  use 
of  fumigation  as  a  remedial  measure  is  for  the 
administration  of  mercury  in  the  treatment  of 
syphilis.    Though   in  vogue  in   early  times, 
fumigation  passed  into  disuse,  to  be  revived  by 
an  English  syphilologist,  Mr.  Langston  Parker. 
His  method  of  treatment  combined  the  vapour 
of  water  with  the  fumes  of  the  sublimed  mer- 
cury, constituting  a  mercurial  vapour  bath. 
The  methods  in  vogue  to-day  of  administering 
mercury  by  fumigation  are  to  place  the  pa- 
tient affected  with  secondary  syphilis  in  a  small 
cabinet,  or  upon  a  chair  surrounded  by  a  rubber 
cloth  or  blanket  that  closely  encircles  the  neck 
and  falls  in  tent-like  folds  to  the  floor,  encom- 
passing the  chair  by  a  closed  cavity ;  or  to 
form  a  cradle  from  two  wooden  or  iron  rods, 
six  feet  long,  that  are  connected  at  either  ex- 
tremities and  centre  by  iron  hoops  forming  a 
semicircle  having  a  diameter  of  from  sixteen  to 
twenty  inches ;  the  patient,  lying  in  bed,  is 
covered  by  this  cradle,  which  supports  the  bed- 
ding, forming  a  closed  cavity  ;  by  means  of  an 
elbow  of  stovepipe  at  the  foot  of  the  bed,  the 
vapour  of  mercury  may  be  conveyed  from  a 
lamp  into  the  cavity  formed  by  the  cradle  and 
the  bedclothes.     The  mercury  vapour  may  be 
generated  from  metallic  mercury,  mercury  with 
chalk,  calomel,  the  binoxide,  or  the  bisulphide. 
Pure  calomel,  resublimed  in  order  to  free  it 
from  impurities,  is  the  most  satisfactory  prep- 
aration to  use,  from  a  scruple  to  3  drachms 
sufficing  for  each  bath.     The  mercurial  prepa- 
ration is  placed  upon  a  metal  plate  or  porcelain 
cup  which  may  rest  upon  a  ring  of  a  retort 
stand ;   a  spirit  or  coal-oil  lamp  or  Bunsen 
burner  beneath  the  receptacle  for  the  mercury 
will  soon  produce  mercurial  fumes  in  abun- 
dance, while  the  heat  from  the  lamp  causes  free 
perspiration.     Each  bath  should  be  continued 
for  from  fifteen  to  thirty  minutes,  when  the 
flame  of  the  heating  apparatus  may  be  discon- 
tinued and  the  patient  allowed  to  cool  for  a 
few  minutes  and  then  put  to  bed.     The  best 
time  to  administer  the  baths  is  just  before  the 
patient  goes  to  bed  at  night.    His  strength  and 
general  condition  will  indicate  the  frequency 
of  their  administration  ;  in  strong  individuals 
with  decided  secondary  symptoms  a  bath  every 
night  may  be  tolerated ;  usually,  however,  a 
bath  every  second  or  third  night  will  suffice. 
Several  convenient  lamps  have  been  invented 
which  may  be  used  to  give  mercurial  baths, 
though  the  baths  may  be  as  effectively  given 
with  a  home-made  apparatus.     The  investiga- 
tions of  Keyes  and  the  later  ones  of  Schlesinger 
have  shown  the  restorative  action  of  mercury 
on  the  blood,  and  it  might  be  advisable  for  the 
physician  to  examine  the  patient's  blood  from 
time  to  time  with  von  Pleischl's  haemoglobin- 
ometer. 

Objections  have  been  urged  against  this 
method  of  treating  syphilis  that  it  sometimes 
causes  headache  and  debility,  and  that  the 
amount  of  the  mercury  that  enters  the  system 
can  not  be  accurately  determined.  There  is  no 
more  uncertainty  about  the  dose,  however,  than 
there  is  in  the  inunction  treatment,  the  head- 
ache and  debility  are  more  likely  to  be  the  in- 
cidents of  syphilis  than  of  the  treatment,  and 


the  haemometric  tests  will  indicate  the  range 
of  improvement  and,  pari  passu,  the  required 
frequency  of  the  baths. 

Another  useful  application  of  mercurial 
fumigation  is  in  the  treatment  of  laryngeal 
diphtheria  or  croup.  The  child  should  be  put 
into  a  bed  or  crib  that  is  so  arranged  that  a 
blanket  or  piece  of  canvas  will  form  an  inclosed 
space.  The  calomel  fumes  may  be  introduced 
into  this  by  means  of  a  stovepipe,  or  the  mer- 
cury may  be  sublimed  within  the  space  of  the 
crib  itself.  The  dyspnoea  is  usually  relieved, 
there  may  be  some  specific  action  of  the  mer- 
cury on  the  disease  process  itself,  and  the  mer- 
cury that  is  absorbed  is  likely  to  favour 
hsematogenesis. 

Sulphur  fumigations  have  had  more  or  less 
popularity  in  the  treatment  of  certain  chronic 
skin  diseases  for  a  number  of  years.  The  pa- 
tient's body  is  inclosed  in  a  cabinet  or  box  that 
allows  him  to  sit  on  a  stool  while  his  head  pro- 
trudes from  an  aperture  that  is  tightly  closed 
about  his  neck  by  means  of  sheets  and  towels. 
The  sulphur  is  burned  by  means  of  a  lamp, 
and  the  heat  produced  within  the  cabinet  soon 
causes  free  perspiration.  These  sulphur  fumi- 
gations will  quickly  cure  scabies;  they  are  use- 
ful in  eczema  and  in  several  of  the  vesicular  or 
pustular  skin  diseases,  in  muscular  rheumatism, 
and  in  some  neuralgias,  including  sciatica. 

Fumigation  is  usually  applied  to  the  mucous 
membranes  of  the  respiratory  tract  by  means 
of  cigarettes,  or  by  smoking  a  drug  in  a  pipe. 
For  acute  coryza,  subacute  bronchitis,  or  bron- 
chial catarrh,  cigarettes  made  of  powdered  cu- 
beb  or  that  drug  smoked  in  a  pipe  will  afford 
prompt  relief  to  the  symptoms. 

Fumigation  by  smoking  powdered  stramoni- 
um, originally  practised  in  the  East  Indies,  is 
of  benefit  for  the  paroxysms  of  spasmodic  asth- 
ma. The  leaves  and  root  of  Datura  stramoni- 
um may  be  smoked,  and  the  smoke  produces  a 
sensation  of  warmth  in  the  lungs  that  is  suc- 
ceeded by  copious  expectoration.  If  too  large 
a  quantity  is  smoked,  vertigo  and  nausea  may 
result. 

Professor  H.  C.  Wood  has  published  the 
formula  of  an  arsenical  paper  cigarette  that  is 
dispensed  in  the  Philadelphia  Hospital  under 
the  title  of  compound  arsenical  paper,  charta 
arsenicalis  composita. 

Samdel  T.  Armstbong. 


GALACTAGOGTJES.— The  various  drugs 
reputed  to  possess  the  power  of  stimulating 
the  milk  secretion  are  of  little  or  no  practical 
value  for  the  purpose.  Very  few  of  them  ex- 
ert any  appreciable  influence  upon  the  mam- 
mary function,  and  these  only  for  a  time. 
The  principal  agents  of  this  class  are  anise, 
vanilla,  dill,  fennel,  beer  or  ale,  sinapisms,  gal- 
ega,  the  leaves  of  the  castor-oil  plant,  calabar 
bean,  jaborandi,  and  strychnine.  The  first  four 
named,  it  is  maintained,  may  act  by  imparting 
an  agreeable  flavour  to  the  milk.  The  child 
is  thus  induced  to  nurse  more  vigorously,  and 
the  reflex  stimulus  from  the  nipple  increases 
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the  flow  of  the  milk.  However  this  may  be, 
these  drugs  exert  no  direct  effect  on  the  mam- 
mary secretion. 

Beer,  ale,  and  porter  hold  a  somewhat  promi- 
nent place  in  both  popular  and  professional 
favour  as  remedial  agents  in  deficient  lacta- 
tion. If  they  have  any  influence  at  all  upon 
the  milk  secretion  it  is  probably  to  increase 
the  quantity  at  the  expense  of  the  quality, 
and  even  this  effect  is  at  most  only  temporary. 
As  a  rule,  a  nursing  mother  will  best  serve 
the  interests  of  her  own  health  and  that  of 
her  child  by  abstaining  from  alcoholic  drinks. 
Three  or  four  drachms  of  malt  with  each  meal 
would  doubtless  be  found  of  more  benefit  than 
beer,  and  without  its  objectionable  effects. 

The  topical  use  of  weak  mustard  poultices 
may  possibly  exert  some  influence  upon  the 
quantity  of  milk  secreted  by  determining  more 
blood  to  the  breast. 

Galega  {q.  v.)  is  recommended  by  numerous 
authorities  for  its  galactagogue  properties. 
The  aqueous  extract  is  said  to  be  the  best 
preparation. 

The  castor-oil  plant  has  long  had  a  popular 
reputation  as  a  galactagogue.  The  moistened 
leaves  are  applied  to  the  breast  as  a  poultice. 
The  oil,  too,  is  sometimes  used  locally,  and  a 
fluid  extract  of  the  leaves  has  been  given  in- 
ternally as  a  remedy  in  agalactia.  The  eflS- 
cacy  of  the  castor-oil  plant  and  its  preparations 
as  a  mammary  stimulant,  however,  is  more 
than  doubtful. 

Calabar  bean  and  its  preparations  are  cred- 
ited with  galactagogue  properties.  Of  the 
powdered  bean  the  dose  is  1  grain,  gradually  in- 
creased ;  of  the  tincture,  12  minims  are  given 
three  times  daily  ;  of  the  extract,  the  dose  for 
the  purpose  is  from  j'j  to  -J^  of  a  grain  at  simi- 
lar intervals.  The  drug,  however,  is  of  little 
real  value  for  promoting  the  secretion  of  milk. 

Probably  no  medicinal  agent  is  more  nearly 
entitled  to  be  ranked  as  a  galactagogue  than 
jaborandi.  Either  the  infusion  (i  fl.  oz.),  the 
fluid  extract  (^  fl.  drachm),  the  tincture  (J  fl. 
drachm),  or  pilocarpine  nitrate  (^  of  a  grain) 
may  be  used.  The  latter  agent  may  be  given 
hypodermically.  The  preparations  of  jabo- 
randi,  however,  soon  lose  their  effect  upon  the 
milk  glands.  The  excessive  perspiration  and 
salivation  which  attend  their  use  are  also  ob- 
jections to  their  employment. 

Strychnine  has  been  recommended  to  in- 
crease the  secretion  of  milk  in  nursing  wom- 
en. The  writer  has  given  the  sulphate  in 
doses  of  -jij-  of  a  grain  three  times  daily  with 
apparent  benefit,  but  its  galaotopoietic  influ- 
ence is  doubtless  to  be  explained  by  its  general 
tonic  effect. 

Weak  galvanic  currents  (from  5  to  10  mil- 
liamperes)  and  mild  faradization,  it  is  alleged, 
are  of  some  value  as  means  of  stimulating  the 
mammary  function.  The  current  is  applied 
directly  through  the  breasts  for  about  flve 
minutes  once  or  twice  daily.  The  contention 
seems  reasonable  in  theory,  and  prompt  and 
satisfactory  results  have  been  reported  by 
numerous  observers. 

The  most  rational  method  of  maintaining  a 
normal  supply  of  milk  is  by  attention  to  the 


nutrition  and  general  health  and  habits  of 
the  mother.  A  strict  observance  of  the  ordi- 
nary rules  of  hygiene  is  essential.  Hemor- 
rhage and  other  vital  losses  must  be  prevented. 
General  tonics,  and  especially  iron,  are  indi- 
cated for  the  majority  of  convalescents  from 
labour.  The  diet  should  be  as  generous  as  the 
patient  can  digest.  There  is  little  to  be 
gained  by  the  common  practice  of  prescribing 
two  or  three  extra  meals  daily.  The  milk 
supply  as  well  as  the  general  health  of  the 
woman  will  depend  more  upon  what  she  di- 
gests and  assimilates  than  upon,  the  amount  of 
food  taken  into  the  stomach.  Three  daily 
meals,  with  at  most  a  single  liquid  meal  at 
bedtime,  will  generally  be  better  than  five  or 
six.  Milk  should  constitute  a  portion  of  the 
dietary.  The  difficulty  in  digesting  milk  of 
which  many  patients  complain  is  for  the  most 
part  imaginary.  If  taken  as  a  part  of  the 
meal  and  not  in  addition  to  it,  it  will,  as  a 
rule,  be  well  borne.  Frequently  patients  who 
can  not  use  cold  milk  can  take  it  hot  without 
difficulty.  A  little  salt  aids  its  digestion  and 
often  makes  it  more  acceptable  to  the  palate. 

The  secretion  of  milk  is  said  to  be  greatly 
diminished  by  fatty  food.  A  vegetable  diet 
reduces  the  proportion  of  butter  and  casein 
and  increases  the  sugar.  A  meat  diet  has  the 
opposite  effect.  Systematic  nursing  with  strict 
observance  of  stated  intervals  is  essential  for 
its  influence  upon  both  the  quantity  and  qual- 
ity of  the  milk  secretion.  Freedom  from 
depressing  emotions  and  injurious  mental  ex- 
citement is  especially  important. 

Chaeles  Jbwett. 

CrAIiAIfGAXi,  rhizoma  galangce  (Ger. 
Ph.),  is  the  dried  root  of  the  zingiberaceous 
plant  Alpinia  officinarum.  It  is  aromatic  and 
gently  stimulating.  The  dose  is  from  10  to 
30  grains. 

GALAZYME.— This  is  a  substitute  for 
kumyss  suggested  by  Dujardin-Beaumetz, 
made  by  fermenting  cow's  milk  with  brewers' 
yeast,  a  little  sugar  being  added. 

GALBANUM  (Br.  Ph.,  Ger.  Ph.)  is  a  gum 
resin  obtained  from  the  Ferula  galianiflua 
and  other  species  of  Persian  plants.  It  has  a 
peculiar,  characteristic  odour,  and  a  pungent, 
acrid  taste.  It  is  soluble  in  alcohol,  even  when 
the  latter  is  diluted.  The  resin  contains  sul- 
phur, and  is  soluble  in  ether  and  in  alkaline 
liquids;  when  fused  with  caustic  potash  it 
produces  resorcin,  and  when  heated  with  hy- 
drochloric acid  it  produces  umbelliferene, 
CsHeOs,  which  occurs  in  colourless  acicular 
crystals  that  have  no  known  therapeutic  prop- 
erty. 

Externally,  galbanum  is  a  stimulant,  and 
once  had  great  vogue  as  an  application  to  in- 
dolent swellings,  such  as  the  chronic  scrofulous 
enlargement  of  glands  and  joints.  Galbanum 
plaster,  emplastrum  galbani,  was  formerly  offi- 
cial in  the  U.  S.  Ph.,  and  is  still  retained  in 
the  Br.  Ph.,  which  directs  that  it  be  prepared 
by  mixing  and  straining  1  oz.  each  of  galba- 
num and  amraoniacum,  and  adding  the  prod- 
uct to  a  mixture  of  1  oz.  of  yellow  wax  and  8 
oz.  of  lead  plaster. 
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Internally,  galbanam  was  used  as  an  expec- 
torant and  antispasmodic,  in  the  treatment  of 
chronic  bronchitis,  also  in  that  of  hysteria  and 
other  neuroses.  It  was  said  to  be  useful  in 
the  treatment  of  chronic  rheumatism,  chloro- 
sis, and  amenorrhcea.  For  the  latter  condi- 
tions the  compound  galbanum  pills,  pilulce 
galbani  composite,  formerly  official  in  the 
U.  S.  Ph.,  were  administered.  Bach  pill  con- 
tained 1|  grain  each  of  myrrh  and  galbanum 
and  -J  a  grain  of  asafoetida.  Prom  two  to 
four  were  given  at  a  dose. 

The  feeble  therapeutic  properties  of  galba- 
num have  resulted  in  its  comparative  disuse. 
Internally,  it  may  be  administered  in  doses  of 
from  10  to  30  grains. 

Samuel  T.  Aemsteong. 

GALEGA. — The  leaves  of  Galega  officina- 
lis, a  papilionaceous  plant  formerly  used  in 
medicine,  have  been  brought  into  use  anew  by 
Carron  (Rev.  gen.  de  din.  et  de  therap.,  189  i. 
No.  28,  cited  in  Eulenburg's  Encycl.  Jahrb.  d. 
ges.  Heilk.,  1892)  as  a  galactagogue.  M.  Boc- 
quillon-Limousin  says  that  galega  possesses 
incontestable  galactagogue  properties.  Such 
a  statement,  pending  convincing  clinical  re- 
ports, must  be  taken  with  reserve,  however. 
The  daily  amount  to  be  employed  is  40  grains 
of  the  dried  leaves ;  that  of  a  non-offioial 
aqueous  extract  is  from  7  to  10  grains. 

GAIiIUM. — The  flowering  tops  of  Galium 
mollugo  and  Galium  verum,  rubiaceous  plants, 
have  been  considered  antispasmodic. 

GALLA.— See  Galls. 

GALLACETOPHENOITE,  or  trioxyien- 
zol,  CH3CO.C6H3(OH)3,  a  variety  of  aliziirine- 
yellow  dye,  has  been  used  as  an  external 
application,  in  a  10-per-cent.  solution  or  oint- 
ment, in  psoriasis.  It  is  thought  to  be  some- 
what inferior  to  chrysarobin  as  a  remedy  for 
that  disease,  and  it  is  expensive,  but  it  has 
the  advantage  of  not  staining  the  linen. 

GAIiliAIi,  or  aluminum  and  ammonium 
gallate,  is  a  mild  astringent. 

GALLATTILIDE,  GALLANOL,  C,sH,3 
NOs,  obtained  by  heating  gallotannic  acid  with 
an  excess  of  aniline,  is  a  white  crystalline  sub- 
stance readily  soluble  in  boiling  water,  but 
almost  insoluble  in  cold  water.  It  is  used 
topically  in  powder,  in  an  ointment  of  from  10 
to  25  per  cent.,  and  in  an  alcoholic  solution  of 
10  per  cent,  as  a  resolvent  in  chronic  eczema 
with  infiltration,  also  in  psoriasis. 

GALLIC  ACID,  acidum  gallicum  (U.  S. 
Ph.,  Br.  Ph.),  is  an  organic  acid  prepared  from 
tannic  acid  or  from  galls.  Its  formula  -is 
HC,fl605-(-H20.  If  galls  in  infusion  or  in 
moistened  powder  are  exposed  to  the  air  there 
results  a  conversion  of  their  tannic  acid  into 
gallic  acid.  This  action  is  the  basis  of  a  mode 
of  preparing  gallic  acid,  but  the  process  rec- 
ommended by  the  Br.  Ph.  is  to  be  preferred 
because  of  the  smaller  amount  of  time  required. 
According  to  this  process  1  part  of  coarsely 
powdered  galls  is  boiled  with  4  parts  of  diluted 
sulphuric  aoid  for  half  an  hour ;  the  fluid  is 
strained  through  calico  while  hot ;  the  crystals 
which  are  deposited  when  this  is  cooled  are  col- 


lected and  purified  with  animal  charcoal  and 
by  repeated  crystallization.  When  pure,  the 
acid  occurs  in  white  or  pale  fawn-coloured  crys- 
tals which  are  odourless,  permanent  in  the  air, 
and  of  an  astringent  and  somewhat  aoid  taste. 
The  drug  is  soluble  at  59°  P.  in  100  parts  of 
water,  in  5  parts  of  alcohol,  in  3  parts  of  boil- 
ing water,  and  in  1  part  of  boiling  alcohol. 
With  ferric  salts  gallic  acid  forms  a  bluish- 
black  precipitate,  but  on  pure  ferrous  salts  it 
has  no  effect.  Unlike  tannic  aoid,  its  aqueous 
solution  will  not  precipitate  alkaloids,  gelatin, 
albumin,  or  starch  test  solution.  If  heated  to 
420°  P.,  gallic  acid  parts  with  carbon  dioxide 
and  pyrogallic  aoid  is  formed. 

Since  gallic  aoid  does  not  coagulate  albumin, 
its  action,  when  locally  applied,  though  astrin- 
gent, is  considerably  less  so  than  that  of  tannic 
acid.  Given  by  the  mouth,  it  is  rapidly  ab- 
sorbed from  the  stomach,  circulates  unchanged 
in  the  blood,  and  exerts  an  astringent  effect 
upon  remote  portions  of  the  body.  As  tannic 
acid  is  a  coagulator  of  albumin  and  is  only  ab- 
sorbable after  its  conversion  into  gallic  acid,  it 
is  obviously  advantageous  to  administer  gallic 
aoid  for  hasmorrhages  and  exudations  which 
can  not  be  reached  except  through  the  circu- 
lation, while  it  is  equally  evident  that  in  cases 
where  an  astringent  can  be  directly  applied 
tannic  acid  is  by  far  the  more  potent  drug. 
Gallic  acid  is  eliminated  by  the  kidneys  and 
mainly  unaltered. 

The  therapeutics  of  gallic  acid  is  as  an  as- 
tringent and  mainly  for  remote  effect.  It  may 
thus  be  valuable  in  hcemoptysis,  sometimes  ia 
metrorrhagia,  and  especially  in  hcsmaturia. 
Its  astringent  power  is  sometimes  favourably 
exerted  in  colliquative  sweating,  hronchorrhma, 
and  diabetes  insipidus.  It  is  thought  to  di- 
minish exudation  from  the  renal  vessels  in  al- 
buminuria and  in  acute  nephritis.  For  its 
effect  on  the  intestines  gallic  acid  may  be  bene- 
ficial, but  is  certainly  less  potent  than  tannic 
acid._  It  has  been  recommended  for  hcemo- 
philia.  Though  less  astringent  than  tannic 
acid  when  locally  used,  gallic  acid  may  be  ap- 
plied to  diminish  the  discharges  froin  ulcers 
and  the  relaxation  of  mucous  surfaces. 

Gallic  acid  may  be  given  in  powder  or  in 
pill.  The  dose  is  from  2  to  10  grains.  Glyc- 
erin of  gallic  acid,  glycerinum  acidi  gaUici 
(Br.  Ph.),  contains  1  part  in  6  by  weight.  Oint- 
ment of  gallic  aoid,  unguentum  acidi  gallici 
{U.  S.  Ph.  1880),  contained  10  parts  of  the  acid 
to  90  parts  of  benzoinated  lard.  It  is  no  longer 
official. — Henby  A.  Griffin. 

GALLICIN,  or  methyl  ether  of  gallic  acid, 
is  prepared  by  heating  a  solution  of  gallic  or 
tannic  acid  in  methyl  alcohol  in  the  presence 
of  hydrochloric-acid  gas  or  strong  sulphuric 
aoid.  The  rhombic  prisms  which  form  are  dis- 
solved in  hot  water,  and  as  the  water  cools 
galliein  is  precipitated  in  fine  snow-white 
needles.  Mellinger  (Corresp.-Bl.  f.  Schweizer 
Aerzte,  1895,  No.  8;  Med.  News,  May  11,  1895) 
has  used  galliein  in  various  forms  of  catarrhal 
and  phlyctasnular  conjunctivitis  and  in  super- 
ficial keratitis  Yi'Mi  good  results.  The  cases 
of  conjunctivitis  in  which  he  found  it  most 
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serviceable  were  those  of  the  catarrhal  kind, 
especially  those  attended  with  chronic  swell- 
ing of  the  conjunctiva  and  a  slight  or  viscid 
secretion,  together  with  an  eczematous  condi- 
tion of  the  margins  of  the  lids.  He  used  it  in 
the  form  of  powder  dusted  on  to  the  affected 
surface  once  or  twice  a  day.  In  some  cases  the 
application  was  followed  by  a  feeling  of  burn- 
ing, which  was  allayed  with  cold  affusions.  It 
was  found  that  the  burning  sensation  could  be 
prevented  by  the  previous  instillation  of  a  3- 
per-cent.  solution  of  cocaine. 

OALLOBSiOXEOL,  or  dibromogallic  acid, 
C8Bra(OH)3.COOH,  is  a  bromine  substitution 
compound  of  gallic  acid.  It  crystallizes  in 
fine  white  needles  readily  soluble  in  alcohol, 
ether,  or  boiling  water,  but  sparingly  soluble 
in  cold  water.  The  compound  appears  to  have 
the  astringent,  antiseptic,  and  'nervous  sedative 
properties  of  its  constituents.  Solutions  of  1 
or  2  per  cent,  have  been  found  efficient  as  an 
injection  in  gonorrhoea,  especially  for  the  re- 
lief of  chordee.  Letzel  {Aerztl.  Rundschau, 
1894,  No.  13 ;  Dtsch.  med.-Ztg.,  Feb.  21,  1895) 
has  used  such  solutions,  applied  on  compresses, 
successfully  in  a  few  cases  of  acute  eczema. 
Given  internally,  in  daily  amounts  of  from  7 
to  150  grains,  it  has  been  found  useful  in  epi- 
lepsy, but,  on  the  whole,  rather  less  efficient 
than  the  bromides;  in  chorea,  on  the  other 
hand,  it  has  been  found  more  effective. 

GALXiOL. — See  Gallanol. 

GALLS,  galla  (U.  S.  Ph.,  Br.  Vh..),  gallce 
(Ger.  Ph.),  are  excrescences  formed  on  Quereus 
lusitanica  in  consequence  of  its  being  punc- 
tured by  Gynips  gallce  tinciorice  and  the  in- 
sect's egg  deposited  in  it.  Galls  are  astringent 
and  slightly  tonic.  They  are  now  little  used 
in  medicine,  but  furnish  gallic  and  tannic 
acids.  The  powder  may  be  given  in  doses  of 
from  5  to  30  grains.  The  dose  of  the  tincture, 
tinctura  gallce  (U.  S.  Ph.,  Br.  Ph.),  tinctura 
gallarum  (Ger.  Ph.),  is  from  ^  to  3  fl.  drachms. 
Galls  are  used  chiefly  in  chronic  diarrhoea. 
Nutgalls,  given  in  powder,  tincture,  or  infu- 
sion, are  serviceable  in  cases  oi  poisoning  with 
an  alkaloid  (see  page  109),  and  may  be  used  if 
tannic  acid  is  not  at  hand.  Nutgall  ointment, 
unguentum  gallce  (CJ.  S.  Ph.,  Br.  Ph.),  may  be 
employed  as  an  astringent  application.  The 
unguentum  gallce  cum  opio  of  the  Br.  Ph.,  each 
ounce  of  which  contains  32  grains  of  powdered 
opium,  is  applied  for  the  relief  of  painful  hcem- 
orrhoids. 

GALVANISM.— See  Electkicity. 

GAMBOGE,  cambogia  (U.  S.  Ph.,  Br.  Ph.), 
gutti  (Ger.  Ph.),  is  the  inspissated  juice  of  sev- 
eral species  of  Oarcinia,  a  plant  native  to 
eastern  Asia.  Internally  it  is  a  powerful 
hydragogue  cathartic,  and  externally  it  is 
irritant  and  stimulating  to  raw  surfaces.  In 
doses  of  from  3  to  4  grains  it  produces  several 
liquid  evacuations,  accompanied  by  little  pain. 
Combined  with  calomel,  it  is  very  elficient  in 
relieving  malarial  congestion  of  the  liver.  As 
it  is  tasteless,  it  is  very  often  given  to  children 
after  the  administration  of  an  anthelminthie. 
In  doses  of  ^  of  a  grain,  dissolved  in  a  weak 
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solution  of  potassium  carbonate,  it  is  decidedly 
diuretic.  For  the  relief  of  engorgement  of  the 
portal  circulation,  equal  parts  of  gamboge  and 
aloes  are  extremely  useful .  Gamboge  is  of  tener 
used  in  combination  than  alone,  and,  as  a  rule, 
if  it  is  used  separately,  it  is  best  administered 
in  syrup.  In  doses  of  from  iV  to  f  of  a  grain, 
three  times  daily,  it  very  often  relieves  flatu- 
lence and  intestinal  indigestion.  It  enters  into 
the  composition  of  the  compound  cathartic 
pills  of  the  U.  S.  Ph.,  and,  with  equal  parts  of 
aloes,  forms  the  compound  gamboge  pill.^iVw- 
la  cambogicB  composita,  of  the  Br.  Ph.  The 
dose  of  this  pill  mass  is  from  5  to  10  grains. 
Russell  H.  Nevins. 

GAB.GLES,  gargarismata,  are  liquid  prep- 
arations, usually  mixtures,  often  viscid,  which 
are  intended  to  be  held  for  a  time  in  the  throat 
during  incomplete  glutitory  efforts,  for  local 
medication  of  the  tonsils,  palate,  pharynx, 
base  of  the  tongue,  epiglottis,  and  arytsenoid 
eminences.  Although  often  misapplied,  and 
for  that  reason  in  disfavour  with  many  physi- 
cians, they  have  a  veritable,  if  limited,  use- 
fulness. They  are  to  be  preferred  to  sprays 
and  direct  topical  applications  where  it  seems 
desirable  to  bathe  the  affected  parts  with  some 
quantity  of  the  medicament,  and  to  prolong 
the  contact.  In  some  cases,  too,  both  with 
children  and  with  adults,  opposition  is  made 
to  the  use  of  sprays  or  to  topical  applications, 
but  the  patient  shows  willingness  to  gargle. 
With  a  little  patience  very  young  children  may 
be  taught  to  gargle  efficiently.  Gargles,  more- 
over, will  reach  out-of-the-way  corners  of  the 
throat  much  better  than  sprays  as  applied  by 
the  ordinary  patient  or  nurse. 

The  following  pertinent  remarks  concerning 
gargling  may  be  quoted  from  J.  Solis-Cohen 
(Diseases  of  the  Throat  and  Nasal  Passages, 
New  York,  1879,  p.  95): 

"  The  usual  method  of  retaining  a  quantity 
of  fluid  in  the  mouth,  and  keeping  it  in  motion 
between  the  base  of  the  tongue  and  palate  by 
repeatedly  forcing  an  expiratory  current  of 
air  through  it,  while  the  base  of  the  tongue  is 
elevated  so  as  nearly  to  touch  the  palate,  is 
not  only  a  painful  muscular  exercise  m  severe 
sore  throat,  but  is  ineflHcient  in  bringing  the 
fluid  in  contact  with  anything  else  than  the 
palate  and  root  of  the  tongue.  In  order  to 
reach  the  pharynx  the  fluid  must  be  submitted 
to  the  action  of  the  constrictor  muscles,  but 
be  released  before  completing  the  last  phase  of 
the  act  pf  deglutition — a  partial  act  of  swallow- 
ing being  made,  therefore,  and  frequently  re- 
peated— a  practice  which  is  often  difficult  to 
acquire,  and  which  is  also  painful  in  sore 
throat.  A  much  better  and  less  painful  pro- 
cedure is  to  bring  the  fluid  in  contact  with  the 
sore  parts  by  letting  it  flow  upon  them  by 
gravity  as  the  head  is  turned  to  one  side,  back- 
ward or  forward,  as  the  case  may  be,  so  as  to 
wash  the  various  portions  of  the  surface  in  suc- 
cession. Another  method  well  adapted  for 
bringing  the  fluid  in  conta.ct  with  the  epiglot- 
tis, the  walls  of  the  pharyngo-laryngeal  sinuses, 
the  upper  and  posterior  surface  of  the  larynx, 
and  the  lower  part  of  the  pharynx,  is  to  carry 
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the  fluid  in  a  spoon  back  to  the  base  of  the 
tongue,  and  then  pour  it  over  the  parts  as 
the  head  is  thrown  back,  which  will  bring  it 
in  contact  with  the  epiglottis  and  the  upper 
and  posterior  surfaces  of  the  larynx,  and  then 
by  holding  the  head  sidewise,  it  is  brought 
in  contact  with  the  lateral  walls  of  the  lower 
pharynx  and  the  surfaces  of  the  pharyngo- 
laryngeal  sinuses,  the  operation  being  com- 
pleted by  suddenly  bringing  the  head  forward 
as  the  fluid  is  ejected,  so  as  to  bathe  the  poste- 
rior surface  of  the  middle  portion  of  the  phar- 
ynx, the  anterior  surface  of  the  palate,  and 
the  exposed  surface  of  the  tonsils  and  palatine 
folds." 

The  solutions  used  for  gargling  may  also  be 
applied  topically  by  means  of  a  brush,  sponge, 
or  cotton  wad. 

Gargles  may  be  cleansing  (or  detergent), 
antiseptic,  solvent,  astringent,  cooling,  stimu- 
lating, emollient,  sedative,  or  specific.  Usu- 
ally one  mixture  is  designed  to  fulfil  several 
indications.  The  principal  components  of  a 
gargling  mixture  are  the  astringent,  sedative, 
or  antiseptic  drug,  a  solvent,  a  flavouring  agent, 
and  a  modicum  of  mucilage,  glycerin,  or  other 
viscid  substance  to  hold  the  mixture  in  contact 
with  the  parts  as  long  as  possible. 

As  a  cleansing  gargle,  simple  water,  or  water 
slightly  aromatized  with  a  few  drops  of  cologne 
or  of  some  essential  oil,  is  usually  sufficient. 
It  may  be  hot,  lukewarm,  or  cold,  as  is  most 
agreeable.  When  there  is  considerable  mucus, 
especially  if  it  is  thick  and  tenacious,  sodium 
phosphate  or  sodium  bicarbonate  may  be  dis- 
solved in  the  water  in  the  proportion  of  4 
grains  to  the  ounce,  or  a  few  drops  of  tincture 
of  quillaia,  or  of  the  detergent  emulsion  of 
coal-tar  and  soap-bark,  may  be  added.  Solu- 
tion of  hydrogen  dioxide,  diluted  to  about 
"  three  volumes  "  strength  (1  in  3  or  4  of  the  re- 
cent official  solution),  may  be  used  as  a  cleans- 
ing gargle,  but  its  chief  field  of  usefulness  is  as 
an  antiseptic,  for  which  purpose  it  is  the  best 
of  all  agents,  unless  the  new  preparation  of  chlo- 
rine and  hypochlorites — known  as  electrozone, 
and  made  by  electrolysing  sea-water — shall 
prove  its  equal.  Many  of  the  commercial  prepar 
rations  of  HjOj — -and  some  of  the  best  adver- 
tised are  the  worst — are  too  acid  to  be  employed 
with  safety.  Care  must  be  taken.  Liquor  sodse 
chlorinatse  fl  3  j  to  fl  1  iv ;  potassium  chlorate, 
gr.  XX  to  fl  I  ]' ;  potassium  chloride,  gr.  xx  to 
fl  §  ]■ ;  carbolic  acid  (or  guaiacol),  gr.  v  to  fl  §  j ; 
mistura  oleoso-balsamica,  fl  3  j  to  fl  §  iv  (this 
mixture  is  the  old  and  well-known  elixir  vitce 
of  Hoffman,  which  is  poorly  imitated  in  the 
proprietary  preparation  known  as  "  Listerine  ") ; 
eucalyptol,  thymol,  menthol,  sodium  benzoate, 
benzoic  acid,  gr.  v  to  fl  §  j ;  sodium  borate,  gr.  v 
to  fl  5  i ;  boric  acid  (saturated  solution),  or  pref- 
erably boroglyceride — are  among  the  most 
useful  ingredients  for  antiseptic  gargles,  and 
may  be  variously  combined,  an  alkaline  salt, 
a  chlorine  preparation,  a  tar-product,  and  a  bal- 
samic or  an  essential  oil  forming  a  very  excel- 
lent combination.  Glycerin  or  refined  honey 
(fl  3  i  to  fl  §  i)  may  be  employed  to  give  the 
preparation  body  and  consistence,  and  to  favour 
the  prolonged  contact  of  the  agent  with  the 


parts,  after  the  application.  Potassium  per- 
manganate, gr.  viij  to  fl  I  j,  may  be  employed. 
It  should  not  be  combined  with  other  agents, 
and  has  the  disadvantage  of  leaving  disagree- 
able stains.  Therapeutically  it  is  quite  effi- 
cient. The  writer  does  not  favour  the  use  of 
solution  of  mercuric  chloride  as  a  gargle. 

As  solvents  of  false  membrane,  solution  of 
hydrogen  dioxide  (oflicial  strength  or  diluted 
one  half),  and  preparations  containing  the  di- 
gestive ferments,  preferably  trypsin  or  papa- 
yotin, may  be  employed. 

As  astringents,  glycerole  of  tannin  and  alum 
or  zinc  sulphocarbolate  (5  grains  to  the  ounce 
of  rose  water)  are  applicable.  Hot  water  is 
often  useful  in  the  early  stages  of  inflam- 
mation. Ice  or  cold  water  is  usually  more 
agreeable  later.  Barley  water,  flaxseed  tea,  and 
mucilage  of  acacia  are  employed  as  emollients. 
The  addition  of  anodyne  drugs,  such  as  opium, 
hyosoyamus,  cocaine,  and  the  like  to  gargles  is 
dangerous,  as  too  great  a  dose  might  by  acci- 
dent be  swallowed.  A  grain  of  menthol  dis- 
solved in  glycerin  or  oil,  or  a  drop  or  two  of 
peppermint  oil,  often  serves  a  useful  purpose 
as  a  sedative. 

As  specifics,  potassium  chlorate  (originally, 
through  an  error  in  translation,  by  which 
kalium  chloricum  of  the  Germans  was  so 
rendered,  instead  of  as  potassium  chloride), 
potassium  iodide,  mercuric  chloride,  and  gua- 
iac  have  been  used.  Potassium  chlorate  is 
sometimes  simply  dissolved  in  water,  and  at 
other  times  variously  compounded.  Its  great- 
est usefulness  is  in  the  treatment  of  mercurial 
stomatitis.  It  is  freq^uently  mixed  with  tinc- 
ture of  ferric  chloride  m  the  treatment  of  diph- 
theria, glycerin  being  the  menstruum.  The 
following  mixture  has  much  vogue  and  is  often 
useful  in  the  treatment  of  acute  amygdalitis : 
Ammoniated  tincture  of  guaiac,  3  fl.  drachms ; 
compound  tincture  of  cinchona,  4  fl.  drachms ; 
refined  honey,  6  fl.  drachms.  Mix  and  shake 
until  the  sides  of  the  containing  vessel  are  well 
coated.  Add  slowly  potassium  chlorate,  80 
grains,  dissolved  in  water  enough  to  make  4 
fl.  oz.  Sodium  salicylate  may  sometimes  be 
substituted  for  the  potassium  chlorate,  and  no 
doubt  potassium  chloride  would  always  be 
preferable.  Since  the  introduction  of  guaiacol 
as  a  topical  application  in  cases  of  amygdalitis 
this  gargle  may  be,  in  the  majority  of  cases, 
dispensed  with. — Solomon  Solis-Cohen. 

GARLIC,  the  allium  of  the  U.  S.  Ph.,  is  a 
stimulant  to  gastric  digestion,  and  is  some- 
times employed,  like  the  onion,  as  a  rubefa- 
cient. A  syrup,  syrupus  allii,  is  official  in  the 
U.S.  Ph. 

GATTLTHEBIA,  popularly  known  as  win- 
tergreen,  partridge  berry,  boxberry,  checker- 
berry,  deerberry,  teaberry,  and  mountain  tea, 
is  a  small  shrub-like  evergreen  plant  that  is 
indigenous  to  the  woods  of  North  America 
from  Canada  to  the  Carolinas.  The  leaves 
alone  are  official.  From  the  leaves  a  vola- 
tile oil,  oleum  gaultherim  (U.  S.  Ph.),  arbutin, 
ericolin,  ursone,  and  tannic  acid  have  been 
obtained.  The  leaves  have  an  agreeable,  aro- 
matic, slightly  bitter,  and  astringent  taste.  The 
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aromatic  and  medicinal  properties  of  the  leaves 
are  contained  in  the  oil,  which  may  be  ob- 
tained from  all  parts  of  the  plant. 

Oil  of  gaultheria,  commonly  referred  to  as 
oil  of  wintergreen,  is  a  very  volatile,  slightly 
straw-coloured  liquid,  that  becomes  darker 
when  exposed  to  the  air.  It  has  a  character- 
istic penetrating  odour,  a  sweetish,  pungent 
taste,  and  a  slightly  acid  reaction.  While  it 
is  chemically  almost  identical  with  the  oil  of 
sweet  birch,  and  the  latter  is  often  substituted 
for  it,  the  refraotometer  will  establish  the  dif- 
ference between  these  oils.  It  has  been  found 
that  10  per  cent,  of  the  oil  consists  of  gaulthe- 
rilene,  a  hydrocarbon,  and  90  per  cent,  of 
methyl  salicylate,  CHsCtHcOs,  a  substitution 
compound  in  which  one  of  the  hydrogen  atoms 
of  salicylic  acid  has  been  replaced  by  a  methyl 
molecule. 

Dr.  H.  C.  Wood  and  Br.  Hobart  A.  Hare 
showed  in  1886  that  the  physiological  action 
of  oil  of  gaultheria  was  the  same  as  that  of 
salicylic  acid,  and  that  in  therapeutic  doses 
the  oil  was  entirely  decomposed  in  the  system, 
although,  if  it  was  administered  in  toxic 
amounts,  it  might  escape  in  part  unchanged. 

An  infusion  of  the  leaves  is  used  in  some 
rural  localities  as  an  emmenagogue  and  as  a 
galadagogue,  but  there  is  no  characteristic  ac- 
tion of  the  leaves  in  these  disorders.  More 
useful  is  the  administration  of  a  decoction  in 
gastro-enteritis,  the  tannin  of  the  leaves  acting 
as  an  astringent  and  the  oil  as  an  intestinal 
antiseptic. 

The  oil  is  an  antiseptic,  antipyretic,  and  an- 
tirrheumatic.  It  may  be  applied  externally  in 
a  liniment,  or  given  internally,  or  the  two 
methods  may  be  combined,  in  the  treatment 
of  acute  articular  rheumatism.  The  dose 
should  be  from  5  to  15  minims,  repeated  as 
may  be  necessary  according  to  the  age  and 
condition  of  the  patient ;  H.  C.  Wood  has 
stated  that  he  has  given  as  much  as  150  drops 
in  twenty-four  hours.  It  must  not  be  forgot- 
ten that  the  oil  is  toxic  in  large  amounts,  and 
while  there  are  instances  on  record  in  which 
individuals  have  recovered  after  taking  from 
i  to  1  fl.  oz.,  fatal  results  have  followed  the 
administration  of  the  latter  quantity.  The  oil 
is  best  given  in  emulsion  or  in  capsules ;  it  is 
more  likely  to  cause  gastric  distress  than  sali- 
cylic acid  made  from  oil  of  wintergreen. 
Spirit  of  gaultheria,  spiritus  gaultherice  (U.  S. 
Ph.),  is  a  solution  of  1  part  of  the  oil  in  30 
parts  of  alcohol. — Samuel  T.  Aemstrono. 

GAVAGE. — This  term  was  introduced  by 
French  writers  to  designate  forced  feeding, 
especially  the  introduction  of  food  into  the 
stomach  through  an  oesophageal  tube.'  The 
procedure  is  based  upon  the  accidental  discov- 
ery that  in  cases  of  intractable  vomiting,  food 
so  introduced  is  often  retained  and  digested. 
The  explanation  is  not  very  plain,  but  it  has 
been  suggested  that  by  gavage  prolonged  and 
repeated  irritation  of  the  vagus  and  sym- 
pathetic during  sucking  and  swallowing  is 
avoided ;  that  no  residue  of  decomposable  ma- 
terial is  left  in  the  mouth  to  irritate  the  gusta- 
tory and  olfactory  nerves ;  and  that  the  repeated 


mechanical  irritation  of  the  stomach  by  the 
entrance  of  food  with  each  act  of  swallowing 
is  absent.  Gavage  also  eliminates  to  a  large 
extent  the  mental  repugnance  to  food  and  to 
eating,  which  is  often  an  important  factor  in 
the  class  of  cases  in  which  it  is  applicable.  It 
has  been  observed  that  digestive  power  is  not 
always  proportionate  to  appetite,  and  that  the 
tube  can  be  used  in  wasting  diseases,  like 
phthisis,  to  introduce  a  larger  supply  of  food 
than  the  patient  could  be  induced  to  swallow. 

The  apparatus  required  is  the  same  as  that 
for  stomach  washing — namely,,  a  siphon,  con- 
sisting of  a  ilexible  rubber  oesophageal  tube, 
with  fairly  thick  walls,  and  about  two  feet 
long,  joined  by  a  few  inches  of  glass  tubing 
to  a  yard  or  less  of  ordinary  rubber  tubing, 
into  the  end  of  which  a  glass  funnel  is  inserted. 
The  oesophageal  tube  should  be  about  No.  30, 
American  gauge,  or  |  of  an  inch  outside  di- 
ameter for  an  adult.  It  is  most  easily  intro- 
duced while  the  patient  is  seated,  and  the  head 
is  not  thrown  back;  the  tongue  should  be 
slightly  protruded  and  the  patient  directed 
to  breathe  slowly  and  deeply,  and  not  to  be 
alarmed.  The  tube,  having  been  properly 
cleansed  and  well  moistened,  is  passed  along 
the  median  line  to  the  base  of  the  tongue ;  on 
reaching  the  posterior  wall  of  the  pharynx  the 
tip  bends  downward  and  naturally  seeks  the 
oesophageal  opening  ;  it  is  not  necessary  to  in- 
sert the  finger  into  the  patient's  mouth  as  a 
guide.  Having  reached  this  point,  the  pa- 
tient is  directed  to  swallow,  and  while  this  is 
done  the  tube  is  quickly  passed  into  the  stom- 
ach. After  a  few  trials  the  whole  operation 
can  usually  be  done  very  quickly  and  with 
little  disturbance.  After  the  tube  is  in  posi- 
tion, the  funnel  with  the  tubing  attached 
should  be  raised  to  allow  the  escape  of  gas, 
and  if  desirable  the  stomach  may  be  washed 
by  pouring  tepid  water  into  the  funnel,  while 
the  latter  is  raised  slightly  above  the  level  of 
the  stomach.  Before  the  funnel  has  entirely 
emptied  itself,  if  it  be  quickly  depressed  below 
the  level  of  the  stomach,  the  fluid  will  be  si- 
phoned out,  and  the  process  may  be  continued 
until  the  wash  water  returns  clear. 

It  is  usually  well  to  previously  wash  the 
stomach  at  least  once  a  day  when  using  gavage. 
Warm  milk,  plain  or  peptonized,  broths  or 
thin  gruels,  may  be  introduced  in  considerable 
amounts  several  times  a  day.  When  the  tube 
is  withdrawn  it  should  be  pinched  to  prevent 
trickling  into  the  fauces. 

Debove  has  used  gavage  with  benefit  in 
phthisis,  in  which,  as  he  observes,  more  food 
is  required  than  in  health,  on  account  of  the 
increased  bodily  waste.  He  states  that  "  a 
patient  who  has  no  appetite,  or  who  has  a 
marked  disgust  for  all  food,  will  digest  per- 
fectly a  large  meal  introduced  by  the  tube, 
and  even  at  the  end  of  a  certain  time  will  re- 
cover appetite."  At  the  same  time  oxygen 
must  be  furnished  in  increSiSed  amounts  by  an 
out-of-door  life,  or  the  irhperfectly  oxidized 
products  of  digestion  will  add  to  the  toxaemia 
of  the  patient. 

The  principle  of  overfeeding  may  be  applied 
by  the  use  of  raw,  dried  meat  powder,  whichi 
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may  be  given  in  soup,  millf,  or  punch,  and  the 
use  of  the  tube  in  phthisis  reserved  for  the 
cases  with  specially  irritable  stomachs. 

It  is  in  eases  of  the  neurotic  type  that  ga- 
vage  finds  its  most  useful  application,  especial- 
ly in  those  characterized  by  vomiting,  severe 
anorexia,  spasm  of  the  cesophagus,  or  wasting. 
The  systematic  use  of  the  tube  will  sometimes 
prove' of  the  greatest  value  in  such  cases.  It 
should  not  be  forgotten,  however,  that  feeding 
without  the  tube  can  often  be  accomplished  in 
difBcult  cases  by  carrying  the  fluid  in  a  spoon 
so  far  back  into  the  pharynx  that  it  is  beyond 
the  control  of  the  patient,  and  is  carried  into 
the  pharynx  by  reflex  action. 

In  certain  chronic  disorders  of  the  stomach 
gavage  may  be  advantageously  combined  with 
lavage. 

After  an  experience  with  over  400  cases  in 
hospital  and  private  practice.  Dr.  L.  Bmmett 
Holt  regards  gavage  as  of  great  value  in  many 
of  the  diseases  of  infancy.  The  procedure  is 
simple,  taking  less  than  half  a  minute,  and  sel- 
dom causes  vomiting.  The  baby  is  laid  flat 
on  its  back  and  its  head  is  steadied  by  an 
assistant,  while  the  soft-rubber  catheter — No. 
14,  American  scale,  for  infants  under  six 
months.  No.  17  for  older  babies — is  introduced 
along  the  forefinger.  In  all  but  very  young 
infants  a  gag  is  required.  The  tube  may  also 
be  passed  through  the  nose,  but  this  is  rarely 
necessary.  The  indications  for  gavage  in  in- 
fants are : 

1.  For  infa7its  prematurely  horn,  in  connec- 
tion with  the  incubator.  By  the  use  of  these 
means  the  mortality  in  premature  infants  at 
the  Paris  Maternity  has  been  very  considerably 
reduced. 

2.  For  persistent  vomiting  due  partly  to 
habit,  partly  to  exaggerated  pharyngeal  reflex 
action. 

3.  In  acute  diseases,  such  as  severe  cases  of 
scarlet  fever,  diphtheria,  ironcho-pneumonia, 
typhoid  fever,  and  empyema,  when  food  is  re- 
fused. This  often  happens  in  children  from 
two  to  five  years  of  age,  after  four  or  five 
days  of  severe  sickness,  and  gavage  is  both 
more  eflicient  and  less  distressing  than  forcing 
the  child  to  swallow  by  holding  the  nose. 

4.  In  serious  brain  disease,  when  the  patient 
can  not  be  fed  by  ordinary  means. 

HeNet  Ling  Taylor. 

GEISSOSPEBMUM  LaiVE.-This  ap- 
ooynaceous  tree  furnishes  Pao-Pereira  bark, 
which  is  highly  esteemed  in  Brazil  as  a  tonic 
and  astringent  and  especially  for  reducing  un- 
due rapidity  of  the  pulse.  A  decoction  is 
made  in  the  proportion  of  3  parts  to  50,  of 
which  a  wineglassful  or  more  is  to  be  taken  in 
the  course  of  a  day.  The  bark  contains  the 
alkaloid  geissospermine. 

GELSEMITTM  (U.  S.  Ph.,  Br.  Ph.),  yellow 
jasmine,  is  the  dried  rhizome  and  rootlets  of 
Gelsemium  sempervirens,  a  climbing  plant  na- 
tive to  the  Southern  United  States.  In  com- 
merce it  occurs  in  pieces  which  vary  in  size 
from  half  an  inch  to  several  inches  in  length. 
These  are  cylindrical  and  have  a  diameter  of 
from  a  quarter  to  three  quarters  of  an  inch. 


Externally  its  colour  is  light  yellowish-brown 
marked  by  purplish  longitudinal  lines.  The 
odour  is  aromatic  and  oppressive  and  the  taste 
bitter.  Apart  from  the  usual  vegetable  con- 
stituents gelsemium  contains  gelsemic,  or  gel- 
seminic,  acid  and  an  alkaloid,  gelsemine,  the 
latter  being  obtainable  as  a  brittle,  transpar- 
ent, and  crystalline  solid  without  odour,  but  of 
a  very  bitter  taste.  It  is  probable  that  the 
drug  contains  a  second  alkaloid  to  which  the 
name  gelseminine  has  been  given. 

The  action  of  gelsemium  varies  widely  with 
the  susceptibility  of  the  individual.  Its  mild- 
est therapeutic  effect  is  the  production  of  a 
feeling  of  languor  and  relaxation,  with  per- 
haps a  slight  amount  of  circulatory  sedation. 
After  larger  doses  the  languor  becomes  more 
pronounced  and  there  is  weakening  of  muscu- 
lar power,  with  diminution  in  the  force  and 
rapidity  of  the  heart's  action  and  of  the  respi- 
ration, drooping  of  the  eyelids,  dilatation  of  the 
pupil,  dizziness,  dimness  of  vision,  and  diplopia, 
together  with  a  diminution  of  general  sensibil- 
ity. If  the  dose  has  been  toxic  the  prostration 
and  muscular  relaxation  are  extreme,  the  eye- 
lids droop  and  the  jaw  as  well,  while  speech  is 
difficult  or  impossible  from  paralysis  of  the 
muscles  of  articulation.  The  disturbances  of 
vision  are  pronounced,  and  partial  or  complete 
blindness  may  occur,  while  the  pupil  is  widely 
dilated  and  no  longer  reacts  to  light.  The 
breathing  is  laboured  and  the  heart's  action 
feeble  and  irregular ;  the  skin  is  pale,  cold, 
and  bathed  in  perspiration.  A  sense  of  numb- 
ness is  felt  throughout  the  body,  and,  though 
consciousness  is  long  preserved,  drowsiness  or 
stupor  finally  appears.  The  respiration  grows 
feebler  and  feebler,  and  death  finally  results 
from  paralysis  of  respiration.  The  amount  of 
gelsemium  necessary  to  produce  death  will  vary 
much  with  circumstances.  Though  the  inges- 
tion of  a  drachm  of  the  fluid  extract  has  in 
several  cases  been  recovered  from,  a  dose  of  12 
minims  is  said  to  have  caused  death  in  a  child 
three  years  old.  The  treatment  in  cases  of 
poisoning  with  gelsemium  comprises  the  evac- 
uation of  the  stomach,  the  maintenance  of  the 
horizontal  posture,  and  the  employment  of 
heat  and  medicinal  stimulants.  It  is  said  that 
morphine  given  in  considerable  doses  is  a  valu- 
able remedy,  and  nitroglycerin  also  has  been 
recommended. 

So  far  as  the  explanation  of  its  physiological 
action  is  concerned,  gelsemium  is  believed  to 
produce  its  general  muscular  and  sensory  phe- 
nomena by  a  depressing  and  paralyzing  action 
upon  the  spinal  cord.  The  circulatory  symp- 
toms are  thought  to  be  due  to  a  direct  action 
upon  the  heart.  The  dilatation  of  the  pupil  is 
the  result  of  peripheral  oculo-motor  paralysis, 
since  it  follows  the  local  application  of  gelse- 
mine, and  the  asphyxia  is  due  to  central  respir- 
atory paralysis.  The  drug  is  one  whose  action 
is  generally  prompt,  about  half  an  hour  being 
required  for  the  appearance  of  its  manifesta- 
tions when  it  is  given  by  the  mouth.  The  du- 
ration of  its  effects  is  usually  between  two  and 
three  hours. 

Like  aconite,  gelsemium  may  be  used  as  a 
febrifuge  and  circulatory  sedative  in  fevers 
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and  inflammations,  but  in  sthenic  conditions  it 
possesses  far  less  power  than  aconite,  and  in 
asthenic  conditions  it  is  contra-indicated. 
Nevertheless,  some  writers  praise  it  for  use  in 
malarial  fevers  as  an  adjuvant  of  quinine,  and 
the  remedy  owes  its  introduction  to  its  empir- 
ical employment  in  the  malarial  fevers  of  our 
Southern  States.  Bartholow  places  a  high 
value  upon  the  action  of  gelsemium  in  pneu- 
monia and  pleurisy,  regarding  the  circulatory 
and  respiratory  sedation,  the  lowering  of  tem- 
perature, the  diminution  of  cough,  and  the 
production  of  sweating  as  much  to  be  desired. 
In  pneumonia  he  recommends  that  from  3-  to 
5-minim  doses  of  the  fluid  extract  be  given 
every  two  hours  "  to  maintain  a  constant  effect 
within  the  limits  of  safety."  Wood,  however, 
regards  its  use  in  pneumonia  in  the  doses  re- 
quired for  these  effects  as  too  hazardous. 

It  is  in  spasmodic  conditions  that  gelsemium 
exerts  its  most  valuable  influences.  Asthma, 
whooping-cough,  and  that  cough  of  a  hacking 
and  unproductive  character  so  often  seen  in  the 
phthisical  are  often  much  benefited  by  its  use. 
Laryngismus  stridulus,  chorea,  facial  spasm, 
and  some  forms  of  dysmenorrhoea  are  at  times 
relieved.  In  certain  painful  affections  gelsem- 
ium has  a  considerable  repute  and  thus  are 
treated  faded,  intercostal,  ovarian,  and  other 
neuralgias.  Even  sciatica  may  be  benefited 
by  it,  and  its  use  in  neuralgia  is  highly  to  be 
recommended.  Gelsemium  is  recommended 
by  Bulkley  for  the  relief  of  itching,  and  is  said 
to  be  excellent  in  the  treatment  of  eczema,  in 
doses  of  from  3  to  10  drops  of  the  tincture 
given  at  intervals  of  two  or  three  hours  until 
its  physiological  effects  are  observed.  In  con- 
ditions of  motor  excitement  benefit  may  follow 
the  use  of  gelsemium  in  full  doses,  and  in 
mania  with  motor  excitement  and  wakefulness 
Bartholow  rates  it  as  superior  to  conium.  Ijo- 
eally  a  solution  of  the  alkaloid  gelseminine  has 
been  recommended  and  employed  as  a  mydri- 
atic and  to  paralyze  accommodation,  but, 
though  its  action  is  advantageous  in  that  it 
passes  away  within  a  few  hours,  this  use  of  the 
drug  has  never  become  widespread,  and  the 
danger  of  absorption  and  general  poisoning 
would  seem  possible. 

The  fluid  extract  of  gelsemium,  extractum 
gelsemii  fluidum  (U.  S.  Ph.),  may  be  given  in 
doses  of  from  3  to  5  minims.  The  dose  of  the 
alcoholic  extract,  extractum  gelsemii  alcohol- 
icum  (Br.  Ph.),  is  from  -J  to  3  grains.  The 
tincture  of  gelsemium,  tinctura  gelsemii  (U.  S. 
Ph.,  Br.  Ph.),  is  given  in  doses  of  from  5  to  30 
minims.  The  administration  of  gelsemium 
may  be  repeated  at  intervals  of  two  or  three 
hours  and  the  doses  cautiously  increased  until 
its  physiological  effects  become  manifest. 
Though  the  alkaloid  gelsemine,  as  well  as  its 
hydrochloride,  has  been  employed  medicinally 
in  doses  of  from  ^u  to  ijij  of  a  grain  (Extra 
Pharmacopoeia,  8th  ed.,  1895),  its  preparation 
is  too  uncertain  and  our  familiarity  with  it  is 
too  slight  to  make  it  an  altogether  safe 
drug,  and,  furthermore,  it  possesses  little  or 
no  therapeutic  advantage  over  the  ofBcial 
preparations  of  gelsemium. 

Henry  A.  Gkiffin. 


GENTIAN,  gentiana  (TJ.  S.  Ph.),  gentiaruB 
radix  (Br.  Ph.),  radix  gcntianm  (Qer.  Ph.) — 
The  root  of  Qentiana  lutea  is  the  official  gen- 
tian of  nearly  all  the  pharmacopoeias,  but  the 
roots  of  several  other  European  species  are 
often  substituted  for  it,  and  this  is  unobjec- 
tionable, as  their  properties  are  identical  with 
those  of  the  official  article.  In  the  United 
States  the  roots  of  Oentiana  puherula,  Qen- 
tiana saponaria,  and  Oentiana  Andrewsii,  all 
of  which  are  known  indifferently  as  the  blue 
gentian  and  have  the  same  properties,  are  used 
to  a  considerable  extent  in  the  various  locali- 
ties where  they  are  found.  Gentian  is  a  pure, 
non-astringent  bitter  tonic  which  is  extensively 
used  to  arouse  the  appetite  and  promote  di- 
gestion in  all  forms  of  dyspepsia,  being  re- 
garded as  especially  valuable  in  cases  in  which 
there  is  a  gouty  taint.  In  large  doses,  or  if 
its  administration  is  continued  too  long,  it  is 
apt  to  give  rise  to  headache,  dizziness,  and  the 
other  symptoms  produced  by  large  doses  of 
quinine.  It  has  feeble  antiperiodic  properties, 
and  on  that  account  is  a  very  good  adjuvant 
to  quitdne  in  the  treatment  of  intermittent 
fever  where  a  stomachic  is  desirable.  Where 
no  other  material  has  been  at  hand,  tents  have 
been  made  of  it;  although  not  so  good  as 
those  of  sponge  or  tupelo  wood,  they  have  an- 
swered the  purpose  fairly  well.  On  account 
of  the  large  amount  of  sugar  they  contain,  in- 
fusions of  gentian  do  not  keep  well,  and,  un- 
less very  recently  prepared,  are  to  be  avoided. 
Their  freedom  from  all  astringent  properties 
makes  the  fluid  extract  and  the  compound 
tincture  suitable  vehicles  for  the  administra- 
tion of  other  tonics,  etc.,  when  constipation 
exists,  and  the  salts  of  iron  are  not  precipi- 
tated by  them.  In  some  countries  an  alcoholic 
liquor  is  obtained  by  the  distillation  of  an  in- 
fusion which  has  been  allowed  to  ferment. 

The  extract,  extractum  gentianm  (U.  S.  Ph., 
Br.  Ph.),  is  used  largely  as  an  excipient  for 
pills,  but  may  be  given  by  itself  in  5-  to  10- 
grain  doses.  The  tinctures  of  the  Pr.  Cod. 
and  the  Ger.  Ph.,  tinctura  gentiance,  are  of  the 
same  strength  and  may  be  used  in  \-  to  1-fl. 
drachm  doses.  The  Fr.  Cod.  also  recognises 
an  alkaline  tincture  of  gentian  containing  1 
part  in  100  parts  of  sodium  carbonate,  also  a 
wine  of  gentian ;  they  are  given  in  1-  and  4-fl. 
drachm  doses  respectively ;  the  compound 
tincture,  tinctura  gentianm  composita  (U.  S. 
Ph.,  Br.  Ph.),  contains  orange  peel  and  carda- 
mom seeds,  and  is  a  very  useful  stomachic  in 
doses  of  from  1  to  3  fl.  oz.  The  fluid  extract, 
extractum  gentianm  fluidum  (U.  S.  Ph.),  has 
no  advantages  over  the  other  preparations ;  it 
may  be  given  in  10-  to  20-drop  doses.  The 
compound  infusion,  infusum  gentianm  com- 
positum  (Br.  Ph.),  is  a  very  excellent  prepara- 
tion when  not  too  old ;  it  contains  small 
amounts  of  coriander  and  bitter-orange  peel, 
and  may  be  given  in  quantities  up  to  a  fl.  oz. 
BussBLL  H.  Nevins. 

GEOFFRiEA.— See  Andira. 

.  GERANIUM  (U.  S.  Ph.),  the  rhizome  of 
Geranium  maculatum,  the  spotted  crane's- 
bill,  is  a  mild  astringent  used  topically  in  the 
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treatment  of  inflammatory  affections  of  the 
throat,  gonorrhma,  leucorrhcea,  and  indolent  ul- 
cers, and  internally  in  diarrhoea,  dysentery,  and 
hmmorrhages.  The  dose  of  the  powder  is  from 
10  to  30  grains ;  that  of  the  fluid  extract,  ex- 
tractum  geranii  fluidum  (U.  S.  Ph.),  is  from  10 
to  30  minims. 

GEBMANDEB..— See  Teuoeium. 

GEEiMICIDES.— Germicides  are  those 
material  substances  or  physical  forces  which, 
when  brought  into  proper  contact  with  patho- 
genic bacteria  or  their  spores,  either  kill  them 
or  suspend,  for  the  time  being,  their  functions, 
both  nutritive  and  reproductive. 

This  definition,  of  course,  applies  only  in 
medical  technology.  Between  the  suspen- 
sion of  their  vital  functions  and  their  actual 
destruction  the  diiference  is  one  of  degree,  so 
that,  as  a  rule,  those  agents  which  are  capable 
of  doing  the  first,  in  weak  solutions  will,  when 
more  concentrated,  kill  the  bacteria. 

It  is  to  be  noted  that  the  spores,  as  well  as 
the  bacteria  containing  them,  are  less  easily 
destroyed  than  the  simpler  forms  (Schizo- 
mycetes),  which  reproduce  themselves  by  fission 
or  budding.  It  is  also  a  question  of  time.  It 
requires  a  longer  exposure  to  the  action  of  the 
substance  or  agent  to  actually  destroy  bacteria 
or  their  germs  than  to  simply  retard  or  pre- 
vent their  growth  and  reproduction. 

This  distinction  makes  necessary  the  adop- 
tion of  two  terms — viz.,  antiseptics  and  disin- 
fectants (see  Antiseptics).  Antiseptics  retard 
or  actually  prevent  further  growth  or  pro- 
liferation of  disease  germs  so  long  as  they  are 
in  contact  with  them  or  can  exert  their  de- 
vitalizing influence  upon  them,  and,  for  a 
short  time  after  the  cessation  of  their  action, 
the  time  required  for  recuperation.  Disinfec- 
tants completely  destroy  the  vitality  of  low 
vegetable  forms,  so  that  they  are  entirely 
wiped  out  of  existence,  and  no  progeny  spring 
up  to  take  their  places.  If  the  world,  or  a 
country,  or  state,  or  community  could  be  thor- 
oughly subjected  to  the  action  of  antiseptics, 
there  would  be  no  further  germ  diseases  there 
until  the  effect  of  the  antiseptic  had  worn  off 
or  new  infective  material  been  introduced  from 
without. 

By  the  words  suhsta/nces  and  agents  we 
mean,  first,  bodies  which  chemically  decom- 
pose the  organic  matters  of  which  the  infect- 
ive bacteria  are  made  up ;  and,  second,  the 
so-called  physical  forces,  but,  more  particu- 
larly, heat. 

Of  course,  the  substances  which,  according 
to  the  laws  of  chemical  action,  are  capable  of 
reacting  with  the  complex  and  unstable  mole- 
cules of  organic  bodies,  decomposing  them 
and  converting  them  into  lifeless  matter,  are 
innumerable,  so  that  we  may  say  that,  in  one 
sense,  the  list  oi  antiseptics  and  disinfectants 
is  almost  endless. 

But  there  is  only  a  small  number,  compara- 
tively, that  are  available.  To  be  available  for 
practical  application  it  is  necessary  that  they 
should  be  soluble,  that  they  should  be  effect- 
ive in  a  moderately  weak  solution,  that  they 


should  act  quickly,  that  they  should  act  thor- 
oughly, that  the  chemical  reaction  between 
them  and  the  infective  protoplasmic  body 
should  take  place  at  a  convenient  tempera- 
ture, and,  finally,  when  it  is  desired  to  disin- 
fect fabrics  and  other  valuable  articles,  that 
they  should  be  of  such  a  nature  as  to  kill  the 
disease  germs  without  acting  destructively 
upon  the  object  or  material  to  be  disinfected. 

In  all  disinfecting  operations  on  a  large 
scale  the  question  of  expense  must  be  con- 
sidered ;  but,  fortunately,  the  most  powerful 
agents  of  this  class  are  effectual  in  such  weak 
solutions  that  even  of  the  amount  required  to 
sterilize  large  quantities  of  fabrics,  etc.,  the 
cost  is  not  excessive. 

Of  course,  in  quarantine  operations,  where 
whole  cargoes  of  merchandise  must  be  ren- 
dered innocuous,  the  necessary  plant  is  costly, 
though,  in  relation  to  the  amount  of  material 
operated  upon,  the  individual  disinfections  are 
not  expensive. 

It  will  be  useful  to  consider  these  various 
requirements  seriatim,  because  the  analysis  of 
the  group,  which  will  be  a  necessary  part  of 
such  a  study,  Will  be  an  aid  to  the  memory 
when  we  come  to  the  practical  application  of 
our  knowledge  of  these  substances. 

It  is  scarcely  necessary  to  say  that  the  de- 
vitalizing action  of  a  disinfectant  upon  the 
microbic  organisms  of  infection  is  a  chemical 
action.  In  order  that  there  should  be  a 
chemical  reaction  between  any  two  bodies,  it 
is  essential  that  their  molecules  should  be 
brought  into  contact  with  one  another,  or,  to 
speak  more  correctly,  that  they  should  be 
brought  near  enough  to  one  another  to  permit 
the  mutual  attractions  of  the  atoms  which 
enter  into  their  composition  to  exert  their  dis- 
ruptive force,  which  breaks  up  the  molecules 
and  generates  new  ones  of  an  entirely  different 
character.  For  this  to  occur,  the  power  of 
cohesion  which  holds  together  the  molecules  of 
solid  bodies  must  be  overcome,  so  that  the 
molecules  of  one  may  freely  mingle  with  those 
of  the  other,  as  is  only  possible  when  they  are 
in  the  fluid  or  gaseous  states.  Hence  it  is 
necessary,  in  the  disinfection  of  materials,  to 
have  a  soluble  chemical  substance. 

In  medical  and  surgical  practice  drugs 
which  are  nearly  or  quite  insoluble  in  water 
are  used  mainly  as  antiseptics — e.  g.,  iodoform, 
which  is  vei'y  extensively  applied  to  the  sur- 
faces of  ulcers,  wounds,  and  diseased  skin  and 
mucous  membranes.  In  this  case  the  mode 
of  action  is  that,  the  fluids  of  the  body  com- 
ing in  contact  with  the  superficies  of  the 
iodoform  (or  other  substance  not  soluble  in 
water),  a  reaction  takes  place  with  the  mole- 
cules at  the  surface  of  the  small  grains  of  the 
powder,  these  molecules  being  less  strongly 
influenced  by  the  power  of  cohesion  than  those 
more  deeply  situated,  and,  when  they  are  de- 
composed, those  that  were  next  to  them  and 
that  are  non-superficial  are  in  their  turn  at- 
tacked and  removed ;  and,  this  process  con- 
tinuing, the  iodoform  will  finally  disappear. 
The  liberated  iodine  and  perhaps  other  newly 
formed  bodies,  which  are  soluble,  are  then  the 
true  antiseptics.    The  action  in  such  a  case 
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is  slow,  and  therein  consists  its  advantage,  for 
on  a  wound  dressing  the  slow  but  continuous 
influence  is  what  is  needful. 

Gaseous  bodies  are  not  so  reliable  as  fluids 
for  the  work  of  antisepsis  or  disinfection,  as, 
owing  to  the  great  motility  of  their  mcjlecules, 
they  are  not  so  readily  held  in  contact  with 
what  is  to  be  disinfected,  unless  the  object  is 
moist  or  there  is  enough  moisture  in  the  air 
to  cause  some  precipitation  on  the  surfaces 
with  which  it  comes  in  contact.  It  is  on  this 
account  that,  in  burning  sulphur  to  disinfect 
rooms,  we  should,  in  order  to  assure  the  suc- 
cess of  the  process,  have  water  boiling  in  the 
room  at  the  same  time. 

And  this  also  explains  the  fact — which 
seems  at  first  sight  paradoxical — that  in  disin- 
fecting ships  or  large  compartments  with 
steam  it  is  found  that,  although  steam  is 
made  use  of  as  a  convenient  bearer  of  heat, 
and  though  steam  under  pressure  has  a  higher 
temperature  than  when  it  is  escaping  into  the 
air,  it  has  in  the  latter  condition  a  more  rapid 
and  certain  effect  than  in  the  former. 

The  explanation  may  be  also  given  in  the 
form  of  a  comparison  of  the  physical  state  of 
water  when  it  appears  as  escaping  steam  with 
that  which  it  presents  when  suspended  in  the 
atmosphere  as  a  cloud  or  deposited  on  surfaces 
as  dew. 

The  formation  of  clouds,  long  an  unex- 
plained phenomenon,  is  now  made  comprehen- 
sible by  the  discovery  that  when  at  a  given 
temperature  the  atmosphere  contains  as  much 
of  the  vapour  of  water  as  can  be  formed  at 
that  degree  of  heat;  if  the  temperature  is 
lowered,  the  molecules  tend  to  approach  one 
another  more  closely  and  assume  the  liquid 
form. 

Their  coalescence,  however,  is  facilitated 
by  the  presence  of  any  solid  body  at  a  lower 
temperature,  as  the  diminished  amplitude  of 
vibration  favours  their  contact  with  and  adhe- 
sion to  that  body.  The  microscopic  particles 
of  atmospheric  dust  offer  the  requisite  surfaces, 
and  the  water  is  precipitated  on  them  in  drops 
so  light  as  to  continue  to  float,  but  which,  hav- 
ing been  changed  from  a  vapour  to  a  liquid, 
are  visible.  A  further  reduction  of  tempera- 
ture causes  increased  precipitation,  and  the 
drops,  increasing  in  size,  become  too  heavy  to 
be  buoyed  up  by  the  dust  particles  and  fall  to 
the  earth  as  rain.  Now,  it  will  be  observed 
that  in  a  room  in  which  a  vessel  of  ice  water 
is  wet  with  dew,  solid  bodies  in  its  immediate 
neighbourhood  are  dry.  A  slightly  deliques- 
cent powder,  which  in  the  air  of  the  room  may 
be  only  slightly  moist,  will,  if  laid  on  the  cold 
vessel  before  the  latter  has  become  moist,  lique- 
fy rapidly.  In  like  manner  will  escaping  steam, 
which  is  no  longer  a  vapour  when  it  becomes 
visible,  but  is  composed  of  minute  globules  of 
water,  moisten  everything  with  which  it  comes 
in  contact,  and  this  water,  deposited  on  their 
surfaces  and  penetrating  between  their  super- 
ficial molecules,  brings  them  more  rapidly  un- 
der the  influence  of  the  higher  temperature, 
not  only  by  contact  but  by  preventing  evapora- 
tion from  such  of  them  as  contain  moisture. 
This  principle  explains  also  the  fact  that  dry 


heat  is  not  so  powerful  as  moist  heat  at  the 
same  degree. 

That  they  should  be  effective  in  a  moder- 
ately weak  solution  is  important  in  three  ways. 
In  the  first  place,  if  it  were  necessary  to  use  a 
very  strong  solution,  it  would  greatly  increase 
the  expense,  as  in  the  case  of  carbolic  acid, 
which  is,  for  many  purposes,  a  most  valuable 
antiseptic  and  disinfectant ;  but,  especially  for 
the  latter  purpose,  the  solution  must  be  so 
strong  that  it  is  too  expensive.  This  sub- 
stance has  been  greatly  abused,  and  its  repu- 
tation injured  by  ignorance  or  neglect  of  this 
fact.  Even  the  pure  acid  when  added  to  large 
quantities  of  liquid,  as  in  sewers,  drain  pipes, 
and  cesspools,  becomes  so  diluted  as  to  have 
but  little  effect. 

Rapidity  of  action  is  very  important,  be- 
cause, for  instance,  in  the  sick-room,  if  the 
discharges  from  a  patient  suffering  from  a 
contagious  disease  are  treated  with  a  slowly 
acting  disinfectant,  there  is  danger  that  some 
person  in  attendance  may  be  infected  before 
the  noxious  matters  have  become  sterilized. 
The  importance  of  this  observation  to  the  wel- 
fare of  those  in  charge  of  diphtheritic  cases  is 
evident. 

That  the  disinfecting  substance  should  act 
thoroughly  only  needs  to  be  mentioned  in 
order  to  call  attention  to  the  fact  that  some  of 
these  chemicals,  by  coagulating  the  external 
portions  of  organic  bodies,  erect  a  barrier  to 
their  own  invasion.  Bichloride  of  mercury, 
for  example,  particularly  if  it  is  used  in  too 
strong  a  solution,  may  in  this  way  defeat  the 
object  for  the  accomplishment  of  which  it  is 
employed. 

Nitrate  of  silver,  too,  which  is  the  most 
powerful  member  of  the  class,  when  used  in 
a  high  dilution  will,  when  concentrated,  cause 
the  arrest  of  its  own  progress  by  producing  a 
firm,  impenetrable  coagulum  on  the  surface. 

Tliis  point  is  of  great  importance  in  the 
treatment  of  diphtheria  and  phagedcenic  and 
gangrenous  ulcers,  and  accounts  to  some  ex- 
tent for  the  failure  of  the  former  practice  of 
applying  to  diphtheritic  lesions  of  the  throat 
very  strong  coagulating  drugs. 

That  an  antiseptic  or  disinfectant  should  be 
available  at  ordinary  temperatures  is  a  cate- 
gorical proposition,  as  those  substances  which 
are  used  are  all  efficient  in  this  way.  The 
physical  force,  heat,  is  of  itself  unerringly 
competent  when  of  the  proper  degree. 

The  necessity  of  finding  disinfectants  which 
are  capable  of  thoroughly  sterilizing  textile 
materials  without  injuring  the  fabrics  them- 
selves abbreviates  very  much  the  list  of  sub- 
stances which  are  available  for  this  purpose. 
The  injury  may  consist  in  staining  or  the  dis- 
infectant may  actually  corrode  and  destroy 
the  materials  with  which  it  comes  in  contact. 
Practically  we  are  almost  confined  to  the  use 
of  heat  for  this  purpose.  And  this  is  not  to  be 
considered  as  a  disadvantage,  for  it  is  necessary 
in  the  case  of  clothing  and  bedding  that  the 
articles  should  be  washed  after  having  been 
in  contact  with  patients  who  have  any  conta- 
gious disease,  and  boiling  thoroughly  and  for 
a  longer  time  than  is  usual  in  the  laundry 
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meets  the  demands  of  both  hygiene  and  clean- 
liness.* 

This  principle  is  of  still  more  moment  when 
applied  to  the  human  organism.  It  has  been 
a  great  desideratum  since  the  discovery  of  the 
microbic  origin  of  some  diseases  to  find  sub- 
stances which  could  be  administered  to  those 
sufEering  from  maladies  of  that  class  with  the 
certainty  of  destroying  or  devitalizing  the 
germs  without  at  the  same  time  inflicting  a 
parallel  injury  upon  the  tissues  which  are  in- 
vaded by  them. 

If  the  statements  that  have  recently  been 
made  concerning  certain  bacterial  products, 
such  as  antidotes  to  diseases  like  tuberculosis 
and  diphtheria,  should  be  justified,  this  great 
obstacle  to  the  successful  treatment  of  some 
of  the  most  malignant  diseases  which  afflict 
mankind  will  be  removed,  and  the  bright  hope 
encouraged  that  our  profession,  which  in  its 
history  has,  unlike  all  others,  sought  only  to 
benefit  the  race,  has  truly  entered  upon  its 
golden  age. 

The  substances  derived  from  the  inorganic 
world  all  have  the  same  fault — viz.,  that  the 
cells  of  the  animal  body  seem  to  be  practically 
as  much  affected  by  them  as  those  unicellular 
vegetable  organisms  which  are  the  agents  of 
infection.  Prom  the  organic  kingdom,  how- 
ever, there  is  reason  to  hope  that  we  may  in 
time  obtain  such  antidotal  bodies  as  are  needed 
to  neutralize  the  action  of  the  pathogenic  bac- 
teria. The  hope  is  justified  by  the  fact  that 
the  extraordinarily  complex  molecules  of  the 
organic  compounds,  especially  the  proteid  or 
protoplasmic  proximate  principles,  are  suscep- 
tible of  reactions  whose  variety  and  complexity, 
not  approachable  in  the  inorganic  world,  favour 
the  formation  of  oompoiinds  of  almost  infinite 
variation,  among  which  are  those  exhibiting 
the  so-called  catalytic  property,  and  others 
whose  specific  or,  as  we  say,  elective  operation 
on  certain  cells  or  tissues  only  encourages  the 
expectation  that  some  will  be  found  whose 
special  qualities  will  favour  a  selection  of  these 
parasitic  cells  without  injurious  effects  on  the 
tissues  of  man.  The  action  of  the  cinchona 
alkaloids  in  destroying  or  devitalizing  the 
miasmatic  germ  of  the  paludal  fevers  is  proba- 
bly paralleled  by  that  of  other  organic  com- 
pounds yet  to  be  discovered. 

The  evidence  at  present  in  the  possession  of 
the  pathologists  is  suflHcient  to  make  the  mi- 
crobic origin  of  the  malarial  fevers  certain,  and 
the  only  question  in  regard  to  the  action  of  the 
cinchona  salts  and  the  essential  oil  of  eucalyp- 
tus is  as  to  whether  they  act  directly  upon  the 
disease  germs  themselves  or  indirectly  by  so 
modifying  the  fluids  and  tissues  of  the  body 
that  they  can  no  longer  support  the  growth  of 
these  pathogenic  micro-organisms. 

A  comparison  of  the  different  agents  which 
are  or  may  be  employed  for  germicidal  pur- 
poses is  difScult,  as  their  values  relatively  to 
one  another  will  vary  according  to  the  point 

*  For  anything  to  be  clean,  in  tlie  ordinary  sense  of 
the  term,  and  to  be  free  from  the  virus  of  contagious 
disease,  are  two  distinct  properties.  "  Dirt "  has  been 
defined  as  "  matter  out  of  place,"  but  perfectly  harm- 
less matter  may  be  out  of  place.. 


of  view.  The  qualities  which  may  be  consid- 
ered as  especially  advantageous  are  three :  First, 
efficiency  ;  second,  general  availability ;  third, 
cheapness.  As,  however,  I  shall  only  consider 
for  the  present  those  which  are  highly  efficient, 
the  differences  in  that  respect  will  not  be  of 
great  importance.  The  question  of  cheapness 
may  also  be  to  some  extent  disregarded,  as  the 
differences  are  not  so  great  as  to  outweigh  the 
advantages  of  efficiency  and  availability.  In 
most  cases,  where  it  becomes  necessary  to  dis- 
infect sick-rooms,  dr  the  clothing,  bedding,  and 
other  fomites,  either  during  the  illness  or  after 
its  termination  in  death  or  recovery,  the  first 
question  which  confronts  the  physician  is  as  to 
which  is  the  most  available  among  the  disin- 
fectants of  known  potency. 

I  shall,  then,  endeavour  to  indicate  those 
germicides  which  will  be  found  most  useful  in 
the  various  phases  of  a  physician's  practical 
labours. 

In  the  sick-room  we  employ  both  antisepsis 
and  disinfection — the  former  to  prevent  the 
propagation  of  disease  germs  that  may  become 
lodged  on  the  walls,  floor,  furniture,  and  what- 
ever else  may  be  in  the  room,  as  well  as  on  the 
clothing  and  persons  of  the  attendants ;  the 
latter  to  destroy  those  which  are  more  densely 
aggregated  on  the  bedding  and  garments  of 
the  patient,  in  the  discharges,  on  the  recepta- 
cles of  the  discharges,  on  all  things  connected 
with  the  toilet  of  the  patient,  such  as  wash 
basins,  towels,  sponges,  etc.,  and  the  wash 
water  and  the  hands  and  clothing  of  the 
nurse. 

It  has  long  been  thought  an  important 
thing  to  use  some  antiseptic  for  the  air  of  the 
sick-room,  and  aiU  manner  of  substances  have 
been  recommended  and  employed  for  that  pur- 
pose, though  it  is  now  known  that  they  were  of 
no  use.  One  of  the  most  highly  recommended 
of  these  was  lime,  which  was  to  be  put  in  plates 
or  other  porcelain  vessels  about  the  room. 
Sometimes  it  was  slaked  in  the  room.  Chlor- 
inated lime,  though  recognised  as  a  more  pow- 
erful agent,  could  seldom  be  used,  on  account 
of  the  unpleasant  and  at  times  injurious  na- 
ture of  its  fumes. 

Charcoal  was  used  to  absorb  noxious  gases. 
Dr.  Parkes,  the  eminent  sanitarian  and  one  of 
the  greatest  of  the  pioneers  in  the  scientific 
study  of  hygiene,  recommended  a  stick  of 
phosphorus,  partially  immersed  in  water,  in  a 
wide-mouthed  bottle.  This  was  undoubtedly 
one  of  the  best  of  the  oxidizing  agents.  Finally 
came  carbolic  acid,  a  weak  solution  of  which 
was  used  to  wet  cloths  which  were  hung  about 
the  room  and  in  the-  doorway.  It  was  also 
sprinkled  on  the  floor,  walls,  etc.;  but  the 
solutions  were  so  weak  as  to  be  utterly  worth- 
less. Chloride  of  zinc  is  good  as  a  deodorizer, 
though  of  little  value  as  an  antiseptic — of  no 
value,  in  fact,  as  it  has  been  usually  employed. 

The  only  means  of  keeping  the  air  of  a  sick- 
room pure  is  to  maintain  thoroupJi  ventilation, 
and  this  can  be  done,  even  in  cold  weather,  by 
tacking  coarse  unbleached  muslin  across  the 
space  of  the  open  windows  and  doors.  The 
muslin  breaks  the  force  of  .the  draught  but 
lets  the  air  pass  freely. 
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And  in  winter  there  should  be  a  good  fire 
in  the  room  to  keep  the  temperature  at  the 
proper  point,  while  the  air  is  allowed  to  enter 
freely.  The  muslin  which  closes  the  doorway 
should,  in  the  case  of  very  contagious  diseases, 
such  as  small-pox,  scarlatina,  and  diphtheria, 
be  liept  moist  with  a  solution  of  bichloride  or 
biniodide  of  mercury  (1  to  1,000).  This  will 
favour  the  arrest  of  floating  bodies  of  all 
kinds  and  their  disinfection  when  arrested. 
In  order  to  make  this  barrier  practically  im- 
permeable to  the  micro-organisms  suspended 
in  the  air,  it  is  only  necessary  to  double  it. 
The  superposition  of  one  layer  upon  another 
will  make  an  almost  perfect  air-filter.  The 
walls  and  floor  may  be  moistened  with  the 
same  solution,  distributed  by  means  of  an 
atomizing  apparatus.  If  the  carpet  is  not  re- 
moved, as  it  should  be  in  oases  of  exanthema- 
tous  fevers  and  diphtheria,  it  should  not  be 
swept.  It  is  the  great  receptacle  of  atmos- 
pheric dust,  and  probably  more  contagion  is 
spread  by  the  feet  of  attendants,  taking  the 
dust  from  the  air  and  carpets  and  carrying  it 
outside,  than  in  any  other  way.  The  carpet 
should  therefore  be  moistened  at  least  twice 
a  day  with  one  of  the  solutions  already  men- 
tioned, or  with  a  solution  (from  3  to  5  per 
cent.)  of  carbolic  acid.  The  carbolic-acid  solu- 
tion is  particularly  valuable,  because  in  order 
to  make  a  thorough  solution  it  is  necessary 
to  add  glycerin,  which  does  not  dry  and  will 
hold  the  dust.  Of  course  the  carpet  must  suf- 
fer, but  that  is  of  minor  Importance  when  we 
are  dealing  with  such  virulent  enemies  to 
human  life  as  variola,  typhus,  and  the  other 
infectious  fevers.  If  the  floor  is  bare,  as  it 
should  be,  it  should  be  wiped  twice  a  day  with 
cloths  wrung  out  of  the  disinfectant  solution. 
It  should  be  remembered  that  the  cloths  are 
only  moist,  not  dripping  wet,  and  the  floor 
simply  wiped  with  them.  The  cloths  are  then 
to  be  put  into  a  porcelain-lined  vessel  contain- 
ing a  solution,  twice  as  strong  as  the  first,  of 
one  of  these  or  of  some  other  germicide,  and 
may  be  taken  out  again  and  used  as  before,  as 
an  immersion  of  half  a  day  will  surely  disin- 
fect them.  The  attendants  should  have  two 
outer  garments  and  two  pairs  of  slippers,  one 
to  be  kept  in  the  sick-room,  the  other  in  the 
adjoining  apartment.  When  leaving  the  room 
he  or  she,  standing  by  the  door,  should  take  ofE 
the  outer  garment,  and  removing  the  slippers, 
step  from  them  into  the  outer  room  or  hall 
without  having  touched  the  stockings  to  the 
floor  of  the  inner  room ;  and  when  out,  put  on 
the  other  wrap  and  slippers,  wash  the  hands  in 
a  carbolic-acid  solution  (1  to  100)  with  strong 
soap,  at  the  same  time  moistening  the  hair 
slightly  so  as  to  prevent  the  detachment  of 
any  dust  that  may  have  settled  on  it. 

Though  not  absolutely  insuring  safety,  this 
is  about  as  much  as  can  be  carried  out  prac- 
tically in  the  way  of  preventing  the  carrying 
of  contagion  by  a  nurse ;  it  is  a  method  very 
easy  to  understand,  and  one  which  will  com- 
mend itself  to  the  non-professional  mind. 

The  success  of  our  antiseptic  precautionary 
measures  in  private  practice  will  depend  very 
largely  upon  their  simplicity,  and  it  may  be 


accepted  as  a  safe  principle,  applicable  to  all 
medical  and  surgical  aseptic  methods,  that  their 
usefulness  varies  in  an  inverse  ratio  with  their 
complexity ;  and  that  it  is  better  to  have  a 
method  not  absolutely  perfect  perfectly  ap- 
plied than  to  have  one  which  is  without  a 
flaw  but  which,  on  account  of  its  numerous 
details,  is  almost  certain  not  to  be  faithfully 
carried  out  by  assistants  and  nurses,  either 
because  of  their  failure  to  comprehend  its 
rationale  or  because  it  is  wearisome  and  ex- 
cites them  to  revolt.  We  see  this  in  hospital 
practice,  where  with  the  best  discipline  we 
can  not  always  be  assured  of  the  intelligence 
or  conscientiousness  of  subordinates. 

To  prevent,  so  far  as  possible,  the  exfoliated 
epidermic  particles  from  being  disseminated  in 
the  air  of  the  sick-chamber,  it  is  advisable  to 
anoint  the  patient  two  or  three  times  daily 
with  some  bland  unguent  which  is  rendered 
antiseptic  by  the  incorporation  with  it  of  some 
unirritating  germicidal  drug — e.  g.,  salicylic 
acid,  oil  of  wintergreen,  or  boric  acid. 

The  ordinary  ointment  of  rose  water  is  agree- 
able, and  to  an  ounce  of  it  may  be  added  of  the 
substances  mentioned  and  in  the  order  given 
10  grains,  15  drops,  or  a  drachm.  Instead  of 
the  cold  cream,  lanolin  may  be  used  or  simple 
cerate.  Vaseline  is  found  to  be  too  irritating 
for  such  applications  with  many  persons. 

To  cleanse  the  mouth  and  throat  a  1-per- 
cent, solution  of  carbolic  acid  (crystallized), 
with  10  grains  of  tannic  acid  and  80  minims 
of  glycerin  to  the  ounce,  may  be  used  as  a 
wash  and  gargle.  This  helps  very  materially 
toward  neutralizing  the  contagion  in  the  sputa, 
which,  in  the  main,  come  from  the  upper  air- 
passages.  The  same  wash  may  occasionally 
be  injected  in  small  quantities  into  the  nose. 
With  the  patient  in  the  dorsal  decubitus,  the 
fluid  passes  back  into  the  nasal  pharynx  and 
is  expelled,  clearing  those  recesses  which  are, 
of  all  others,  most  dangerous  as  breeding 
places  for  pathogenic  organisms. 

Though  it  is  not  much  dwelt  upon  by 
writers,  I  regard  this  as  one  of  the  most  im- 
portant points  in  the  treatment  of  the  exan- 
themata, on  account  both  of  the  patient  and 
of  those  in  waiting  upon  him.  A  small  syringe, 
the  nozzle  of  which  is  wrapped  so  as  to  make 
it  large  and  bulbous,  like  the  nasal  tip  of  a 
Politzer's  inflating  tube,  is  far  more  serviceable 
than  an  atomizing  apparatus. 

If  the  solution  which  I  recommend  is  found 
to  be  too  irritating,  its  use  may  be  preceded 
by  the  instillation  of  a  few  drops  of  a  1-per- 
cent, solution  of  cocaine  into  the  nostrils.  This 
will  not  anaesthetize  the  mucous  membrane, 
but  will  benumb  it  sufficiently  to  make  the  op- 
eration bearable,  and  it  is  safe. 

It  has  not  been  proved  that  the  expired  air 
contains  any  bacteria  or  spores,  unless,  perhaps, 
during  the  act  of  coughing,  sneezing,  or  other 
violent  expulsive  respiratory  effort. 

The  bedding  is  one  of  the  great  carriers  of 
contagion.  To  obviate  the  dangers  from  this 
source,  it  is  not  by  any  means  sulficient  to  dis- 
infect the  sheets  and  other  bedclothes  after 
removal  from  the  couch.  They  should,  as  far 
as  it  is  practicable,  be  rendered  antiseptic  be- 
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forehand.  To  this  end  they  should  be  soaked 
in  a  solution  of  mercuric  chloride  (1  to  2,000) 
for  half  an  hour,  taken  out  and  dried  br  the 
Are  without  much  wringing,  folded,  and  laid 
by  ready  for  use. 

On  being  removed  from  the  bed  they  should 
be  immersed  in  a  large  wash  boiler  containing 
a  solution  of  bichloride  of  mercury  (1  to  500). 
After  they  have  been  kept  in  this  for  an  hour 
the  boiler  is  put  upon  the  stove  and  left  there 
for  half  an  hour  after  the  water  has  begun  to 
boil. 

The  bedpan  or  pot  de  chanibre  should  con- 
tain half  a  pint  of  some  cheap  disinfectant  at 
all  times,  so  that  wheu  called  for  it  may  be 
ready  at  once  to  receive  and  sterilize  the  evac- 
uated matters.  If  the  latter  are  alvine  and  in 
large  quantity,  enough  more  of  the  solution 
should  be  poured  on  to  completely  submerge 
them.  For  this  purpose  a  good  solution  is  the 
chlorinated  soda  of  Labarraque,  or  a  5-per- 
cent, solution  of  carbolic  acid. 

If  it  should  become  necessary  to  do  some  of 
this  coarser  disinfecting  at  once,  say  at  the 
physician's  first  visit  to  the  patient,  and  in 
the  absence  of  the  other  agents  named,  there 
should  be  a  galvanic  battery  in  the  house. 
Either  the  chloride  of  ammonium  from  a  Le- 
clanche  cell  or  the  sulphate  of  copper  from  a 
gravity  cell  could  be  used,  crushing  the  salt 
and  dissolving  it  in  hot  water  in  the  propor- 
tion of  an  ounce  or  more  to  the  pint. 

For  the  disinfection  of  faecal  discharges, 
vomited  matters,  and  sputum,  and  for  the 
purification  of  vessels  or  of  water  pipes  as  far 
down  as  the  traps,  the  solutions  should  be  very 
much  stronger  than  for  the  other  purposes 
mentioned,  as  the  intermingling  of  the  noxious 
matters  with  the  germicidal  liquid  is  not  so 
rapid,  and  the  quantity  is  more  uncertain.  For 
lead  pipes  carbolic  acid  is  the  best,  as  it  does 
not  corrode  them. 

During  the  progress  of  the  disease  the  pa- 
tient should,  if  not  receiving  baths  for  anti- 
pyretic purposes,  be  washed  at  least  every 
second  day.  This  may  be  done  with  warm  wa- 
ter containing  one  tenth  of  its  volume  of  alco- 
hol and  3  fl.  drachms  of  liquor  aramonife  to 
the  pint,  a  pleasant  toilet  soap  being  used  with 
it  if  desired.  This  will  remove  the  remains  of 
the  ointment  and  the  epithelial  debris  from  the 
surface  of  the  body,  and  will  be  of  sufficient 
antiseptic  strength  for  the  time ;  but,  after  the 
washing,  the  wash  rag  should  be  left  in  the 
basin  and  a  strong  antiseptic  solution  added. 
If  a  towel  is  used,  it  should  be  thrown  into  the 
wash  boiler  to  be  boiled.  The  washing  of  the 
body  should  be  continued  through  the  conva- 
lescence, its  frequency  perhaps  being  dimin- 
ished and  the  strength  of  the  solution  decreased, 
in  accordance  with  the  judgment  of  the  med- 
ical attendant. 

When  the  period  of  contagiousness  has 
passed,  another  room  should  be  prepared  for 
the  reception  of  the  convalescent,  and  he  should 
be  removed  to  it  in  such  a  manner  as  to  avoid, 
as  far  as  possible,  the  carrying  of  any  of  the 
materies  morhi  with  him.  By  a  very  simple 
method  we  can  accomplish  this  transfer  with  a 
minimum  risk  of  coincident  transportation  of 


the  pathogenic  organisms.  Absolute  certainty 
in  such  a  matter  is,  of  course,  unattainable. 
The  patient,  whose  nightdress  has  been  re- 
moved, is  rolled  over  on  to  his  face,  and  the 
back  and  sides  are  washed  with  the  solution  al- 
ready mentioned.  Two  antiseptic  sheets  are  then 
brought,  one  of  which  is  folded  longitudinally 
and  spread  upon  the  bed  so  as  to  cover  the  side 
upon  which  he  has  been  lying,  from  the  edge, 
at  one  side,  far  enough  over  to  be  tucked  under 
him.  The  other  sheet  is  laid  upon  this  ;  he  is 
rolled  on  to  it,  turning  on  to  his  back ;  the  ab- 
domen and  chest  are  wiped  with  the  disinfected 
solution,  and  he  is  then  carried  in  this  sheet 
(or  blanket),  which  has  not  come  in  contact 
with  the  one  on  which  he  had  lain  before  the 
bath,  into  the  fresh  apartment.  At  this  period 
of  the  convalescence,  of  course,  a  person  with 
clean  clothing  can  enter  the  room  and  carry 
him  out  without  any  danger  of  infection  from 
the  atmospheric  dust  of  the  room.  The  room, 
it  is  needless  to  say,  must  be  warm  during  the 
time  consumed  in  making  this  change.  Once 
the  patient  is  in  the  new  room,  fresh,  clean 
garments  can  be  put  on  him. 

It  will  be  found  in  practice  that  all  the  neces- 
sary antiseptic  or  disinfectant  operations  of 
the  sick-room  can  be  made  as  simple  as  those 
which  I  have  here  described. 

I  must  now  call  the  attention  of  the  practi- 
tioner to  a  matter  which  is  of  even  more  im- 
portance than  the  germicidal  management  of 
the  sick-room  and  its  suffering  occupant. 
This  is,  that  there  is  probably  much  more 
danger  of  the  contagion  being  spread  by  the 
physician  and  the  attendants,  including  all 
those  who  enter  the  room,  than  by  the  patient 
himself.  The  physician,  of  course,  remains  for 
so  short  a  time  at  the  bedside  that  he  may, 
with  proper  care,  avoid  the  calamity  of  carry- 
ing disease  and  death  where  his  mission  is  to 
comfort  and  restore. 

But  the  nurse,  who  must  of  necessity  remain 
by  the  patient  for  hours,  is  exposed  to  such  a 
prolonged  and  unremitting  shower  of  falling 
and  eddying  dust — containing,  as  it  does,  an 
admixture  of  pathogenic  bacteria  and  their 
spores,  one  or  both — that  she  can  not  leave  the 
sick-room  without  taking  many  of  them  with 
her.  In  fact,  all  that  is  possible  under  the 
circumstances  is,  as  far  as  practicable,  to  re- 
duce the  danger  by  her  wearing  a  short  gown, 
changing  her  slippers  at  the  door,  and  having 
two  light  wrappers  which  reach  to  the  bottom 
of  the  skirts  without  rubbing  the  tops  of  the 
shoes;  removing  one,  she  passes  out  of  the 
room,  and  assumes  the  other  after  she  has 
reached  the  hallway.  On  returning  to  the 
room,  she  of  course  should  reverse  the  process. 
She  should,  in  addition  to  these  precautions, 
take  the  further  one  of  always  having  a  wash 
basin  and  wash  rag  just  outside  the  door,  and, 
before  putting  on  the  clean  wrap,  wipe  her 
hands  with  the  rag,  moistened  with  a  dismfect- 
ant  solution. 

The  disinfection  of  the  sick-room,  after  the 
removal  of  the  patient  from  it  is  a  matter  of 
great  moment,  but  one  which  has  never  been 
very  effectively  attended  to  until  within  a 
very  few  years — supposing  that  the  doctrines 
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at  present  prevailing  in  the  scientifle  world 
are  in  accordance  with  the  actual  facts  in  the 
world  of  vital  phenomena.  Former  attempts 
at  thorough  disinfection,  however,  while  crude 
as  compared  with  the  present  methods,  were 
not  futile,  but  were  unquestionably  useful  and 
considerably  lessened  the  danger  of  the  spread 
of  contagious  diseases.  In  fact,  we  can  not 
now  say  that  our  worlc  in  this  direction,  in 
private  practice  or,  indeed,  in  the  hospitals,  is 
by  any  means  perfect.  In  the  public  service, 
where  there  is  absolute  control,  with  a  reliable 
financial  basis  of  operations,  and  where  people 
can  be  absolutely  removed  from  all  contact 
with  goods  or  domicile,  perfect  results  are  se- 
cured. But  a  hospital,  a  private  dwelling,  or 
a  hotel  can  not  be  emptied  of  its  inhabitants 
and  given  over  to  the  treatment  of  a  sanitary 
engineer,  who  is  provided  with  everything 
necessary  for  the  systematic  and  thorough 
prosecution  of  his  work. 

The  private  practitioner  simply  tries  to  dis- 
infect the  sick-room  as  thoroughly  as  possible, 
and,  when  necessary,  to  put  the  whole  house 
in  a  sanitary  condition,  approximately. 

The  room — every  surface  in  it — is  scrubbed. 
Hot  water,  strong  soap,  and  some  disinfectant 
dissolved  in  the  water  are  needed.  Moder- 
ately stifE  brushes  should  be  used,  but  if  they 
are  too  wiry  they  do  not  reach  the  inequalities 
of  the  surfaces  so  well  as  when  they  have  some 
pliability.  If  the  apartment  has  been  occupied 
by  a  person  with  variola,  mild  or  severe,  or  by 
a  scarlatina  patient  whose  disease  has  been 
characterized  by  bad  skin  and  throat  lesions 
sure  to  throw  off  into  the  surrounding  air 
clouds  of  the  pathogenic  organisms  peculiar  to 
it,  or  if  the  disease  has  been  diphtheria,  and 
the  throat  lesions  such  as  to  produce  much 
swelling  and  the  necessity  of  frequent  spitting 
or  clearing  of  the  throat — in  any  of  these  cases 
the  walls  and  ceiling  should  be  thoroughly 
scrubbed  without  any  hesitation  on  account  of 
the  cost  of  their  decoration. 

Any  case  of  nasal  diphtheria  which  we  rec- 
ognise by  the  peculiar  pink  margin  of  the  nos- 
trils, which  show  a  thin  sanious  discharge,  is 
sufficiently  dangerous  to  indicate  this  thorough 
treatment  of  the  room,  even  though,  as  some- 
times occurs,  the  throat  may  exhibit  no  mem- 
brane except  to  the  rhinoscopic  mirror,  the 
successful  manipulation  of  which  may  not  be 
possible,  even  to  an  expert  laryngoscopist. 

The  sanious  or  sanio-purulent  discharge  from 
the  nasal  passages  is  apt  to  be  more  widely 
disseminated  than  the  sputa,  because  of  its 
getting  on  hands,  face,  handkerchiefs,  bed- 
clothes, towels,  and  other  objects,  and  the 
conditions  are  favourable  for  drying  and  pul- 
verization. I  take  the  responsibility  of  sug- 
gesting this  limited  discrimination  between 
cases  which,  with  thorough  disinfection  or 
destruction  of  fomites  and  general  cleanliness 
and  renovation  of  premises,  offer  no  apprecia- 
ble menace  to  the  health  and  lives  of  others, 
and  those  in  which  there  being  doubt  on  the 
subject,  the  benefit  of  the  doubt  is  given  to 
humanity — ^not  as  questioning  the  propriety 
of  absolutely  thorough  disinfection  in  every 
case  of  these  exanthematous  fevers,  but  be- 


cause the  knowledge  of  the  actual  experiences 
in  the  every-day  life  of  a  general  practitioner 
afforded  by  years  of  labour  in  the  field  con- 
vinces me  that  such  discriminations  are  forced 
upon  medical  men  by  the  conditions  of  life  in 
our  great  cities,  and  that  a  safe  working  rule 
is  of  advantage  to  all  interested. 

I  will  now  give  a  more  detailed  account  of 
the  germicidal  agents,  and  attempt  to  point 
out  what  is  of  practical  importance  about 
them  to  the  active,  busy  physician. 

The  foregoing  discussion  of  the  practical 
application  will,  I  hope,  enable  the  reader  to 
appreciate  the  special  excellences  of  the  indi- 
vidual members  of  the  group,  and,  on  the  other 
hand,  to  recognise  the  objections  which  apply 
to  one  or  another  of  them. 

Heat. — This  is  so  valuable  a  weapon  against 
the  zymotic  and  toxic  diseases  generally,  and 
in  every  department  of  medicine,  that  it  easily 
ranks  foremost  in  its  class.  Its  great  virtues 
are  that  it  is  so  extensively  applicable,  and 
that  we  can  use  it  with  certainty  as  to  what 
we  are  doing  and  as  to  what  the  result  will  be, 
providing  it  is  so  applied  as  to  reach  every 
part  of  that  which  we  wish  to  disinfect.  For- 
tunately, the  temperatures  necessary  to  destroy 
the  bacteria  of  disease  are  so  moderate  that 
they  are  always  available  where  there  is  a  stove. 

As  the  hardiest  of  these  bacteria  are  destroyed 
by  the  temperature  of  boiling  water,  we  have 
in  every  house  a  means  of  defence.  This  makes 
the  best  means  of  sterilizing  the  clothing  and 
bed  covers  of  the  sick.  The  precaution  to 
which  I  referred  above,  however — viz.,  to  put 
these  articles  into  a  vessel  containing  a  solu- 
tion of  some  disinfectant  immediately  after 
their  removal — is  important,  as  it  is  almost 
invariably  necessary,  in  private  dwellings,  to 
carry  the  soiled  objects  through  a  part  of  the 
house  to  reach  the  laundry. 

It  is  further  necessary,  in  order  to  insure 
absolute  sterilization,  to  have  an  exposure  of 
more  than  the  four  minutes  which  suiEced  in 
Dr.  Sternberg's  experiments,  and  to  have  suf- 
ficient water  to  allow  of  the  thorough  immer- 
sion of  the  materials,  for  if  they  are  packed 
into  the  boiler  as  much  as  is  customary  with 
laundresses,  the  heat  may  not  in  all  parts  be 
of  the  requisite  degree.  Any  pieces  that  are 
badly  soiled  with  fseoes,  vomit,  blood,  or  the 
cutaneous  exudates  of  variola,  etc.,  should  be 
burned.  They  can  be  safely  transported  to  the 
stove  or  furnace  if  wrapped  carefully  in  strong 
paper.  Besides  the  wide  applicability  of  moist 
heat,  we  have  the  further  advantage  of  being 
able  to  use  heat  without  moisture  in  the  steril- 
ization of  many  fabrics  and  materials  which 
would  be  injured  or  destroyed  by  hot  water  or 
steam.  Thus,  prints  and  numerous  dyed  goods 
may  be  disinfected  in  an  oven  without  affect- 
ing the  colours.  This,  when  the  apparatus  is 
the  ordinary  stove-oven,  must  be  done  with 
great  caution ;  but,  by  the  use  of  a  proper 
thermometer,  the  oven  can  be  tested  before- 
hand, so  as  to  ascertain  the  amount  of  fire 
and  regulation  of  dampers  appropriate  for  the 
purpose. 

Sunlight  is  a  constantly  acting  germicidal 
force,  the  actinic  rays  of  the  white  solar  light 
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possessing,  as  is  well  known,  great  power  to 
influence  the  decomposition  and  recomposition 
ol  organic  and  inorganic  molecules.  Its  im- 
portance in  the  field  of  sanitation  is  limited, 
but  not  to  he  underestimated.  This  applies 
especially  to  the  airing  and  sunning  of  rooms, 
of  persons,  and  of  all  manner  of  goods  and 
fabrics. 

Oxygen. — In  connection  with  heat  and 
light  it  is  well  to  mention  oxygen  for  the 
purpose  of  warning  against  the  popular  fallacy 
that  it  is  a  useful  agent  of  disinfection.  Care- 
ful experimentation  has  shown  that  it  is  of  no 
practical  value.  Ozone  in  the  presence  of 
moisture  has  some  oxidizing  power,  but  it  is 
of  no  service  in  practical  sanitation.  Oxygen 
in  its  nascent  phase — that  is,  at  the  instant  of 
its  liberation  from  combinations  with  other 
elements — is  extremely  active,  and  this  is  the 
basis  of  action  of  many  disinfectant  sub- 
stances, such  as  the  chlorine  compounds,  etc. 
When  there  is  moisture  present  the  molecule 
is  broken  up,  the  hydrogen  recombines,  and 
the  oxygen  atom,  freed  from  the  attraction  to 
its  former  companions,  is  for  the  instant  "  at 
lurge,"  if  we  may  use  that  expressive  phrase. 
Now,  the  force  which  impels  every  atom  in  the 
universe  to  join  with  some  other  to  form  a 
molecule  is  absolutely  irresistible,  and  the 
oxygen  atoms  will  instantaneously  pair  with 
one  another  to  form  oxygen  molecules,  unless 
there  are  present  other  atoms  toward  which 
they  are  drawn  more  strongly  than  toward 
those  of  their  own  kind.  So  that,  given  the 
conditions,  the  oxidation  is  inevitable.  But 
no  such  conditions  are  furnished  by  the  sim- 
ple exposure  of  organic  bodies  to  free  oxygen 
either  in  the  air  or  by  itself. 

Oxidizing  Agents. — Their  mode  of  action 
has  already  been  sufficiently  discussed.  The 
most  widely  used  member  of  this  group  is 
chlorinated  lime,  which  must  not  be  con- 
founded with  chloride  of  calcium,  a  simple, 
stable  compound.  A  mistake  has  been  made 
possible  by  the  name  chloride  0/  lime  having 
been  applied  to  both  substances.  Chlorinated 
lime  is  a  mixture  the  exact  nature  of  whose 
constituent  parts  is  not  as  yet  definitely  de- 
termined; but  the  source  of  its  power  as  a 
.germicide  is  in  the  hypochlorite  of  calcium 
which  it  contains.  In  the  presence  of  moisture 
the  hypochlorite  is  broken  up  and  the  chlorine 
set  free.  The  latter  removes  the  hydrogen  of 
the  water,  forming  hydrogen  chloride  (the 
basis  of  hydrochloric  acid),  and  the  oxygen,  in 
the  nascent  condition,  oxidizes  the  substances 
which  are  to  be  destroyed.  Chlorinated  lime 
is  put  up  in  convenient  packages  by  the  man- 
ufacturing chemists,  and  can  always  be  ob- 
tained from  the  druggists  and  at  many 
grocers.  It  is  sold  in  air-tight  boxes,  as  it 
absorbs  moisture  from  the  atmosphere,  deli- 
quesces, and  thereby  loses  a  portion  of  its  oxi- 
dizing power. 

It  is  used  mainly  for  disinfecting  garments 
(but  not  coloured  ones,  for  it  is  a  potent 
bleaching  agent),  bedclothes,  privies,  and  any 
vessels  or  dishes  that  have  been  used  where 
there  is  contagion,  and  to  put  into  bedpans  or 
commodes  in  order  that  the  evacuated  matters 


may  be  discharged  into  it.  It  may  also  be  put 
into  cups  for  the  reception  of  sputa,  if  its  odour 
does  not  nauseate  the  patient. 

I  may  remark  here  that  the  best  receptacle 
for  sputa  is  a  thick  porcelain  teacup  or  coffee- 
cup.  The  cups  usually  employed,  which  are 
narrowed  and  convex  at  the  top,  with  an  ori- 
fice very  much  smaller  than  the  cup  itself,  are 
not  easily  cleaned ;  and  paper  boxes,  while 
they  have  the  advantage  of  being  combustible, 
are  apt  to  be  left  too  long  before  being  burned. 
The  open  cup,  though  it  may  be  kept  covered 
by  a  saucer,  allows  of  free  inspection  of  its 
contents,  and  constantly  suggests  the  idea  of 
emptying  and  cleaning  it.  Chlorinated  lime  is 
of  no  use  as  a  means  of  disinfecting  the  air  of 
a  room.  Neither  does  it  act  with  sufficient 
rapidity  for  the  scrubbing  of  floors,  etc.  Dis- 
charges received  in  it  should  be  left  to  stand 
for  an  hour  before  being  disposed  of.  Textile 
fabrics  should  be  left  in  it  for  the  same  length 
of  time,  then  transferred,  without  wringing, 
to  the  boiler,  and  boiled  for  half  an  hour.  In 
regard  to  boiling  I  will  call  attention  to  a  pos- 
sible source  of  failure — viz.,  that,  if  special 
instructions  are  not  given,  the  laundress,  or 
even  the  nurse,  as  I  have  once  observed,  may 
put  the  articles  into  boiling  water,  and  thus 
reduce  its  temperature  so  much  that  fifteen  or 
twenty  minutes  may  go  by  before  the  ebulli- 
tion begins  again.  The  direction  should  be  to 
leave  tnem  in  the  water  for  an  hour  after  it 
begins  to  ioil. 

The  disinfectant  solution  of  chlorinated  lime 
is  of  the  strength  of  6  oz.  to  a  gallon  of  water.* 

The  time  prescribed  is  about  twice  that  given 
by  experimenters  whose  observations  were 
made  under  the  most  favourable  circumstances. 

Chlorine. — Chlorine  gas  is  a  powerful  disin- 
fectant if  properly  used.  It  is  active  by  vir- 
tue of  its  affinity  for  hydrogen,  as  stated  above. 
Here  also  it  operates  indirectly  by  setting 
free  the  oxygen  of  the  water.  This  makes  evi- 
dent the  necessity  of  adding  moisture  to  the 
air ;  and  it  is  found  that,  if  the  infected  sub- 
stances are  also  moistened,  their  sterilization 
is  accomplished.  The  air  of  a  warm  room  is 
seldom  saturated  with  aqueous  vapour,  and 
unless  it  is,  and  unless  the  surfaces  are  cooler 
than  the  air,  there  will  be  little  chance  of  any 
good  result  from  the  chlorine,  as  was  pointed 
out  in  discussing  the  solubility  of  germicides. 

The  generation  of  chlorine  in  sufficient  quan- 
tities for  aerial  disinfection  is  rather  trouble- 
some in  private  practice,  and,  besides,  it  is 
necessary  in  using  it  to  observe  proper  pre- 
cautions to  prevent  the  ruining  of  all  manner 
of  metallic  objects.  It  may  also  injure  any 
cloth,  carpet,  or  garment  that  derives  its  col- 
our from  vegetable  dyes.  The  chlorine  water, 
aqua  chlori  (U.  S.  Ph.,  Br.  Ph.),  is  mainly  used 
for  bleaching  purposes  ;  if  it  is  employed  as  a 
disinfectant,  there  should  be  a  quantity  suffi- 
cient for  the  complete  immersion  of  the  arti- 
cles with  considerable  unoccupied  fluid  on  all 


*  For  the  statements  and  directions  regarding  the 
use  o(  the  individual  germicides,  the  author  ha.s  taken 
as  his  main  authority  Surgeon-General  George  M. 
Sternberg,  of  the  army,  whose  recent  publications  on 
this  subject  are  the  best  in  the  English  language. 
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sides  of  them ;  and  the  exposure  should  be  of 
two  or  three  hours'  duration. 

As  an  internal  remedy  for  zymotic  diseases, 
we  can  not  consider  that  its  value  has  been 
proved,  but  as  an  external  application  in  the 
treatment  of  ulcers,  gangrene,  etc.,  there  can 
be  no  doubt  of  its  eiBcacy.  When  it  is  so 
used,  the  dressing  must  be  covered  with  some- 
thing that  is  impenetrable  by  the  air,  so  as  to 
prevent  its  too  rapid  evaporation.  A  chlo- 
rinated oil,  which  is  obtained  by  allowing  chlo- 
rine gas  to  bubble  through  olive  oil,  is  said  to 
be  a  useful  antiparasitic  in  such  cutaneous  dis- 
eases as  owe  their  origin  to  mycelial  infection. 

Bromine  is  used  for  the  local  treatment  of 
hospital  gangrene,  putrid  sores,  erysipelas,  and 
parasitic  cutaneous  diseases.  It  was  intro- 
duced into  army  practice  during  the  War  of 
the  Kebellion,  and  its  use  in  hospital  gangrene 
gave  far  better  results  than  had  been  attained 
up  to  that  time.  It  was  recommended  on  the 
strength  of  its  oxidizing  properties,  the  doc- 
trine of  the  bacterial  origin  of  disease  being 
at  that  time  in  its  theoretical  stage.  The  prin- 
ciple, however,  was  essentially  the  same,  as  we 
use  these  agents  in  reality,  not  because  there 
is  a  contagium  vivum,  but  because  we  wish  to 
destroy  poisonous  substances  of  organic  ori- 
gin. The  only  method  by  which  bromine  can 
be  conveniently  used  is  in  solution,  as  bromine 
water,  of  the  strength  of  about  1  to  1,000. 
According  to  Miquel's  table,  it  is  weaker  than 
chlorine  as  a  germicide,  being  "  very  strongly 
antiseptic "  at  a  dilution  of  1  to  1,666,  while 
chlorine  is  equally  potent  at  1  to  4,000. 

Iodine  is  a  germicide  which,  as  indicated  by 
Dr.  Sternberg's  investigations,  is  capable  in  a 
0'3-per-cent.  solution  (1  to  500)  of  destroying 
the  micrococci  of  pus  in  two  hours — not  very 
energetic  as  compared  with  some  others,  but, 
as  an  antiseptic,  of  occasional  use.  It  is  to  be 
found  in  almost  every  household,  and  may  be 
classed  among  those  drugs  which  are  often  very 
convenient  for  temporary  use. 

For  instance,  at  the  first  visit  to  a  case  of 
diphtheria,  if  it  should  be  important,  on  ac- 
count of  the  foul  state  of  the  fauces  or  pharynx, 
to  use  some  antiseptic  or  disinfectant  imme- 
diately, tincture  of  iodine  might  be  employed. 
If  the  patient  can  not  use  a  gargle,  the  physi- 
cian should  prepare  two  swabs  of  absorbent 
cotton  or  clean,  soft  muslin,  have  one  dry,  and 
dip  the  other  in  the  iodine,  wetting  only  the 
distal  third.  While  the  mouth  is  held  open, 
the  dry  swab  is  laid  gently  against  the  tonsil, 
not  encroaching  on  the  tongue  or  pharynx, 
first  on  one  side  and  then  on  the  other,  so  as  to 
soak  up  as  much  material  as  possible.  Then 
the  iodine  is  applied  by  the  same  manipulation. 
If  this  is  done  quickly,  it  may  not  cause  any 
retching,  and  will  temporarily  purify  the  re- 
gion. All  the  apparatus  should  be  burned  at 
once.  The  vapour  of  iodine  is  not  of  much 
service. 

Iodoform  is  not  a  germicide,  but  may, 
through  the  medium  of  its  liberated  iodine, 
act  antiseptically  and  prevent  the  development 
of  germs. 

The  supposed  beneficial  effects  of  iodoform 
on  ulcerated  throats  must,  if  actually  obtained, 


be  due  to  some  other  medicinal  property  than 
a  germicidal  one,  as  the  known  properties  of 
the  drug,  particularly  its  very  slow  action,  ex- 
clude any  germicidal  action.  To  insure  that 
action  it  is  necessary  that  the  contact  should 
be  prolonged. 

Iodine  terchloride  (ICls)  has  been  found  ex- 
perimentally to  be  one  of  the  most  powerful 
of  germicides.  Professor  Behring,  who  has 
recently  electrified  the  medical  world  by  his 
researches  in  diphtheria,  found  that  a  1-per- 
cent, solution  destroyed  the  anthrax  spore 
(one  of  the  most  resistant  of  disease  germs) 
almost  instantaneously;  and  a  0'8-per-cent. 
solution  did  the  same  thing  in  "a  few  min- 
utes." This  was  in  water,  and  under  the  most 
favourable  circumstances.  But  when  they  were 
suspended  in  blood  serum  a  l-per-cent'.  solu- 
tion of  iodine  terchloride  destroyed  them  in 
forty  minutes.  This  is  a  recent  addition  to 
our  list  of  germicides,  and  there  has  not,  as 
yet,  been  sufRcient  investigation  to  warrant 
me  in  doing  more  than  calling  attention  to  it. 

Hydrogen  peroxide  (HjOi)  has  very  great 
deodorizing  and  germicidal  properties.  The 
attraction  which  binds  together  the  component 
atoms  is,  to  speak  figuratively,  under  great 
strain,  the  elements,  under  ordinary  circum- 
stances, tending  to  unite  in  a  different  propor- 
tion— namely,  3  parts  of  hydrogen  to  1  part  of 
oxygen,  H2O;  and,  in  the  presence  of  other 
elements  whose  affinity  for  oxygen  is  not  sat- 
isfied, the  peroxide  is  decomposed  without  the 
application  of  heat  or  any  other  force,  and  the 
oxygen  enters  into  new  combinations. 

When  organic  bodies  containing  carbon  are 
attacked,  carbonic  oxide  is  liberated,  and  es- 
capes so  rapidly  that  there  is  active  efferves- 
cence. 

As  a  general  disinfectant  hydrogen  peroxide 
is  not  equal  to  many  others  which  are  cheaper 
and  more  easily  managed. 

Ozone,  or  triatomic  oxygen,  is,  theoretically, 
a  powerful  disinfectant,  and  is  stated  so  to  be 
in  the  systematic  works  on  chemistry.  This 
belief  arose  from  the  observation  by  chemists 
of  its  great  oxidizing  energy. 

This  was,  however,  largely  the  result  of  ex- 
periments in  inorganic  chemistry  and  on  dead 
organic  matter.  The  exact  researches  of  the 
bacteriologists  have  shown  that  in  their  field 
it  ranks  low.  Besides,  it  is  not  available  prac- 
tically, as  it  requires  elaborate  processes  for  its 
production,  and  is  not  easy  of  manipulation. 

When  there  is  much  organic  matter  present 
the  energy  of  ozone  is  largely  expended  in  its 
oxidation  and  the  bacteria  or  spores  may  es- 
cape. In  laboratory  experiments  its  action  is 
found  to  be  rather  slow,  even  when  the  cultures 
are  diluted  with  water. 

This  destruction  of  organic  matter  is  itself 
useful  and  has  led  to  the  employment  of  ozone 
in  diphtheria  to  decompose  and  remove  the 
false  membrane  and  at  the  same  time  destroy 
the  pathogenic  bacteria.  The  latter  result  is 
doubtful,  however,  for  the  ozone  is  not  retained 
on  the  surface  of  the  mucous  membrane  long 
enough  to  complete  its  work.  It  is  also  used 
■in  solution  to  inject  sitiuses  and  such  bone 
cavities  as  the  antrum  of  Highmore ;  but  this 
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must  not  be  done  without  first  securing  a  free 
orifice  for  tlie  gas,  which  is  generated  with  such 
rapidity  that,  in  the  absence  of  a  free  vent,  it 
causes  excruciating  pain.  Indeed,  it  is  a  great 
objection  to  the  use  of  peroxide  of  hydrogen 
in  such  cases  that  it  causes  excessive  pain. 
The  writer  has  found  it  no  better  than  a  num- 
ber of  other  things  that  are  not  open  to  this 
objection. 

Potassium  permanganate  is  an  old  remedy 
in  the  surgical  wards,  although  its  place  is 
rather  low  on  the  list  to-day.  In  this  matter 
we  can  not  for  a  moment  doubt  the  reliability 
of  the  results  published  by  scientific  observers. 
The  investigations  are  of  a  character  which 
admits  of  certainty  in  their  results  when  car- 
ried by  those  specially  trained  for  the  work. 

Permanganate  of  potassium  has  one  great 
disadvantage — namely,  its  staining  of  textile 
fabrics.  Nevertheless,  as  a  wash  for  ulcers, 
unhealthy  wounds,  and  the  female  genitalia,  it 
is  as  useful  now  as  before. 

It  promotes  healing,  apparently,  aside  from 
its  antiseptic  influence.  For  exclusive  anti- 
septic purposes,  however,  it  should,  I  think,  be 
regarded  as  one  of  the  makeshift  substances,  to 
be  remembered  when  the  more  potent  ones  are 
not  available. 

Acids. — Sulphurous  acid  is  made  by  dis- 
solving sulphur  dioxide  or  sulphurous  oxide 
(SO2)  in  water,  and  is  ofiicially  a  solution  of 
sulphurous  acid  (H3SO3)  in  water,  of  the 
strength,  in  the  IJ.  S.  Ph.,  of  3'5  per  cent., 
while  in  Great  Britain  it  is  9'2  per  cent. 

The  product  of  the  combustion  of  sulphur  is 
SO2,  or  sulphur  dioxide,  and  is  what  we  get 
from  the  burning  of  sulphur  in  the  popular 
method  of  disinfection.  This  dry  gas  has  no 
disinfectant  properties,  so  far  as  we  know ; 
but,  fortunately,  in  the  presence  of  a  moist 
atmosphere  and,  still  more,  when  it  is  dissolved 
in  water,  it  is  efficient ;  the  water  and  sul- 
phurous oxide  are  mutually  decomposed  and 
the  constituents  of  a  molecule  of  each,  uniting, 
give  us  sulphurous  acid,  H2SO3.  The  value  of 
our  operation,  then,  wiU  depend  not  only  on 
the  amount  of  sulphur  burned,  but  also  on  the 
amount  of  water  which  we  vapourize  in  the 
room.  However,  as  I  have  already  explained, 
there  is  no  necessity  of  such  a  process  if  the 
walls  and  floor  and  the  contents  of  the  room 
are  scrubbed  with  a  disinfectant  solution,  and 
if  the  air  is  thoroughly  changed. 

In  order  to  disinfect  a  room  of  ordinary  size 
(140  to  200  sq.  ft.  in  its  horizontal  area)  2  or  3 
pounds  of  sulphur  should  be  burned,  and 
everything  in  the  room  should  be  thoroughly 
wet,  as  well  as  the  floor,  ceiling,  and  walls. 
Wetting  everything  beforehand  is  more  con- 
venient and  much  more  efEectual,  if  well  done, 
than  boiling  water  to  moisten  the  atmos- 
phere. 

It  is  necessary,  also,  to  raise  a  board  from 
the  floor,  so  that  the  gas  may  penetrate  be- 
neath it.  If  there  is  a  carpet  on  the  floor,  it 
should  be  left  there,  and  enough  water  sprin- 
kled on  to  it  from  a  watering  pot  to  wet  it 
through  and  through,  because  the  carpet  is  the 
most  dangerous  object,  excepting  the  oed,  that 
the  room  contains. 


The  germicidal  properties  of  sulphur  dioxide 
are  also  reported  to  be  of  use  in  the  direct 
treatment  of  at  least  one  zymotic  disease — 
namely,  whooping-cough. 

The  plan  is  to  burn  sulphur  in  the  room  in 
which  the  child  is  to  sleep,  the  bed  being  made 
up  beforehand,  and  thrown  open  so  as  to  allow 
free  access  to  the  fumes.  Any  one  who  has 
slept  in  a  bed  which  has  been  so  exposed  will 
remember  the  strong  sulphurous  odour  of  the 
coverings  and  pillow,  and  the  "  sticky  "  feeling 
of  the  sheet  and  pillow  case.  This  treatment 
is  said  to  have  a  decided  curative  effect.  It 
must,  however,  exert  only  an  antiseptic  influ- 
ence if  any,  as  it  would  be  too  weak  for  actual 
disinfection.  It  may  be  that  it  is  beneficial  on 
account  of  an  effect  on  the  mucous  membranes, 
or  the  terminations  of  the  olfactory  nerves. 

Sulphuric  acid  is  an  effective  germicide  if 
the  solution  employed  is  strong  enough,  but 
not  having  any  special  selective  action,  appar- 
ently, it  must  be  made  of  such  strength  that 
it  is  too  corrosive  for  use,  excepting  in  cess- 
pools, sewers,  and  non-metallic  drains. 

In  Boer's  experiments  (Sternberg),  he  found 
that  cultures  of  bacteria  twenty-four  hours 
old,  exposed  to  the  action  of  diluted  sulphuric 
acid  for  two  hours,  were  killed  by  solutions  of 
varying  strength  as  follows :  For  anthrax  ba- 
cilli without  spores  (the  spores  being  much 
more  resistant  than  the  bacilli),  1 : 1,300 ;  diph- 
theria bacillus,  1 :  700 ;  glanders  bacillus,  1 :  200 ; 
tvphoid  bacillus,  1:300;  cholera  spirillum, 
1":  1,800. 

Hydrochloric  acid,  HCl,  in  Boer's  experi- 
ments gave  almost  exactly  the  same  results  as 
sulphuric  acid. 

Nitric  acid,  HNOa,  is  not  so  active  a  ger- 
micide as  the  two  preceding.  Those  two — sul- 
phuric and  hydrochloric — are  recommended  by 
Dr.  Sternberg  for  the  disinfection  of  excreta, 
a  4-per-cent.  solution  added  to  an  equal  quan- 
tity of  the  matter  to  be  sterilized. 

Phosphoric  acid,  POiHa,  is  rather  more  ac- 
tive than  the  three  preceding  ones.  It  would, 
however,  be  rather  expensive  for  use  in  large 
quantities,  as,  although  it  was  found  to  be  fatal 
to  typhoid  bacilli  in  a  0-3-per-cent.  solution,  to 
be  safe  with  the  discharges  of  patients  with 
contagious  diseases  it  should  be  used  as  strong 
as  4  per  cent. 

The  following  acids  are  of  about  the  same 
potency  as  those  already  named :  Nitrous  acid, 
lactic  acid,  acetic  acid,  citric  acid,  oxalic  acid, 
and  chromic  acid. 

Boric  and  salicylic  acids  are  weaker,  and  the 
latter  is  only  very  sparingly  soluble. 

Tannic  acid  seems  to  be  rather  more  active 
and  to  be  fatal  to  a  larger  number  of  bacilli, 
but  its  capacity  for  staining  is  a  great  disad- 
vantage. It  may  be  used  for  discharges  in  a 
2-  or  8-per-cent.  solution.  Tannic  acid  is  one 
of  our  most  valuable  remedial  agents  in  dis- 
eases of  the  nose  and  throat,  on  account  of  its 
antiseptic  or  disinfectant  properties,  besides 
which  it  appears  to  have  a  specific  action  of  its 
own  on  the  mucous  glands.  In  cases  of  dis- 
ease of  the  tonsillar  follicles,  in  which  their 
secretion  is  retained  and  undergoes  putrefac- 
tion, a  spray  of  a  l-to-5-per-cent.  aqueous  solu- 
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tion  of  tannin,  with  glycerin,  thrown  forcibly 
into  the  follicles  will  cleanse  them  and  have 
an  antiseptic  effect,  so  that  they  will  tend  to 
return  to  their  normal  condition  if  the  gen- 
eral health  is  good.  But  we  should  not  over- 
look the  danger  that  the  astringency  of  the 
tannic  acid  may,  by  causing  coagulation,  pro- 
vide a  barrier  against  its  own  germicidal  oper- 
ations upon  any  bacilli  which  are  inclosed  in 
the  coagula.  For  this  reason  it  is  not  service- 
able as  a  dressing  for  wounds  or  sores  as  it 
is  in  the  preliminary  cleansing  of  their  sur- 


Alkalies. — Calcium  oxide,  CaO,  the  calx  of 
the  U.  S.  Ph.,  commonly  called  lime,  though 
classed  among  the  alkalies  and  the  most  im- 
portant of  the  alkaline  earths,  has  qualities 
which,  as  a  germicide,  make  it  unique. 

When  brought  into  contact  with  organic 
compounds,  it  acts  upon  them  in  three  ways : 
First,  by  absorbing  water  from  them  ;  second, 
by  the  liberation  of  energy  in  the  form  of  heat ; 
and  third,  by  the  decomposition  brought  about 
in  animal  and  vegetable  bodies  by  the  strong 
affinities  of  its  over-component  atoms.  The 
last  is  spoken  of  in  general  terms  as  its  caustic 
action. 

The  alkali,  by  its  attraction  for  the  fatty 
matters,  particularly  the  oxygen  for  saline  and 
albuminous  bodies,  and  both  of  them  through 
their  reactions  with  the  salts  of  various  kinds, 
brings  about,  with  the  aid  of  the  displacement 
of  water  and  the  generation  of  heat,  the  most 
complete  chemical  metamorphosis.* 

This  substance  is  known  also  as  quicklime 
because  of  the  active  discharge  of  air  from 'its 
pores  as  it  is  displaced  by  the  water  absorbed. 
The  heat  liberated  is  sufficient  to  raise  the 
temperature  to  350°  P. 

The  presence  of  albuminous  matter  does  not 
interfere  with  the  action  of  this  disinfectant. 

Milk  of  lime  is  made  by  adding  slaked  lime 
to  water  until  the  mixture  has  a  milky  colour 
and  consistence.  Dr.  Sternberg  recommends 
that  it  be  made  of  the  strength  of  1  part  of 
lime  to  8  parts  of  water. 

Lime,  while  a  reliable  germicide,  is  a  slowly 
acting  one,  and  on  that  account  it  is  more  use- 
ful for  latrines  than  for  the  disinfection  of  the 
refuse  of  the  sickroom. 

Potash,  or  potassa,  is  not  a  very  powerful 
germicide,  but  may  be  used  for  the  sterilization 
of  excrements  when  lime  is  not  at  hand. 

Soda,  NaOH,  the  chemical  analogue  of  pot- 
ash, is  of  about  the  same  character  and  stand- 
ing as  a  germicide. 

Compounds  of  the  tuetals — viz.,  zinc,  mer- 
cury, copper,  iron,  silver,  gold,  and  arsenic — are 
used  more  than  any  other  class  of  germicides 
in  surgical  practice,  with  the  exception  of  phe- 
nol or  carbolic  acid.  Three  of  their  number 
are  superior  to  all  other  known  antiseptic  or 
disinfectant  agents.  These  are  corrosive  subli- 
mate, iodide  of  mercury,  and  nitrate  of  silver. 

Bichloride  of  mercury  is  the  most  generally 
useful  of  all  germicides.  The  nitrate  of  silver 
alone  exceeds  it  in  the  power  to  kill  pathogenic 

*  Bernatzik,  in  Eulenburg's  Bealencyclopddie  der 
gee.  Heilk,  iii,  p.  604. 


germs  in  very  weak  dilutions,  but  its  staining 
property  and  its  expense  greatly  diminish  its 
'•all  round"  availability.  Dr.  Sternberg,  in 
the  report  of  the  committee  on  disinfectants 
of  the  American  Public  Health  Association, 
says :  "  Mercuric  chloride,  in  aqueous  solution, 
in  the  proportion  of  1  to  10,000,  is  a  reliable 
agent  for  the  destruction  of  micrococci  and 
bacilli  in  active  growth,  not  containing  spores ; 
and  in  the  proportion  of  1  to  1,000  it  destroys 
the  spores  of  bacilli,  provided  that  the  micro- 
organisms to  be  destroyed  are  fairly  exposed 
to  its  action  for  a  sufficient  length  of  time." 

To  kill  the  spores  of  such  bacteria  as  those 
of  tuberculosis  and  anthrax  requires  a  1-to- 
1,000  solution  at  least,  but  their  development 
is  checked  by  solutions  of  exceeding  tenuity. 
The  adjective  "  aqueous  "  in  the  foregoing  quo- 
tation is  very  significant.  It  relates  to  the  fact 
that  the  presence  of  albuminous  bodies  im- 
pedes the  action  of  the  mercuric  chloride, 
which,  by  coagulation  and  the  formation  of  an 
albuminate  of  mercury,  shields  the  inclosed 
bacteria  and  prevents  the  access  of  the  germi- 
cide to  them.  The  actinic  rays  of  the  solar 
beam  also  decompose  the  solution  slowly.  The 
addition,  however,  of  the  chloride  of  sodium 
or  chloride  of  ammonium,  or  of  5  parts  of 
hydrochloric  acid  to  1  part  of  the  bichloride,  is 
said  to  exclude  the  force  of  these  decomposing 
agents. 

As  it  does  not  stain,  corrosive  sublimate  is 
very  extensively  used  for  the  disinfection  of 
clothing,  bedding,  and  the  walls,  ceiling,  and 
floors  of  rooms.  It  will,  however,  decolourize 
many  of  the  dyed  textile  fabrics,  although  it 
does  not  stain  them. 

For  those  purposes  of  which  I  spoke  in  the 
early  part  of  this  article — viz.,  the  disinfection 
of  rooms  and  of  linen  which  is  soiled  by  the 
discharges  of  patients  with  contagious  mala- 
dies— the  solution  should  not  be  weaker  than 
1  to  1,000,  and  1  to  500  would  be  safer.  For 
the  cleansing  of  wounds  and  ulcers  a  strength 
of  1  to  3,000  is  enough,  but  the  solution  should 
be  freely  used  and,  if  possible,  thrown  with 
some  force  against  the  surface. 

The  solution  used  in  surgical  operations  is 
about  1  to  3,000 ;  but  for  the  vessel  in  which 
instruments  are  laid  it  should  beU  to  100. 

A  very  important  matter,  and  one  frequently 
if  not  almost  generally  overlooked,  is  the  length 
of  time  required  for  disinfection,  and  even  tor 
the  less  intense  operation  of  antisepsis.  No 
doubt  many  of  the  failures  in  antiseptic  sur- 
gery have  been  due  to  the  fact  that  pathogenic 
bacteria  in  the  wound,  dressing,  or  tissues  have 
not  been  sufficiently  long  under  the  influence 
of  the  germicides  employed.  It  is  a  legiti- 
mate inference  that  the  fluids  used  in  operating 
should  be  as  strong  as  is  possible  without  de- 
vitalizing the  tissues. 

Biniodide  of  mercury  is  the  analogue  of  the 
bichloride,  and  the  remarks  on  that  substance 
may  be  applied  to  this  one. 

Nitrate  of  Silver.— 'ihe,  investigations  of 
Behring  have  shown  that  nitrate  of  silver  is  of 
greater  germicidal  power,  as  tested  by  cultures 
in  blood  serum,  than  even  bichloride  of  mer- 
cury.   Its  action  is  not  interfered  with  to  the 
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same  extent  by  the  presence  of  other  albumin- 
ous solutions. 

The  development  of  anthrax  spores  in  blood 
serum  was  found  to  be  prevented  by  a  1-to- 
40,000  aqueous  solution,  and  the  same  spores 
were  killed  in  seventy  hours  by  a  l-to-12,000 
solution.  Anthrax  bacilli  in  blood  serum  were 
killed  in  twenty  hours  by  a  l-to-5,000  solution 
(Sternberg).  This  shows  the  wonderful  po- 
tency of  this  salt,  which  would  be  oftener  used 
were  it  not  for  its  expensiveness  and  its  stain- 
ing properties. 

Ferrous  Sulphate. — This  salt  is  mentioned 
here  because  of  its  having  long  been  ranked 
among  the  efficient  disinfectants,  and  in  order 
to  call  attention  to  the  results  of  more  modern 
researches,  which  have  shown  that,  while  it  is 
a  good  deodorizer,  it  is  of  no  practical  use  as  a 
germicide. 

Sulphate  of  copper  is  a  useful  germicide,  but 
only  within  a  pretty  narrow  sphere.  Its  use  is 
much  restricted  on  account  of  its  inability  to 
destroy  bacteria  if  they  are  in  albuminous 
liquids — that  is  to  say,  to  destroy  all  the  bac- 
teria that  are  present  in  a  given  solution.  In 
other  words,  it  does  not  sterilize  such  a  solu- 
tion, and  this  because  the  flocculi  of  the 
albuminous  precipitate  shield  the  bacteria 
which  they  contain  from  its  attack.  Its  other 
peculiarity  is  that  it  does  not  kill  the  spores 
of  the  bacteria.  The  practical  inference  from 
this  is  that  we  can  not  rely  upon  sulphate  of 
copper  for  antisepsis  or  disinfection  when  we 
have  to  deal  with  spore-bearing  pathogenic 
micro-organisms.  Dr.  Sternberg  advises  a  1- 
per-oent.  solution. 

Sulphate  of  zinc  is,  like  sulphate  of  iron, 
noted  here  because  it  has  been  popularly  sup- 
posed to  be  a  good  disinfectant.  Modern  ex- 
perimental bacteriology  has  found  it  practically 
useless  for  that  purpose. 

Coal-tar  Products. — There  are  three  of 
these  which  are  reliable  disinfectants — viz., 
carbolic  acid,  cresol,  and  creolin. 

Carbolic  acid,  or  phenol,  is  one  of  the  sec- 
ondary aromatic  alcohols.  To  insure  against 
error,  it  is  safer  in  ordering  it  for  disinfection 
to  use  the  term  phenol,  as  the  crude  carbolic 
acid  is  often  used  for  that  purpose  on  account 
of  its  cheapness.  The  latter,  however,  is  only 
one  fourth  as  strong  as  the  pure  crystalline 
drug. 

The  physician  should  always,  I  think,  give 
very  definite  directions  for  putting  this  drug 
in  some  place  which  will  make  it  absolutely 
sure  that  no  mistake  can  be  made  and  the 
acid  taken  in  the  place  of  some  remedy.  It  is 
such  a  dreadful  poison — not  merely  fatal,  but 
fatal  only  after  the  most  agonizing  pain — and 
these  mistakes  are  so  frequent,  carbolic  acid 
being  swallowed  'oy  mistake  oftener,  probably, 
than  any  other  poison,  that  it  behooves  the 
practitioner  to  warn  and  direct  the  people  in 
regard  to  it. 

Carbolic  acid,  so  far  as  concerns  the  length 
of  time  and  the  strength  of  the  solution  re- 
quired for  its  germicidal  operation,  does  not 
rank  high  as  compared  with  some  of  the  me- 
tallic salts,  but  it  has  the  advantage  of  not 
being  impeded  in  its  action  by  the  presence  of 


organic  matters,  it  is  more  stable,  and  it  does 
not  injure  or  corrode  instruments. 

For  the  disinfection  of  excreta  a  5-per-cent. 
solution  equal  in  quantity  to  the  volume  to  be 
disinfected  should  be  allowed  to  stand  on  them 
for  four  hours. 

Articles  of  clotking,  etc.,  which  are  to  be 
boiled  may  be  put  into  a  1-or  2-per-cent.  solu- 
tion to  prevent  any  multiplication  of  germs 
while  one  is  waiting,  and  also  have  the  disin- 
fection started  before  they  are  put  into  the 
boiling  water. 

Creolin  is  another  coal-tar  compound  (not 
known  to  be  a  definite  chemical  substance). 
It  is  more  selective  in  its  action  than  phenol, 
being  much  more  effective  with  some  bacteria 
than  with  others,  and  is  resisted  by  spores.  A 
great  disadvantage  is  that  albuminous  bodies 
interfere  with  its  work.  When  spores  are  not 
to  be  dealt  with,  it  may  be  used  in  the  strength 
of  from  3  to  4  per  cent.  It  emulsifies  in  water 
on  vigorous  shaking. 

Cresol  is  one  of  the  secondary  aromatic 
alcohols,  and  is  coexistent  with  phenol  in 
coal  tar  and  pine  pitch.  It  is  not  embarrassed 
in  its  action  by  albuminous  bodies,  it  kills 
spores,  and  it  is  more  deadly  to  the  Bacillus 
tuberculosis  than  carbolic  acid  is.  It  is,  how- 
ever, too  expensive  for  use  in  large  quantities. 
It  is  emulsified  in  water  by  shaking,  and  the 
strength  should  be  about  the  same  as  that  of 
creolin. 

Naphthol  is  antiseptic,  but  not  a  germicide. 
It  is  insoluble  in  cold  water.  It  is  used  in 
the  strength  of  about  1  per  cent,  as  a  wash, 
and  for  irrigation  of  wounds  and  the  genito- 
urinary organs.  But  it  is  irritating,  and  is 
really  of  use  only  when  other  and  better 
agents  are  not  at  hand. 

Thymol,  like  many  other  drugs,  seems  to 
have  had  hitherto  an  undeserved  reputation, 
for  Behring  found  it  only  one  quarter  as 
strong  as  phenol. 

In  connection  with  this  class  of  germicidal 
bodies  it  may  be  well  to  remark  that,  when 
used  medicinally,  either  internally  or  topically, 
they  have  therapeutic  effects  quite  distinct 
from  their  qualities  as  germicides.  They  un- 
doubtedly exert  an  influence  on  the  cells  and 
tissues  of  the  body,  and  are  endowed  with  the 
same  elective  capacity  as  most  other  drugs  are. 
Again,  the  very  important  therapeutic  princi- 
ple must  not  be  overlooked  that  agents  which 
have  a  tonic  or  restorative  effect  upon  the 
cells,  tissues,  or  organs  may  indirectly,  by  in- 
creasing their  vital  resistance,  have  a  decided 
antiseptic  influence.  I  will  ask  attention  once 
more  to  the  necessity  of  considering  to  what 
extent  the  solutions  of  our  germicides  will 
be  reduced  in  strength  in  any  given  case  by 
dilution  with  the  fluids  contained  in  the  mat- 
ter to  be  disinfected.  Failure  to  allow  for 
this  is  no  doubt  the  cause  of  many  of  the 
unfortunate  results  witnessed  from  time  to 
time. 

Essential  Oils.— It  may  be  of  interest  to 
the  reader  for  me  to  copy  a  table  prepared  by 
Cadeac  and  Meunier  showing  the  time  re- 
quired respectively  by  a  number  of  the  essen- 
tial oils  to  kill  the  bacillus  of  typhoid  fever : 
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Oil  of  cinnamon 12  minutes. 

•'     cloves 25        " 

"     thyme 35 

'■     verbena 45        " 

"     geranium,  French  ....  50        " 

"    patchouli 80        " 

'•     wormwood 4    hours. 

"     santal 13        " 

"     cedar 22 

Benjamin  F.  Westbeook. 

GIN. — This  spirituous  liquor  may  be  used 
as  a  stimulant  like  brandy  or  whisky.  It  is 
much  used  as  a  domestic  remedy  for  dysmen- 
orrhma,  in  the  palliation  of  which  it  seems  to 
have  some  virtue ;  its  use  for  this  purpose  is 
to  be  countenanced  only  as  an  occasional  ex- 
pedient, and  habitual  recourse  to  it  is  to  be 
discouraged. 

GINGER,  zingiber  (U.  S.  Ph.,  Br.  Ph.),  rhi- 
zoma  zingiberis  (Ger.  Ph.),  is  a  carminative  of 
considerable  value  in  colic.  The  dose  is  from 
15  to  30  grains,  which  may  be  stirred  in  a  wine- 
glassful  of  hot  water.  The  dose  of  the  tinc- 
ture, tinctura  zingiberis  (U.  S.  Ph.,  Br.  Ph., 
Ger.  Ph.),  is  from  15  to  60  minims ;  that  of  a 
stronger  tincture,  tinctura  zingiberis  fortior 
(Br.  Ph.),  commonly  called  "  essence  of  gin- 
ger," is  from  5  to  20  minims.  The  dose  of  the 
fluid  extract,  extractum  zingiberis  fluidum 
(U.  S.  Ph.),  is  from  10  to  30  minims ;  that  of 
the  oleo-resin,  oleoresina  zingiberis  (U.  S.  Ph.), 
is  from  2  to  5  minims.  The  syrup,  syrupus 
zingiberis  (U.  S.  Ph.,  Br.  Ph.,  the  two  differ- 
ing widely  in  the  method  of  their  prepara- 
tion), may  be  used  to  flavour  mixtures,  to  the 
amount  of  a  teaspoonful  to  each  dose  of  the 
mixture.  Troches  of  ginger,  trochisei  zingi- 
beris (U.  S.  Ph.),  may  be  of  some  service  in 
catarrhal  affections  of  the  mouth  and  throat 
by  virtue  of  their  topical  action  when  allowed 
to  dissolve  slowly  in  the  mouth,  and  they  are 
a  convenient  preparation  for  internal  use. 

GIiACIALIN. — The  glyceritum  boroglycer- 
ini  described  under  BoEic  acid. 

GLONOIN. — See  Niteoglyceein. 

GLUCOSIDES.— See  under  Active  pein- 

CIPLES. 

GLTJCO-CHLOBAL.— See  Chloealosb. 

GLUE. — This  substance  has  been  used  for 
making  rigid  splints  of  pliable  material,  but 
for  that  purpose  it  is  not  very  valuable,  as  the 
splints  are  apt  to  become  softened  by  liquids ; 
moreover,  glue,  being  an  easily  decomposed 
substance,  is  unsuitable  when  a  purulent 
discharge  may  come  in  contact  with  it.  It 
possesses  the  advantage  of  being  readily  ob- 
tained in  nearly  all  localities,  and  where  noth- 
ing more  suitable  was  at  hand  would  be  very 
useful  in  tiding  over  an  emergency.  The  best 
glue  should  be  somewhat  translucent,  and  may 
vary  in  colour  from  a  light  gray  to  a  yellowish 
brown ;  it  should  be  hard  and  dry,  and  present 
a  glassy  fracture.  Cold  water  stould  not  dis- 
solve it,  but  cause  it  to  swell  to  two  or  three 
times  its  bulk.  Water  at  the  temperature  of 
about  150°  F.  should  completely  dissolve  it. 
In  preparing  it  for  use  it  is  not  safe  to  dissolve 
it  by  direct  heat,  but  the  vessel  containing  it 
30 


should  be  placed  in  another  containing  hot 
water.  Sufficient  water  must  be  added  to 
form,  when  heated,  a  iiuid  but  little  thicker 
than  water,  as  otherwise  it  is  difficult  to  handle 
and  is  apt  to  set  too  rapidly.  When  it  is  to  be 
employed  in  making  splints  about  a  fifth  of  , 
its  bulk  of  alcohol  should  be  added  immediate- 
ly before  using  it,  for  the  purpose  of  assisting 
its  absorption  by  the  bandages  and  to  hasten 
the  evaporation  of  the  water.  Before  it  is  ap- 
plied the  part  to  be  dressed  must  be  lightly 
greased  for  some  distance  beyond  the  confines 
of  the  bandage  when  finished,  and  a  layer  of 
soft  lint  placed  next  to  the  skin.  Over  this 
an 'ordinary  roller  bandage  is  applied,  and  the 
glue  is  painted  over  each  layer  of  the  cloth. 
5Prom  three  to  four  turns  will  be  sufficient  for 
it  to  dry  in  most  cases,  and  only  as  much  glue 
should  be  used  as  will  thoroughly' saturate  the 
cloth.  If  moisture  is  kept  from  it  and  no 
severe  strain  put  upon  it,  it  will  be  fairly  use- 
ful. By  adding  to  glue,  dissolved  in  water, 
about  its  own  weight  of  glycerin  and  driving 
off  the  water  by  heat  a  compound  is  formed 
from  which  elastic  and  permanent  models  or 
casts  may  be  made,  all  that  is  necessary  to  do 
being  to  melt  it  and  pour  it  into  the  mould  or 
upon  the  part  of  which  the  cast  is  to  be  taken. 
By  it  intricate  casts  may  be  made,  as  their 
elasticity  allows  of  their  easy  removal.  A  good 
liquid  glue  which  can  be  used  cold  may  be 
made  by  dissolving  4  parts  of  glue  in  10  of 
acetic  acid.  Waterproof  glues  are  made  by  the 
addition  of  small  amounts  of  potassium  bi- 
chromate and  exposing  the  bodies  cemented 
together  to  the  action  of  the  sunlight  for  sev- 
eral hours. 

[Glue,  cut  roughly  into  pieces  shaped  like  a 
suppository  and  then  allowed  to  soften  and 
swell  in  cold  water,  so  that  it  can  readily  and 
safely  be  inserted  into  the  rectum,  has  been 
used  as  a  suppository  in  the  treatment  of 
habitual  constipation,  in  which  it  acts  in  a 
manner  very  similar  to  that  of  a  glycerin  sup- 
pository.]— Russell  H.  Nevins. 

GLTJSIDE.— See  Sacchaein. 

GLUTEN. — This  nitrogenous  constituent 
of  wheat,  in  which  it  exists  in  the  proportion 
of  from  8  to  15  per  cent.,  is  made  up  of  a 
number  of  albuminoids  differing  chemically 
and  physically  from  each  other  in  only  a  slight 
degree.  It  gives  to  wheat  its  high  value  as  a 
food,  and  also  attracts  notice  from  the  fact 
that  it  has  been  used  to  a  considerable  extent 
as  a  substitute  for  ordinary  fiour  in  the  mak- 
ing of  bread,  etc.,  for  those  affected  with  dia- 
betes mellitus.  It  is  generally  obtainable  in 
nearly  all  the  larger  towns  and  cities,  but  may 
be  prepared  by  repeated  and  long-continued 
washing  of  wheat  fiour  in  a  cloth  bag.  In  or- 
dinary fresh  bread  the  crust  contains  a  con- 
siderably larger  portion  than  the  crumb,  and 
is  consequently  better  for  diabetics  than  the 
latter.  As  found  in  commerce,  gluten  flour 
contains  a  large  amount  of  starch,  anywhere 
from  60  to  70  per  cent.,  for  which  due  allow- 
ance must  be  made  in  marking  out  a  diabetic 
dietary.  Porridge,  bread,  biscuits,  etc.,  may 
be  made  from  it  as  from  ordinary  flour,  but  it 
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is  desirable  to  use  milk  instead  of  water,  and 
to  add  eggs.    As  a  rule,  diabetics  relish  these 

E reparations  for  a  short  time  only,  and  they 
ave  little  or  no  real  therapeutic  value.  They 
present  the  appearance  of  bread,  etc.,  and  re- 
semble it  in  taste  to  a  certain  extent,  but  are 
insipid  and  soon  excite  disgust. 

Gluten  has  been  suggested  as  a  substitute 
for  albumen  in  poisoning  by  corrosive  salts, 
but  is  not  so  effectual  or  so  readily  obtained. 
KussELL  H.  Nevins. 

GLTJTIN-PEPTONE  SUBLIMATE.— 

This  German  proprietary  compound,  called  by 
Dr.  Cerna  "  a  hydrochlorated  glutino-peptonate 
of  mercury,"  is  said  to  contain  35  per  cent,  of 
corrosive  sublimate,  to  occur  as  a  white  hygro- 
scopic powder  (generally  furnished  in  a  1-per- 
cent, solution),  and  to  be  but  moderately 
irritating  when  used  hypodermically,  so  that 
it  does  not  produce  abscesses.  It  has  been 
used  in  the  treatment  of  syphilis  in  daily 
amounts  of  a  Pravaz  syringeful  of  the  1-per- 
cent, solution. 

GLYCELiEUSI. —  This  is  an  ointment 
basis  made  of  1  part  of  fine  almond  meal,  2 
parts  of  glycerin,  and  6  parts  of  olive  oil. 

GLYCEBATES,     GLYCEBIDES.— See 

Gltoeeites. 

GLYCEBIN',  glycerinwm  (U.  S.  Ph.,  Br. 
Ph.,  Ger.  Ph.),  applied  locally  to  the  skin  or  to 
mucous  surfaces,  is  slightly  irritating  and 
stimulates  secretion,  the  fluids  excreted  being 
absorbed  by  the  glycerin.  While  antiseptic 
properties  have  been  ascribed  to  it,  Koch's 
experiments  show  that  it  does  not  destroy  the 
spores  of  micro-organisms,  although  a  solution 
of  1  part  in  3  parts  of  water  arrests  the  action 
of  pepsin,  ptyalin,  and  some  other  enzymes,  and 
a  solution  of  1  part  in  2  parts  of  water  pre- 
vents the  action  of  other  enzymes,  such  as 
diastase,  invertin,  etc. ;  the  glycerin  is  a  pre- 
servative menstruum,  and  the  enzymes  act 
normally  when  removed  from  it. 

The  experiments  of  Lebedeff,  Pilehne,  and 
Schwan  show  that  when  glycerin  is  injected 
beneath  the  skin  of  rabbits  it  causes  hsemoglo- 
binuria,  a  result  that  has  followed  the  admin- 
istration of  large  doses  of  glycerin  by  the 
mouth.  Injected  intravenously,  glycerin  has 
not  caused  haemoglobinuria,  or  that  condition 
occurred  only  in  a  slight  degree.  Pfannenstiel 
states  that  the  hsemoglobinuria  produced  by 
glycerin  causes  a  glomerulo-nephritis  that  may 
eventually  pass  on  to  an  interstitial  nephritis. 

Internally,  in  small  doses,  glycerin  is  ab- 
sorbed unchanged  by  the  stomach,  by  means 
of  the  lymphatics,  especially  those  passing  be- 
tween the  stomach  and  the  hilum  of  the  liver 
and  gall  bladder.  It  possesses  slight  cholagogue 
properties,  whence  it  has  a  moderate  laxative 
action  and  may  affect  the  excretion  of  urea, 
which  it  has  been  supposed  to  lessen,  although 
Lewin  has  not  found  that  it  influences  urea 
elimination.  Apparently  it  augments  the  quan- 
tity of  glycogen  contained  in  the  liver,  and 
this  would  seem  to  indicate  its  value  in  diabetes 
mellitus,  but  Pavy  has  found  that  it  increases 
polyuria,  so  it  should  not  be  administered  in 


that  disease.  Its  prolonged  administration  ex- 
perimentally has  caused  interstitial  hepatitis  in 
animals. 

Glycerin  is  popularly  employed  as  an  agent 
to  prevent  chapping  of  the  hands  or  lips.  For 
this  purpose  it  is  best  used  mixed  with  rose- 
water,  in  the  proportion  of  1  part  to  3  parts,  a 
few  drops  of  carbolic  acid  being  added  to  the 
mixture. 

Associated  with  other  medicaments,  it  is  a 
useful  application  in  acne,  eczema,  fissures, 
psoriasis,  and  pruritus.  It  increases  the  flexi- 
bility of  collodion,  and,  added  to  it  in  the  pro- 
portion of  0'5  per  cent.,  it  forms  an  elastic  col- 
lodion. Bienert  states  that  strips  of  linen  or 
lint  soaked  with  glycerin  and  applied  to  lurns 
relieve  the  pain  and  prevent  the  formation  of 
blisters.  Cotton  soaked  with  glycerin  may  be 
used  in  abnormal  dryness  of  the  external  audi- 
tory canal,  and  the  drug  may  be  injected  into 
the  canal  to  dislodge  impacted  cerumen. 

Sir  Andrew  Clark  recommended  applications 
of  glycerin  with  carbolic  acid  in  hay-fever; 
and  this  is  a  useful  application  in  acute  coryza, 
acute  pharyngitis,  and  amygdalitis ;  the  car- 
bolic acid  acts  as  a  local  antiseptic,  and  the 
glycerin  produces  local  depletion.  The  mix- 
ture may  be  employed  as  a  spray  or  a  gargle, 
or  it  may  be  brushed  over  the  surface ;  the  less 
it  is  diluted  the  more  efficacious  is  its  action. 

In  treating  chronic  cystitis  in  women.  Dr. 
Thomas  More  Madden,  of  Dublin,  has  advised 
forcible  dilatation  of  the  urethra  and  applica- 
tions of  glycerin  with  carbolic  acid  to  the  sur- 
face of  the  bladder. 

One  of  the  most  valuable  uses  of  glycerin  is 
its  application  by  means  of  a  tampon  or  sup- 
pository to  the  cervix  uteri  and  the  circum- 
uterine  portion  of  the  vagina,  in  uterine 
congestion,  dysmenorrhea,  endotrachelitis,  endo- 
metritis, pelvic  cellulitis,  and  salpingitis.  Its 
use  should  be  preceded,  when  possible,  by  co- 
pious vaginal  irrigation  with  hot  water,  and 
the  tampon  should  be  made  of  ordinary  rather 
than  of  absorbent  cotton,  sufficiently  large  to 
dilate  the  upper  portion  of  the  vagina  and 
cany  a  large  quantity  of  glycerin.  The  tam- 
pons should  be  changed  from  three  to  four 
times  a  day,  as  their  use  produces  an  abundant 
serous  transudation  which  gradually  dilutes 
the  glycerin  and  interferes  with  the  desired 
action. 

Pelzer  has  called  attention  to  the  value  of 
glycerin  intra-uterine  injections  as  an  oxytocic 
m  simple  atony  of  the  uterus  and  in  placenta 
prcBvia.  Pains  commence,  on  an  average,  in 
two  hours  after  the  injection  of  from  1  to  IJ 
fl.  oz.,  and  in  from  eight  to  ten  hours  the  os  is 
completely  dilated,  except  in  some  cases  of 
contracted  pelvis.  Pfannenstiel  and  Embden 
have  reported  what  they  believed  were  disas- 
trous results  consequent  upon  the  employment 
of  the  method,  hEemoglobinuria  occurring  in 
their  cases,  three  in  number,  though  no  such 
symptoms  followed  in  a  larger  number  of  cases 
treated  by  Pelzer  and  others. 

In  constipation,  hmmorrhoids,  ulcer  of  the 
rectum,  and  anal  fissure  an  injection  of  from  1 
to  4  fl.  drachms  of  glycerin  acts  as  a  local 
lubricant  and  depletive,  and  causes  evacuation 
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of  the  lower  bowel.  The  injection  should  be 
retained  for  a  few  moments,  so  as  to  further 
the  serous  osmosis  from  the  rectal  veins,  and 
the  remedy  should  be  administered  by  means 
of  a  short,  blunt-nozzled  syringe.  The  addition 
of  from  0-5  to  1  per  cent!  of  carbolic  acid  in- 
creases the  efficacy  of  the  glycerin.  Glycerin 
suppositories  are  less  efficacious,  because  they 
dissolve  but  slowly,  and  they  act  as  foreign 
bodies ;  where  they  fail,  the  glycerin  injections 
will  succeed. 

Professor  Roberts  Bartholow  recommends  an 
enema  composed  of  1  part  of  glycerin  and  4 
parts  of  flaxseed  infusion  to  allay  the  tenesmus 
of  acute  dysentery. 

Fcecal  impaction  has  been  relieved  by  the 
injection  of  several  ounces  of  glycerin  into  the 
colon  by  means  of  the  long  rectal  tube ;  this 
local  action  may  be  furthered  by  administering 
the  remedy  internally. 

The  dry  tongue  of  typhoid  and  other  con- 
tinued fevers  may  by  relieved  by  occasionally 
moistening  it  with  a  mixture  of  equal  parts  of 
glycerin  and  water ;  this  mixture  is  a  useful 
application  to  the  dry  tongue  of  advanced 
phthisis. 

Internally,  glycerin  has  been  administered 
for  the  relief  of  flatulence  and  heartburn,  and 
in  dyspepsia  due  to  insufficient  excretion  of 
gastric  juice  the  glycerite  of  pepsin  is  of  ad- 
vantage. It  is  a  laxative  that  may  be  used 
for  constipation  in  children,  and  for  inflamed 
and  painful  hemorrhoids  in  adults. 

Perrand  found  that  as  a  cholagogue  it  was  a 
valuable  remedy,  in  doses  of  from  5  to  7i  fl. 
drachms,  in  hepatic  colic,  bringing  the  attacks 
to  an  end ;  while  doses  of  from  1 J  to  34  fl. 
drachms  daily,  in  a  little  alkaline  water,  pre- 
vented recurrences  of  that  complaint.  He  did 
not  consider  that  it  was  a  lithontriptic,  but 
tiiought  it  was  a  good  remedy  for  biliary 
lithiasis. 

While  it  has  been  recommended  as  a  substi- 
tute for  cod-liver  oil  in  the  treatment  of  tuber- 
culosis, it  is  far  inferior  to  that  remedy.  It  is 
said  to  be  one  of  the  best  agents  that  can  be 
used  for  the  treatment  of  trichiniasis. 

Samuel  T.  Armstrong. 

GLYCERINES,  GLYCERITES,  GLYC- 
EROLES,  glycerita  (U.  S.  Ph.),  glyeerina  (Br. 
Ph.),  are  solutions  of  medicinal  substances  in 
glycerin,  with  or  without  water,  extracts  made 
with  glycerin,  or  mixtures  of  glycerin  with 
other  substances.  Examples  of  the  glycerites 
that  are  solutions  are  glyceritum  acidi  carbol- 
ici  (U.  S.  Ph.  [glycerinum  acidi  carbolici  (Br. 
'P\i.)'\,glyGerinum  acidi  gallici  (Br.  Ph.),  glycer- 
itum acidi  tannici  (U.  S.  Ph.  [glycerinum 
acidi  tannici  Br.  Ph.] ),  glycerinum  aluminis 
(Br.  Ph.),  glycerinum  bnracis  (Br.  Ph.),  glycer- 
itum horoglycerini  (U.  S.  Ph.) ;  a  glycerite  that 
is  an  extract  is  glyceritum  hydrastis  (U.  S. 
Ph.) ;  and  the  official  glycerites  that  are  mix- 
tures are  glyceritum  amyli  (U.  S.  Ph.  [glyc- 
erinum amyli  (Br.  Ph.]),  glycerinum  plumbi 
subacetatis  (Br.  Ph.),  glycerinum  iragacanthce 
(Br.  Ph.),  and  glyceritum  vitelli  (U.  S.  Ph.). 

GLYCERYL   NITRATE.  — See  Nitro- 

GLTCERIK. 


GLYCONIN.— The  glyceritum  vitelli  at  the 
U.  S.  Ph.    See  under  Emulsions  (p.  376). 

GLYCOZONE. — An  American  proprietary 
preparation,  made  by  the  action  of  ozone  on 
glycerin,  used  like  hydrogen  dioxide. 

GLYCYRRHIZA.— See  Licorice. 

GLYCYRRHIZINXJM  AMMONIA- 
TTJM  (U.  S.  Ph.),  or  ammonium  glycyrrhizaie, 
is  a  crystalline  product,  readily  soluble  in  wa- 
ter. It  is  somewhat  sweeter  than  many  speci- 
mens of  licorice,  and  may  be  used  as  a  flavour 
instead  of  the  extract,  in  such  amounts  that 
from  5  to  10  grains  shall  be  contained  in  each 
dose  of  the  mixture  prescribed. 

GNAPHALIUM.— A  genus  of  herbs  of 
the  Corymbiferce.  Various  species  are  used 
as  pectorals.  Onaphalium  americanum  (An- 
aphalis  margaritacea)  is  occasionally  used  as 
a  vulnerary  and  as  a  remedy  tor  diarrhoea  and 


GOA  POWDER.— See  under  Chrtsasobin. 

GOLD. — The  metallic  element  go\di{aurum) 
is  one  of  the  most  ancient  medicines.  Pliny, 
in  the  first  century,  recorded  its  use  as  a  rec- 
ognised remedy  for  several  conditions  in  which 
it  is  still  employed,  and  it  was  highly  esteemed 
as  a  medicament  by  Avioenna  and  other  Ara- 
bian physicians,  also  by  Dioscorides  and  Para- 
celsus. It  was  used  as  an  antisyphilitic  in  the 
seventeenth  and  eighteenth  centuries  by  Colle, 
Campi,  Glauber,  Pitoairn,  Plenoik,  Gmelin,  and 
others.  In  1811  Dr.  Chrestien  advocated  its 
employment  in  venereal  diseases  and  afllections 
of  the  lymphatic  system,  in  which  he  was  fol- 
lowed by  Niel,  Legrand,  Gozzi,  and  many  other 
European  syphilographers,  who  formed  the 
school  of  so-called  "  auralists,"  which  revolted 
from  the  notorious  abuse  of  mercury  in  syphi- 
litic diseases  during  the  second  decade  of  the 
present  century.  In  the  United  States  and 
England  it  never  obtained  much  professional 
favour,  except  in  the  hands  of  Mitohill  and 
Delafield,  of  New  York  (1812-1820),  who  used 
it  successfully  in  syphilis  and  dropsy.  Pro- 
fessor Barton,  of  JfeSerson  Medical  College, 
Philadelphia  (1827),  pronounced  the  following 
judgment  upon  it  in  his  lectures  on  materia 
medica :  "  On  the  whole  view  of  what  has  been 
said  in  favour  of  gold,  1  am  not  inclined  to 
attach  great  importance  to  it  as  a  remedy.  It 
is  well  enough  in  its  proper  place  and  for  its 
proper  purposes,  for  which  it  is  more  useful  than 
as  a  medicine.  Plenty  of  it  would  doubtless 
cure  many  diseases  of  mind  and  body."  Such 
has  been  the  general  professional  opinion  since, 
but  of  late  years  a  number  of  compounds  of 
gold  with  other  elements  (chlorine,  bromine, 
iodine,  arsenic,  and  mercury)  have  been  em- 
ployed with  considerable  satisfaction  as  medic- 
aments. 

There  is  only  one  official  preparation,  viz., 
gold  and  sodium  chloride,  auri  et  sodii  chlori- 
aum  (U.  S.  Ph.),  auronatrium  ehloratum  (Ger. 
Ph.).  Pine  gold  and  a  solution  of  the  perchlo- 
ride  are  placed  in  the  appendix  to  the  Br.  Ph. 
Powdered  gold,  also  the  oxide,  chloride,  sodio- 
ehloride,  iodide,  and  cyanide  are  official  in  the 
Pr.  Cod. 
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Auri  pulvis,  powdered  gold,  may  be  ob- 
tained by  triturating  gold  leaf  with  ten  times 
its  weight  of  potassium  sulphate  or  sugar  of 
milk  until  brilliant  particles  are  no  longer 
visible,  and  then  washing  the  diluent  away 
with  boiling  water.  A  trituration  of  gold  may 
be  prepared  in  the  same  manner,  retaining  the 
diluent  sugar  of  milk,  as  directed  by  the  phar- 
macopoeia under  the  title  Triturationes.  The 
dose  of  powdered  gold  is  from  J  to  1  grain,  or 
it  may  be  applied  by  friction  to  the  sides  of  the 
tongue. 

Auri  cMoridum,  gold  chloride,  or  perohloride 
(terchloride)  of  gold,  the  "potable  gold"  of 
the  alchemists,  AuCls,  occurs  in  needle-shaped 
prisms,  of  a  deep  orange-yellow  colour,  which 
are  very  deliquescent  and  freely  soluble  in 
water,  in  alcohol,  and  in  ether.  The  dose  is 
from  ^  to  ^V  of  a  grain,  in  pill  or  solution, 
preferably  the  latter.  The  commercial  salt  so 
much  used  by  photographers  is  not  the  pure 
chloride,  but  a  crystallized  double  salt  of  gold 
and  sodium,  AuCUNaClj.HsO,  containing  50 
per  cent,  of  metallic  gold  (Squire). 

Auri  et  sodii  chloridum  ( U.  S.  Ph.),  gold  and 
sodium  chloride,  is  a  mixture  of  equal  parts, 
by  weight,  of  dry  gold  chloride,  AuCls,  and 
sodium  chloride,  NaCl,  occurring  as  an  orange- 
yellow  powder,  odourless,  of  saline  and  metallic 
taste,  slightly  deliquescent  in  damp  air,  very 
soluble  in  water,  but  only  partly  so  in  alcohol. 
It  contains  about  38  per  cent,  of  pure  gold.  Its 
aqueous  solution  has  a  faintly  acid  reaction, 
and  its  solutions  are  decomposed  by  organic 
substances,  by  most  salts,  and  by  light.  The 
commercial  salt  is  the  commercial  gold  chlo- 
ride (see  above)  mixed  with  an  equal  weight  of 
sodium  chloride,  and  contains  25  per  cent,  of 
metallic  gold.  The  dose  is  from  ^ij  to  ^  of  a 
grain,  once  or  twice  a  day.  The  Ger.  Ph.  gives 
the  maximum  single  dose  as  f  of  a  grain,  and 
the  maximum  daily  dose  as  3  grains,  but  these 
are  too  high. 

Auri  peroxidum,  gold  peroxide,  auric  acid, 
AuaOs,  occurs  as  a  brown  powder,  insoluble  in 
water,  decomposed  by  exposure  to  light.  The 
dose  is  fp"  of  a  grain  twice  or  thrice  a  day. 

Auri  iodidum,  gold  iodide,  Auls,  is  a  green- 
ish-yellow powder,  insoluble  in  cold  water,  but 
slightly  soluble  in  boiling  water,  soluble  in  a 
solution  of  potassium  iodide.  On  exposure  it 
loses  iodine  and  is  converted  into  yellow  aurous 
iodide,  Aul,  and  finally  into  metallic  gold. 
Heat  resolves  it  into  iodine  vapour  and  a  resi- 
due of  pure  gold.  The  dose  is  from  iV  to^  of 
a  grain  twice  or  thrice  daily. 

Auri  iromidum,  gold  bromide,  AuBrs,  occurs 
as  a  yellowish-gray,  friable  mass,  insoluble  in 
water,  soluble  in  ether,  containing  55  per  cent, 
of  bromine.  The  dose  is  from  jV  to  ^  of  a 
grain.  Against  migraine  the  minimum  dose 
should  be  used  twice  daily,  an  hour  before 
meals. 

Auri  et  sodii  hromidtim,  gold  and  sodium 
bromide,  AuBrsNaBr.2HjO,  may  be  used  hypo- 
dermically  in  solution,  3  parts  to  100  of  dis- 
tilled water,  the  dose  of  which  is  8  minims 
increased  to  32  minims. 

Liquor  auri  et  arseni  iromidi,  solution  of 
gold  and  arsenic  bromide  (Barclay),  has  ^\  of 


a  grain  of  each  salt  in  10  minims,  and  is  mar- 
keted under  the  trade-name  "  arsenauro."  The 
dose  is  from  5  to  15  minims  in  water,  after 
each  meal. 

Liquor  auri,  arseni,  et  hydrargyri  Iromidi, 
solution  of  gold,  arsenic,  and  mercury  bromide 
(Barclay),  has  in  each  10  minims  j^  of  a  grain 
of  each  salt,  and  is  marketed  under  the  trade- 
name "  mercauro."  The  dose  is  from  5  to  10 
minims  in  half  a  wineglassful  of  water,  thrice 
daily,  after  meals.  It  should  be  dispensed  in 
glass  only. 

The  salts  of  gold  are  easily  decomposed,  and 
the  chloride,  like  the  chlorides  of  mercury,  is 
incompatible  with  very  many  agents;  so  that 
gold  salts  are  best  administered  by  themselves, 
the  insoluble  salts  in  pill  or  powder,  the  solu- 
ble ones  in  simple  solution  in  distilled  water. 
They  should  not  be  prepared  until  wanted  for 
use,  and  should  be  excluded  from  the  action 
of  light. 

Physiological  Action  on  Animals. — In  frogs 
the  salts  of  gold  cause  rapid  paralysis  of  the 
central  nervous  system,  apparently  affecting 
first  the  optic  lobes  and  the  cerebellum,  then 
the  spinal  cord,  and  lastly  the  cerebral  lobes. 
In  mammals  small  doses  appear  to  increase 
the  appetite,  while  larger  ones  give  rise  to 
symptoms  of  gastric  and  intestinal  irritation, 
loss  of  appetite,  diarrhoea,  and  emaciation,  fol- 
lowed by  paralysis  of  the  limbs,  catarrh  of  the 
respiratory  passages,  and  death  by  asphyxia. 
Large  doses  injected  into  the  veins  cause 
oedema  of  the  lungs  and  rapid  death  with  con- 
vulsions from  asphyxia  (Brunton).  Experi- 
ments with  the  chloride  injected  into  the  veins 
of  dogs  have  resulted  fatally  within  three  or 
four  minutes  in  some  cases,  with  great  dysp- 
noea, and  the  autopsies  have  shown  the  lungs 
of  a  livid  hue,  except  for  a  few  rose-coloured 
spots,  and  their  structure  dense,  like  liver, 
filled  with  blood,  and  non-crepitant,  hardly 
floating  in  water,  or  remaining  just  below  the 
surface.  In  other  eases,  where  the  salt  was 
administered  by  the  stomach,  the  animal  did 
not  die  for  several  days,  but  grew  lean  and  de- 
pressed ;  the  stomach  was  found  to  be  corroded 
or  ulcerated,  and  the  lungs  were  but  slightly 
affected  (Orfila). 

Physiological  Action  on  Man. — The  action 
of  the  salts  of  gold  upon  the  human  organism 
is  analogous  in  many  respects  to  that  of  mer- 
cury, causing  local  irritation  and  esoharotio 
effects  when  applied  in  substance  or  in  strong 
solution.  In  continued  medicinal  doses  given 
internally  they  produce  a  condition  of  general 
erethism  which  strongly  resembles  the  mer- 
curic fever,  accompanied  by  salivation  but 
without  tenderness  or  ulceration  of  the  gums. 
The  chloride  is  one  of  the  most  active  salts, 
being,  according  to  Chrestien,  even  more  toxic 
than  corrosive  sublimate.  Locally,  it  produces 
irritant  and  caustic  effects,  imparting  a  yellow 
stain  to  the  skin,  which  later  on  turns  violet 
and  even  black,  from  reduction  of  the  metal 
therein.  In  ovei'doses  it  causes  gastric  pain 
and  infiammation  and  ulceration  of  the  gastro- 
intestinal raucous  membrane,  and  otherwise 
acts  as  a  corrosive  poison  ;  toxic  doses  produce 
a  violent  gastro-enteritis,  with  such  nervous 
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phenomena  as  convulsive  tremor,  cramps,  pria- 
pism, insomnia,  and  insensibility  (Magendie). 

The  salts  of  gold,  administered  in  small 
medicinal  doses,  increase  the  appetite  and  the 
digestive  power  and  stimulate  the  functional 
activity  of  the  secreting  organs,  especially  the 
skin  and  the  kidneys ;  also  the  generative  ap- 
paratus, causing  diaphoresis  and  diuresis  and 
exciting  the  menstrual  flow  in  women  and  the 
sexual  appetite  in  men. 

Schepers  (Dissertio  medica  inaug.  de  auro, 
etc.,  Univ.  Groningen,  1838)  summarized  the 
observations  of  Chrestien,  Niel,  Zum  Zobel, 
Delafield,  and  others  as  having  established  the 
power  of  these  salts  to  excite  the  vascular  and 
muscular  systems  and  produce  fever,  to  pro- 
mote absorption,  to  increase  the  urine  and  the 
sweat,  to  cause  salivation  without  stomatitis,  a 
sense  of  heat  in  the  stomach,  headache,  and 
diarrhoea,  to  promote  menstruation,  excite 
the  genitalia,  and  profoundly  affect  the  nerv- 
ous system.  Under  larger  or  continued  doses 
there  are  dryness  of  the  tongue,  redness  of  the 
pharynx,  gastric  and  intestinal  colic,  nausea 
and  vomiting,  and  even  erosion  of  the  gastric 
mucous  membrane. 

Aniidotes  and  Antagonists. — Poisoning  by 
gold  salts  is  treated  like  that  by  corrosive 
sublimate.  The  antidote  is  albumen  in  some 
form,  then  evacuation  of  the  stomach,  as  the  al- 
buminate is  not  wholly  inactive.  The  antago- 
nists are  bismuth,  tannin,  sodium  sulphite,  and 
diluted  nitric  acid  in  water,  as  gargles  and 
mouth-washes  for  salivation ;  belladonna,  to 
lessen  secretion  in  ptyalism ;  hyoscyamine  for 
tremor ;  and  morphine  for  shock. 

Therapeutics. — The  literature  of  gold  shows 
that  it  was  anciently  of  repute  for  the  cure  of 
lichenoid  eruptions,  fistula,  hsemorrhoids, 
warts,  putrid  ulcers,  and  sores  emitting  an 
offensive  smell  (Pliny,  A.  D.  77).  By  the  Ara- 
bian physicians  and  by  the  alchemists  during 
the  Middle  Ages  it  was  employed,  in  the  fine- 
ly divided  metallic  state,  as  a  panacea.  In 
the  seventeenth  and  eighteenth  centuries  it 
was  highly  recommended  by  several  author- 
ities as  an  antisyphilitic,  as  well  as  for  leprosy, 
dropsy,  epilepsy,  the  pest,  fevers,  amenorrhoea, 
sterility,  and  uterine  diseases.  During  the 
first  quarter  of  the  present  century  it  was  in 
high  repute  as  a  remedy  for  syphilis  and  scrof- 
ula among  the  continental  physicians,  as 
shown  by  the  writings  of  Chrestien,  Niel,  Le- 
grand,  and  others.  Mitchill  (1818)  used  it  in 
the  New  York  Hospital  year  after  year  for 
syphilis  with  admirable  results.  In  his  opin- 
ion "  the  muriate  of  gold  will  effect  all  that  is 
achieved  by  the  muriate  of  quicksilver,  with 
incomparably  less  inconvenience  to  the  pa- 
tient, who  gets  well  under  the  former  without 
the  hazard  of  a  sore  mouth  or  a  salivation, 
and  with  very  little  wear  and  tear  of  constitu- 
tion." Trousseau  (1851)  says  that  the  happy 
results  of  gold  in  the  treatment  of  venereal 
diseases  are  incontestable;  and  von  Schroff, 
of  Vienna  (1868),  gave  it  great  praise  for  the 
restoration  of  a  case  of  syphilis  in  which  the 
strongest  mercurials  had  failed  to  avert  de- 
struction of  the  nasal  bones  or  the  deep, 
spreading  ulcers  of  the  skin.    Phillips  (1894) 


says  that  in  his  own  experience  its  efficacy  is 
best  seen  in  the  later  developments  of  syphilis, 
such  as  ulceration  of  the  nose  and  larynx,  cu- 
taneous syphilides,  hard  nodes,  etc. ;  also  that 
it  may  especially  be  employed  in  long-stand- 
ing cases  with  chronic  periostitis,  and  when 
mercury  has  been  already  given  to  saturation. 
Piffard  (1881)  finds  it  unquestionably  useful 
in  the  later  stages  of  syphilis,  and  considers  its 
best  effects  to  be  obtained  from  very  small 
doses,  ^  of  a  grain  or  less,  which  he  rarely 
continues  for  more  than  one  or  two  weeks  at  a 
time.  Several  other  observers  have  given  it 
great  praise  as  a  remedy  in  constitutions 
which  are  broken  down  by  the  combined  influ- 
ence of  syphilis  and  mercury,  for  syphilis  in 
strumous  subjects,  and  for  the  various  mani- 
festations of  scrofula.  Under  its  use  the  auric 
fever  may  develop,  and  the  local  affections  for 
which  it  is  administered  may  assume  an  aggra- 
vated intensity,  and  even  new  ones  appear ; 
but  these  phenomena  do  not  call  for  the  sus- 
pension of  the  remedy,  for  the  disease  retro- 
grades rapidly  in  a  few  days  after  they  appear 
(Trousseau) ;  and  on  lessening  the  dose  pyrexia 
subsides  and  good  effects  are  more  conspicu- 
ous (Phillips). 

Scrofulous  ulcers,  lupus,  ozcena,  enlarged 
and  indurated  cervical  glands,  and  hyper- 
trophy of  the  tongue  with  induration,  are  some 
of  the  strumous  affections  which  have  been  re- 
cently reported  as  cured  by  the  internal  and 
local  use  of  auric  preparations.  Gold  has  been 
credited  with  many  cures  of  cancer  of  the 
uterus,  mammae,  and  tongue,  but  it  is  probable 
that  such  have  really  been  cases  of  scrofulous 
ulceration  (Phillips).  Squamous  skin  diseases, 
the  "  dartres  "  of  the  older  writers,  are,  next  to 
syphilis,  the  most  successful  field  for  the  ac- 
tion of  gold  (Trousseau).  In  cutaneous  dis- 
eases it  is  used  topically  as  well  as  internally. 

Dropsy  is  one  of  the  affections  in  which 
gold  was  anciently  recommended,  and  in 
which  modern  therapeutists  have  found  it 
efficient,  especially  in  ascites  due  to  chronic 
hepatic  disease  (Goetzner)  or  induration  of  the 
abdominal  organs  (Schroff) ;  also  in  post-scar- 
latinal dropsy  (Wendt,  etc.)  and  dropsy  of  the 
ovaries  (Martini). 

Disorders  of  the  female  generative  organs 
have  proved  amenable  to  gold  when  persist- 
ently employed.  The  chloride  has  been  used 
as  a  caustic  in  ulceration  of  the  cervix  uteri 
(Reoamier).  Amenorrhoea  due  to  torpor  of 
the  ovaries  and  chronic  metritis  with  scanty 
menstruation  are  often  benefited  thereby, 
while  sterility  dependent  on  these  states  or 
due  to  coldness  is  more  certainly  cured  by 
auric  preparations  than  by  any  other  merely 
medicinal  means  (Bartholow).  The  tendency 
to  habitual  abortion  may  be  averted  by  the  use 
of  the  chloride,  which  is  also  of  great  benefit 
for  mental  symptoms  of  hysterical  character, 
especially  when  connected  with  uterine  disease 
(Martini).  Other  writers  highly  commend 
gold  in  suicidal  melancholia,  hypochondriasis 
accompanying  hepatic  or  testicular  disease,  in 
decline  of  the  sexual  power  in  men,  and  as  a 
tonic  for  low-spirited,  pining  boys  with  unde- 
veloped testes. 
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Nervous  dyspepsia  characterized  by  a  red 
and  glazed  tongue,  epigastric  pain  increased 
by  food,  and  relaxation  of  the  bowels  after 
eating,  is  greatly  relieved  by  the  chloride  in 
small  doses  {^  of  a  grain)  thrice  daily.  Ca- 
tarrh of  the  duodenum  and  bile-ducts  and 
jaundice  therefrom,  as  also  vertigo  and  vertigi- 
nous sensations  connected  with  gastric  dis- 
orders or  due  to  cerebral  anaemia,  are  often 
'  removed  by  the  salts  of  gold  (Bartholow). 

Sclerosis  of  internal  organs,  especially  the 
liver  and  kidneys,  may  be  retarded  by  the  per- 
sistent use  of  gold  and  sodium  chloride  in 
doses  of  from  ^%  to  ^  of  a  grain  thrice  daily 
(Bartholow).  A  solution  of  the  bromides  of 
gold  and  arsenic  has  been  successfully  em- 
ployed for  several  years  by  Dr.  Barclay,  of 
Pittsburgh,  and  others,  in  the  various  diseases 
of  which  sclerosis  is  the  chief  factor,  such  as 
cirrhosis  of  the  liver  and  lungs,  interstitial 
nephritis,  atheroma  and  calcareous  degenera- 
tion of  the  a/rteries,  senile  degenerative  changes 
and  neurotic  disease,  fibroid  phthisis,  locomo- 
tor ataxia,  etc.,  also  in  cervical  adenitis,  ar- 
thritis deformans,  syphilitic  neuralgia  and 
iritis,  miliary  tuberculosis,  epilepsy,  chronic 
neuritis,  sciatica,  chronic  muscmar  rheuma- 
tism, and  neurasthenia.  A  combination  of  gold 
and  arsenic  [auri  arsenas)  was  introduced  by 
Chrestien  and  extensively  employed  by  Dr. 
Massart  in  cancer  and  phthisis,  with  sufBoient 
success  to  merit  the  approval  of  the  medical 
societies  of  Lyons  and  Toulouse.  It  is  said 
to  be  particularly  serviceable  in  scrofulous 
affections,  especially  lupus,  and  to  exercise  a 
highly  benefieial  influence  on  ancBmia  and 
chlorosis. 

Gold  bromide,  though  containing  only  55 
per  cent,  of  bromine,  is  found  to  be  many 
times  more  active,  weight  for  weight,  than  the 
ordinary  bromides.  According  to  Shtcherbak, 
in  doses  of  from  -J  to  3  grains  to  the  kilo- 
gramme of  body  weight,  it  depressed  the  cor- 
tical motor  centres  so  much  that  the  strongest 
electrical  stimulation  thereof  failed  to  produce 
an  epileptic  seizure.  By  Rosenbach,  Danillo, 
and  others,  it  was  employed  in  doses  of  from  j 
to  ^  a  grain  with  decided  benefit  in  obstinate 
eases  of  epilepsy  and  hysteria.  Goubert  used 
it  for  migraine,  epilepsy,  chorea,  and  exoph- 
thalmic goitre,  in  daily  doses  of  from  -J  to  ^  of 
a  grain,  continued  until  its  characteristic  head- 
ache was  produced  ;  and  alleges  for  it  greater 
efficacy  in  epilepsy  than  is  possessed  by  any 
other  bromide,  and  says  also  that  it  is  better 
tolerated  and  does  not  induce  the  depression 
and  emaciation  or  other  pronounced  symptoms 
of  bromism.  Professor  Laufenauer  has  tested  a 
gold  and  sodium  bromide,  and  finds  it  to  be  a 
valuable  antepileptio  remedy. 

A  so-called  "  biohloride-of-gold  cure  "  for  in- 
ebriety has  lately  become  notorious  through 
extensive  advertising,  but  from  the  most  re- 
liable information  obtainable  it  is  reasonably 
certain  that  the  salts  of  gold  play  a  very 
subordinate  part  therein.  The  physiological 
symptoms  produced  by  the  hypodermic  injec- 
tion employed  are  those  of  strychnine  and 
atropine,  which,  administered  several  times 
daily  for  weeks,  have  been  followed  in  a  large 


number  of  cases  by  insanity  and  other  serious 
psychoses. 

[At  a  meeting  of  the  Mississippi  Valky  Med- 
ical Association  held  in  September,  1895,  Dr. 
Thomas  Hunt  Stucky,  of  Louisville,  reported 
cases  that  in  his  judgment  showed  conclusive- 
ly that  the  combinations  of  gold  and  arsenic 
acted  as  neither  of  these  minerals  did  when  ad- 
ministered separately.  He  believed  that  the 
action  of  the  combination  of  bromide  of  gold 
and  arsenic  was  entirely  different  from  that  of 
any  other  therapeutic  agent  known.  As  com- 
pared with  mercury,  iodine,  or  the  combi- 
nations of  iodides,  the  action  of  gold  in  the 
combinations  named  was  intensified;  these 
combinations  entered  into  the  circulation  as 
gold  and  arsenic,  and  spent  their  force  and  ex- 
erted their  influence  in  an  alterative  way  upon 
the  glandular  system ;  a  marked  alterative 
eflfect  was  exerted  upon  all  non-malignant 
scleroses ;  it  was  not  only  a  blood-maker,  but 
a  blood-builder;  it  not  only  increased  the 
number  but  improved  the  quality  of  the  cor- 
puscles ;  under  its  use  haemoglobin  was  de- 
cidedly increased ;  it  was  eliminated  by  the 
kidneys ;  and  it  produced  no  irritation  when 
given  either  by  the  mouth  or  hypodermically. 

Dr.  G.  Prank  Lydston,  of  Chicago,  reports  that 
he  has  found  "  meroauro  "  of  great  value  in  the 
treatment  of  the  late  manifestations  of  syphilis, 
particularly  those  affecting  the  nervous  system; 
also  that  he  considers  "  arsenauro  "  far  superior 
to  the  ordinary  chloride  of  gold  and  sodium  as 
a  nerve  tonic]  Samuel  0.  L.  Potter. 

G-OOSE  G-REASE,  adeps  anserinus,  adeps 
(or  oleum)  anseris,  was  formerly  used  in  phar- 
macy, and  is  still  employed,  both  externally 
and  internally,  as  a  domestic  remedy.  Mr. 
Langford  Symes  (Dublin  Jour,  of  Med.  Sci., 
June,  1895)  says  of  it : 

"  That  this  substance  possesses  valuable 
medicinal  properties  is  beyond  question.  In 
affections  of  the  chest  it  is  a  most  excellent 
substance  to  apply  alone.  In  bronchitis  of  the 
subchronic  type,  or  in  moderate  catarrh,  few 
liniments  or  other  applications  will  be  found 
to  equal  this  oleum  anseris,  or  goose  grease. 
If  a  drachm  or  two  of  this  grease  is  placed  in 
the  hand  and  a  stimulating  liniment  poured 
thereon  and  rubbed  on  the  skin,  it  will  be  car- 
ried into  the  tissues  in  a  remarkable  way." 

During  an  influenza  epidemic  the  author 
frequently  observed  patients  who  were  using 
this  remedy  for  the  cough,  and  noticed  that 
they  obtained  beneflt  from  its  use.  Where 
some  bronchial  trouble  remains  unresolved  in 
the  lungs,  and  that  peculiar  tenacious  viscid  se- 
cretion lies  attached  to  its  internal  mucous  vesi- 
cular wall,  a  stimulating  liniment  will  be  greatly 
helped,  he  says,  by  the  addition  of  this  grease. 
The  liniment  becomes  much  easier  to  rub  in 
and  appears  to  be  more  rapidly  absorbed. 

Mr.  Symes  relates  the  following  case  as  an 
illustration :  A  gentleman  was  suffering  with 
influenza  of  a  "  chronic  "  type.  He  was  never 
ill  enough  to  stay  in  bed,  and  scarcely  well 
enough  to  be  out.  He  had  a  dry  hacking 
cough  for  many  days,  and  very  little  secretion 
was  expelled  from  his  lungs,  in  which  was 
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lodged  a  small  quantity  of  viscid  exudation. 
With  the  aid  of  suitable  internal  remedies  he 
gained  ground  very  slowly.  A  liniment  of 
camphor  and  ammonia  was  prescribed,  but  it 
did  not  help  him  very  much.  Goose  grease 
was  added,  and  at  once  its  effect  became  ap- 

Earent.  In  a  day  or  two,  feeling  much  better, 
e  omitted  the  use  of  the  oil,  and  he  became 
worse;  but  after  repeated  applications  great 
benefit  followed.  A  second  and  third  time  he 
omitted  to  use  the  goose  grease  and  the  cough 
and  the  distress  returned,  but  they  were  rapid- 
ly removed  after  another  application  of  the  oil. 
Of  its  penetrating  cmalities,  says  Mr.  Symes, 
there  is  no  doubt.  He  has  seen  it  remove 
muscular  rheumatism  in  a  marked  way  when 
rubbed  in.  Thickening  near  the  joints  after 
sprains  or  subacute  rheumatic  inflammation 
will  be  greatly  benefited  by  its  use.  Another 
affection  in  which  the  author  has  seen  marked 
benefit  result  from  its  employment  is  wasting 
marasmus.  When  rubbed  into  the  abdomen 
and  groins  of  young  children  it  is  a  decided 
nutrient,  and  experience  has  convinced  him  of 
its  efficacy  when  employed  in  this  way.  It  can 
be  eaten  on  bread  with  salt,  and,  if  freshly 
prepared,  is  very  palatable  and  nutritious. 

As  a  basis  for  liniments,  or  the  softer  kinds 
of  ointment,  when  the  effect  is  desired  upon 
the  underlying  tissues,  the  author  thinks  that 
there  is  no  better  substance  to  "  carry  in  "  a 
drug  to  the  deeper  parts.  It  much  exceeds 
lard  in  efBcacy  and  it  possesses  far  greater 
permeating  qualities  than  vegetable  oils.  It  is 
liable,  however,  to  become  rancid,  but  the  au- 
thor has  kept  it  for  many  weeks  by  the  addi- 
tion of  some  boric  acid.  Active  drugs  when 
incorporated  with  it  and  applied  externally 
will,  says  Mr.  Symes,  be  under  the  best  condi- 
tions for  permeation,  and  it  will  not  lie  on  the 
surface  nnabsorbed  as  much  as  other  oils  do. 

GOSSYPIUM.— See  Cotton. 
GBANATTTM. — See  under  Pelletieeine. 

GRAPE  CURE.— In  this  form  of  treat- 
ment, practised  almost  exclusively  in  Prance 
and  Germany,  two  methods  are  followed.  In 
the  one  the  diet  is  restricted  to  ripe  grapes, 
and  in  the  other  moderate  amounts  of  food 
containing  but  little  starchy  or  fatty  bodies 
are  allowed.  In  the  first  method  grapes  are 
eaten  at  intervals  of  three  or  four  hours  from 
the  time  of  rising  to  bedtime.  The  amount 
allowed  at  first  is  from  one  to  two  pounds 
daily,  and  this  is  increased  gradually  until 
seven  or  eight  pounds  are  reached.  In  the 
other  method  nearly  the  same  plan  is  followed, 
except  that  three  light  meals  are  permitted. 
Whichever  plan  is  adopted,  it  is  insisted  upon 
as  being  of  great  importance  that  whenever 
the  condition  of  the  patient  admits  of  it,  the 
first  grapes  shall  be  eaten  in  the  vineyard  be- 
fore the  moisture  which  collects  upon  their 
surfaces  during  the  night  has  been  dissipated. 
The  other  meals  need  not  be  taken  in  the  vine- 
yard, and  indeed  some  allege  equally  good  re- 
sults when  a  grape  diet  is  followed  out  in 
places  remote  from  the  points  where  they  are 
grown,  provided  they  are  thoroiighly  ripe 
and  free  from  decay.     Simultaneously  with 


the  use  of  the  grapes  the  ordinary  hygienic 
rules  laid  down  in  all  sanitaria,  such  as  reg- 
ular hours,  abundant  exercise  in  the  open  air, 
etc.,  must  be  lived  up  to.  These  undoubtedly  aid 
in  the  benefit  derived  from  the  grape  cure,  but 
there  is  in  addition  sufficient  evidence  that  ab- 
stinence from  ordinary  articles  of  food  and  the 
substitution  of  Isrge  quantities  of  fresh  fruit 
are  of  decided  advantage.  The  white  grapes 
of  the  varieties  commonly  found  in  hot  houses 
in  this  country  are  the  ones  generally  used. 
The  skins  and  seeds  are  rejected  in  all  cases 
except  those  in  which  a  laxative  or  diuretic 
effect  is  sought  for.  The  freshly  expressed 
juice  is  advised  by  some  as  an  adjunct,  and 
bathing  in  the  fei-menting  must  by  others. 
The  composition  of  grape-juice  closely  resem- 
bles that  of  human  milk,  but  it  contains  some- 
what larger  quantities  of  iron,  phosphates,  and 
vegetable  acids,  and,  with  the  addition  of  a 
moderate  amount  of  fluid  and  nitrogenous  ele- 
ments, is  entirely  sufficient  to  maintain  a  healthy 
condition  of  the  organism. 

The  system  seems  to  be  perfectly  rational, 
consisting  in  the  administration  of  large 
amounts  of  easily  digested  food  containing 
iron  and  phosphates  in  a  readily  absorbable 
form  under  very  favourable  conditions  as  re- 
gards surroundings.  The  protracted  use  of 
large  quantities  of  grapes  will  sometimes  affect 
the  enamel  of  the  teeth,  and  it  is  advisable  to 
rinse  out  the  mouth  with  a  weak  alkaline  solu- 
tion after  eating  them.  Aphrodisiac  effects 
have  been  ascribed  to  them,  but  their  effect  in 
this  direction  is  extremely  feeble,  if  any. 
Slightly  different  effects  are  experienced  ac- 
cording to  the  nature  of  the  soil  in  which  the 
grapes  are  grown,  those  from  a  wet,  clayey  soil 
being  laxative,  those  from  a  volcanic  or  gran- 
itic soil  being  diuretic  and  stimulant,  and 
those  from  soils  containing  iron  drawing  con- 
siderable amounts  of  that  metal  from  them. 
Some  judgment,  therefore,  is  to  be  exercised  in 
the  choice  of  the  particular  variety  to  be  used. 
The  conditions  in  which  the  most  benefit  is  to 
be  derived  from  this  form  of  treatment  are 
plethora,  engorgement  of  the  portal  circulation, 
enlargement  of  the  spleen,  functional  disorders 
of  the  liver,  hcemorrhoids,  chronic  diarrhoea, 
intestinal  catarrh,  scrofula,  tuberculosis,  and 
phthisis.  Unfermented  and  sterilized  grape- 
jUice  is  largely  sold.  When  it  is  unsophisti- 
cated and  free  from  boric  or  salicylic  acid  as  a 
preservative  it  is  a  pleasant  non-alcoholic  bev- 
erage, which  may  be  used  to  advantage  in 
convalescence  from  disease  and  where  a  mildly 
nourishing  drink  is  desirable. 

Russell  H.  Nevins. 

GREEN  SOAP.— See  under  Soap. 

GRINDELIA  (TT.  S.  Ph.)  is  the  leaves  and 
flowering  tops  of  ffrindelia  robusta  and  Grin- 
delia  squarrosa,  herbaceous  perennial  plants  of 
the  Compositce,  indigenous  to  the  Pacific  slope 
of  the  United  States  and  Mexico,  where  they 
are  common  along  the  coast  and  in  the  moun- 
tains. They  contain  a  resin,  which  is  proba- 
bly the  active  constituent,  a  fixed  and  a  volatile 
oil,  also  robustic  acid  and  an  alkaline  principle 
named  grindeline.    There  is  but  one  official 
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preparation — Tiz.,  extractum  grindelimfluidum 
(TJ.  S.  Ph.),  fluid  extract  of  grindelia,  contain- 
ing much  resin.  The  dose  is  fi-om  10  minims 
to  1  fl.  drachm  or  more,  every  three  or  four 
hours,  in  sweetened  water  or  milk,  the  mixture 
being  well  stirred  to  prevent  the  resin  from  ad- 
hering to  the  glass. 

Grindelia  has  an  acrid,  bitter  taste,  and  ex- 
cites the  scretion  of  saliva  when  it  is  chewed. 
Its  principal  action  is  that  of  an  antispasmodic, 
but  it  is  also  a  motor  depressant,  somewhat  ex- 
pectorant, and  decidedly  diuretic.  Given  in 
large  doses  to  small  animals,  it  induces  paraly- 
sis, beginning  in  the  hind  extremities  and  af- 
fecting the  sensory  nerve-trunks  first,  then  the 
sensory  side  of  the  spinal  cord,  afterward  in- 
volving the  motor  nerve- trunks,  and  finally  the 
spinal  motor  tract.  It  stimulates  the  cardiac 
inhibitory  apparatus  and  the  vaso-motor  cen- 
tre, slowing  the  heart  and  respiration,  and  rais- 
ing the  blood-pressure.  In  suflficient  quantity 
it  causes  dilatation  of  the  pupils,  reduced  cu- 
taneous sensibility,  and  sluggish  reflexes,  even 
narcotism  in  small  animals.  Its  elimination 
occurs  by  the  bronchial  mucous  membrane  and 
the  kidneys,  both  of  which  it  stimulates.  In 
large  doses  it  has  produced  renal  irritation. 

Grindelia  is  chiefly  employed  as  a  palliative 
in  spasmodic  asthma  and  the  dyspncea  accom- 
panying bronchitis.  In  several  cases  of  recur- 
ring asthma  in  elderly  persons  half  a  drachm 
of  the  fluid  extract  has  afforded  almost  instan- 
taneous relief,  but  has  not  prevented  the  return 
of  the  paroxysms.  It  is  efficient  in  chronic 
bronchitis,  especially  that  of  the  aged,  also  in 
whooping-cough  and  other  spasmodic  coughs, 
in  hay-fever,  and  in  the  dyspnoea-  of  various 
pulmonary  and  cardiac  affections,  and  in  chron- 
ic cystitis  it  has  been  employed  with  benefit. 
Locally,  it  is  used  with  advantage  as  a  lotion 
for  the  dressing  of  iurns  and  blisters,  in  ely- 
tritis  and  uterine  catarrh,  and  to  allay  the  pain 
of  herpes  zoster.  In  the  proportion  of  1  part 
of  the  fluid  extract  to  9  parts  of  water,  as  a 
sedative  lotion,  it  is  a  very  efficient  application 
for  the  cutaneous  irritation  due  to  poison-oak 
or  ivy,  also  in  skin  diseases  attended  with  itch- 
ing and  burning  sensations. 

Samuel  0.  L.  Pottbk. 

GTTAIAC,  maiacum  resin,  guaiaei  resina 
(TJ.  S.  Ph.,  Br.  Ph ),  is  a  resin  obtained  from  the 
wood  of  Ouaiacum  officinale  and  Q-uaiacum 
sanctum,  trees  native  to  the  "West  Indies  and 
the  northern  portions  of  South  America.  The 
methods  of  its  preparation  are  several.  It  may 
be  obtained  as  a  natural  exudation,  or  by  incis- 
ing the  trunk  of  the  tree,  or  by  the  application 
of  heat  to  the  wood  with  the  result  of  driving 
out  its  juice,  or  by  boiling  the  finely  divided 
wood  in  a  solution  of  sodium  chloride  and 
skimming  off  the  resin  which  collects  upon  the 
surface.  It  is  imported  in  irregular  masses 
which  contain  fragments  of  wood,  sand,  and 
other  impurities.  Externally  they  are  of  an 
olive  colour  ;  internally  they  are  apt  to  be  red- 
dish-brown, but  are  often  mottled  and  variously 
coloured.  Guaiac  is  brittle  and  the  freshly 
broken  surface  is  lustrous  and  glassy.  Its 
odour  is  feeble    but    aromatic  and  becomes 


stronger  under  the  influence  of  heat,  while  its 
taste,  at  first  very  faint,  is  afterward  acrid  and 
pungent.  Its  powder  is  grayish,  but  assumes  a 
green  colour  upon  exposure  to  air.  It  is  solu- 
ble in  alcohol  as  well  as  in  the  test  solutions  of 
potassium  and  sodium  hydrate.  In  water  it  is 
but  slightly  soluble.  If  tincture  of  ferric  chlo- 
ride is  added  to  the  alcoholic  solution  of  guaiac 
a  blue  colour  results,  and  the  same  colour  arises 
from  the  combination  of  guaiac  with  gluten, 
mucilage  of  gum  arable,  milk,  or  freshly  out 
roots  like  potato.  Blood  stains  may  be  recog- 
nised by  the  action  of  tincture  of  guaiac  upon 
them  in  the  presence  of  an  ozonized  substance 
like  hydrogen  peroxide,  for  under  these  condi- 
tions a  blue  colour  is  produced.  The  compo- 
sition of  guaiac  is  complex  and  its  constituents 
include  guaiaconic  acid,  guaiarrhetic  acid, 
guaiacic  acid,  and  guaiac  yellow. 

Taken  by  the  mouth,  guaiac  causes  a  sense 
of  warmth  in  the  stomach  and  increases  to 
some  degree  the  secretion  of  the  digestive 
juices.  It  is  supposed  to  increase  circulatory 
activity  as  well  as  diaphoresis  somewhat,  but 
these  results  are  not  prominent  from  the  use 
of  the  drug  uncombined.  In  large  doses  guaiac 
is  capable  of  causing  a  considerable  amount  of 
digestive  irritation,  and  the  purgation  occa- 
sioned by  it  has  been  thought  valuable  in 
chronic  rheumatism.  It  has  been  regarded  by 
some  as  an  emmenagogue.  but  its  chief  em- 
ployment has  been  as  an  alterative.  In  syphi- 
lis it  has  long  been  used,  both  alone  and  in 
combination  with  other  remedies,  but  modern 
medicine  credits  it  with  little  value  in  this  dis- 
ease and  it  has  now  a  very  limited  employment. 
In  chronic  rheumatism  and  gout  and  in  vari- 
ous forms  of  chronic  skin  disease  it  has  been 
praised  for  its  alterative  effect,  but  that  it  has 
any  direct  curative  value  in  these  conditions  is 
questionable  to  say  the  least.  The  use  of  tinc- 
ture of  guaiac  in  acute  pharyngeal  and  ton- 
sillar inflammations  is  more  reasonable,  for 
benefit  in  such  cases  is  not  an  uncommon  re- 
sult. Guaiac  may  be  given  in  powder,  in  pill, 
or  in  suspension,  but  its  tinctures  are  more 
commonly  the  forms  employed.  If  given  in  sub- 
stance, the  dose  is  from  10  to  30  grains.  Tinc- 
ture of  guaiac,  tinctura  guaiaei  (IT.  S.  Ph.), 
contains  20  per  cent,  of  guaiac.  The  dose  is 
from  1  to  3  fl.  drachms,  and  it  may  well  be  ad- 
ministered in  milk,  for,  though  the  resin  is 
precipitated  from  all  watery  solutions,  suspen- 
sion in  milk  is  sufficiently  lasting  to  render  the 
practice  desirable.  The  ammoniated  tincture, 
tinctura  guaiaei  ammoniata  (U.  S.  Ph.,  Br. 
Ph.),  is  a  solution  of  guaiac  in  aromatic  spirit 
of  ammonia.  The  preparation  of  the  U.  S.  Ph. 
contains  2  parts  of  guaiac  and  enough  aromatic 
spirit  of  ammonia  to  make  10  parts.  The  dose 
is  from  1  to  2  fl.  drachms.  The  preparation 
of  the  Br.  Ph.  contains  4  ounces  of  guaiac  in 
powder  and  enough  aromatic  spirit  of  ammonia 
to  make  1  pint  (Imp.  meas.).  The  dose  is  from 
J  to  1  fl.  drachm.  Guaiacum  mixture,  mistero 
guaiaei  (Br.  Ph.),  contains  1  part  each  of  gua- 
iacum resin  and  refined  sugar,  ^  part  of  pow- 
dered gum  acacia,  and  40  fl.  parts  of  cinnamon 
water.    The  dose  is  from  -i  to  2  fl.  oz. 

Eeney  a.  Geiffik. 
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GTTAIAC  WOOD,  guaiacmnwood,  lignum 
viicB,  guaiaci  lignum  (IT.  S.  Ph.,  Br.  Ph.),  lig- 
num guajaci  (Ger.  Ph.),  is  the  heart  wood  of 
Quaiacum  officinale  and  of  Guaiacum  sanc- 
tum. The  latter  source,  however,  is  not  recog- 
nised by  the  Ger.  Ph.  As  obtained  for  use  in 
pharmacy,  the  wood  is  in  the  form  of  chips  or 
raspings,  which  are  olive,  brown,  and  yellow  in 
colour,  intensely  hard,  and  possessed  of  a  faint 
aromatic  odour,  especially  noticeable  when  the 
wood  is  heated,  and  of  an  acrid  taste  which  is 
developed  by  chewing.  To  a  slight  degree  it 
imparts  its  virtues  to  water.  The  medicinal 
properties  of  guaiac  wood  are  the  same  as  those 
of  resin  of  guaiac,  and  its  use  in  decoction,  es- 
pecially when  combined  with  other  remedies, 
at  one  time  enjoyed  great  repute  in  the  treat- 
ment of  syphilis,  scrofula,  chronic  skin  dis- 
eases, chronic  rheumatism,  and  chronic  gout. 
It  is  little  employed  at  the  present  time. 

Henry  A.  Griffin. 

GXJAIACOIi,  methylpyrocatechin,  is  a  high- 
ly refractive,  colourless  lic[uid  of  aromatic, 
agreeable  odour.    Its  graphic  formula  is  CHs 

(  OPTT 
Oa  =  C6ll4-j    qjt".    It  has  a  specific  gravity 

of  1-33  at  59°  P.,  and  boils  at  300°  F.  It  is 
produced  by  the  fractional  distillation  of  beech- 
wood  creosote,  of  which  it  constitutes  from  60 
to  90  per  cent.  It  is  also  obtained  by  the  dry 
distillation  of  guaiac  resin  and  is  produced 
synthetically  from  pyrocatechin  acted  upon  by 
methyl  sulphuric  acid.  The  purest  form  of 
guaiacol  is  that  made  synthetically.  Guaiacol 
is  slightly  soluble  in  water,  in  the  proportion 
of  1  to  1,000,  and  very  easily  soluble  in  alcohol 
and  in  ether.  With  an  aqueous  solution  of 
ferric  chloride  it  gives  first  a  yellowish  then  a 
pure  brown  colour.  A  further  chemical  test 
is  that  of  dissolving  8  grammes  of  guaiacol  in 
5  c.  c.  of  absolute  alcohol  and  adding  very  di- 
lute ferric  chloride,  upon  which  a  blue  colour 
is  struck,  changing  at  once  to  green. 

The  derivatives  of  guaiacol  are  benzosol,  gua- 
iacol salol  (salioyl-guaiacol),  styracol  (cinnamyl- 
guaiacol),  guaiacol  carbonate,  and  guaiacol 
hiniodide.  Of  these,  benzosol,  guaiacol  binio- 
dide,  and  styracol  are  least  used  therapeutical- 
ly. Guaiacol  hiniodide  is  a  reddisn-brown 
powder,  with  an  odour  like  that  of  iodine,  and 
soluble  in  alcohol  and  in  the  fatty  oils.  It  has 
been  recommended  and  used  as  an  external  ap- 
plication in  pulmoiiary  and  arthritic  tubercu- 
losis ;  but  it  is  inferior  in  this  respect  to 
guaiacol  pure  or  in  combination.  Styracol  is 
broken  up  in  the  intestines  into  cinnamio  acid 
and  guaiacol,  and  each  is  supposed  then  to  ex- 
ert a  favourable  influence  on  pulmonary  tu- 
berculosis and  on  chronic  catarrh  of  the 
gastro-intestinal  and  genito-urinary  tracts. 
Clinical  evidence  is  very  meagre  on  these 
points,  however.  Guaiacol  carbonate  is  pre- 
pared by  decomposing  guaiacol  in  a  solution 
of  soda  with  carbonyl  chloride.  Its  formula  is 
C0(0CeH40CHa)j.  It  is  a  neutral,  white,  crys- 
talline powder  containing  91  percent,  of  chem- 
ically pure  guaiacol  in  combination  with  9  per 
cent,  of  carbonic  acid.  It  is  insoluble  in  water 
and  in  cold  alcohol.    It  dissolves  in  ether,  in 


chloroform,  in  benzene,  and  in  boiling  alcohol, 
and  is  slightly  soluble  in  the  fixed  oils  and  in 
glycerin.  It  is  practically  tasteless  and  has  no 
odour.  For  the  therapeutic  uses  of  guaiacol 
carbonate,  see  under  that  subheading. 

Guaiacol  has  gained  in  recent  years  a  thera- 
peutic hold  as  a  substitute  for  its  congener, 
creosote.  It  can  be  given  in  larger  doses,  is 
less  irritating,  and  has  more  pronounced  effects 
than  creosote.  Clinical  experience  seems  to 
justify  its  use,  though,  like  most  of  the  newer 
remedies,  it  has  been  abused.  Professor  Max 
Schiiller,  of  Berlin,  was  the  first  to  use  guaia- 
col in  tuiercular  diseases,  and  since  his  first 
publication  it  has  been  introduced  into  gen- 
eral private  and  hospital  practice.  The  dis- 
appearance of  active  symptoms,  such  as  night 
sweats  and  loss  of  flesh  and  strength,  and  the 
general  well-being  of  the  patient  produced  by 
it,  make  it  a  desirable  adjuvant  in  the  treat- 
ment of  pulmonary  tuberculosis,  though  it 
must  not  be  regarded  as  a  specific  for  the  dis- 
ease or  for  any  form  of  it. 

Guaiacol  can  be  administered  by  the  mouth, 
by  the  rectum,  by  hypodermic  injection,  by  in- 
halation, and  by  rubbing  into  the  skin.  These 
methods  will  be  considered  seriatim.  Given 
infernally,  in  doses  of  from  1  to  8  grains,  it  is 
well  borne  by  the  stomach  as  a  rule,  though 
not  all  patients  can  stand  pure  guaiacol.  If  it 
is  desired  to  use  guaiacol  which  is  sure  to  be 
pure,  the  synthetical  preparation  should  be 
used,  for  that  has  recently  been  shown  to  be 
the  most  reliable  form  of  the  medicament  on 
the  market.  Within  eight  hours  it  can  be 
found  in  the  urine,  and  its  odour  is  noted  in 
the  breath  within  five  hours  after  its  adminis- 
tration. Its  first  action  in  fever  is  as  an  anti- 
thermic. The  temperature  will  fall  rather 
slowly  in  from  two  to  four  hours.  Immedi- 
ately upon  reaching  the  lowest  limit,  it  will 
rise  again  to  its  original  figure  very  rapidly, 
sometimes  e%'en  reaching  a  higher  point.  The 
rise  occupies  half  the  time  of  the  fall.  During 
the  time  of  the  fall  of  the  temperature  patients 
frequently  complain  of  the  depressive  action 
of  the  drug.  The  effect  upon  the  respiration 
and  pulse  from  an  ordinary  dose  is  only  trans- 
itory and  superficial.  The  blood-pressure  is 
slightly  increased  and  there  is  a  little  constric- 
tion of  the  arterioles.  Respiration  is  not  ef- 
fected, though  one  observer  maintains  that 
inspiration  is  deepened  two  hours  after  the  in- 
ternal administration  of  the  drug.  There  is 
but  one  case  of  poisoning  by  guaiacol  on  rec- 
ord. In  this  case,  that  of  a  nine-year-old  girl, 
IJ  drachm  was  taken  by  mistake.  The  face 
became  cyanotic  and  the  corneal  reflex  was  al- 
most completely  abolished.  The  pupils  were 
in  mid-dilatation  and  but  slightly  responsive. 
There  were  severe  vomiting  movements  and  a 
flow  of  saliva  from  the  mouth.  The  pulse  was 
regular,  weak,  134;  cutaneous  sensibility  was 
diminished ;  and  there  was  pronounced  apa- 
thy. Later,  blood  and  bile-coloured  mucus 
were  vomited.  The  urine  was  dark-coloured 
and  gave  an  aromatic  odour ;  biliary  colouring 
matter  was  present.  There  was  a  marked  in- 
crease of  sulphates,  phosphates,  and  uric  acid, 
with  3  per  cent,  of  albumin.    The  autopsy  dis- 
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closed  a  glossitis,  superficial  pharyngitis,  acute 
follicular  gastritis,  with  small  excoriations,  en- 
teritis, a  very  large  spleen,  incipient  paren- 
chymatous degeneration  of  the  liver  with 
icterus,  acute  hsemorrhagic  nephritis  with 
haematuria  and  hsemoglobinuria,  cardiac  dila- 
tation with  parenchymatous  degeneration  of 
the  muscle,  ecchymoses  in  the  pleura,  pericardi- 
um, endocardium,  and  peritonaeum.  (Wyss, 
Deutsche  med.  Wochenschrift,  1894,  No.  13.) 

Patients  taking  guaiacol  because  of  pul- 
monary  tuberculosis  are  obliged  to  continue  its 
use  for  many  months,  and,  since  its  action  is 
slightly  cumulative,  it  is  well  to  begin  with 
moderate  doses.  The  dose  at  the  beginning  for 
children  should  be  from  1  to  3  drops  of  guaia- 
col in  twenty-four  hours.  For  adults  the  dose 
to  begin  with  may  be  from  3  to  5  drops  four 
times  a  day.  This  may  be  increased  gradually 
to  5  drops  three  or  four  times  a  day — only, 
however,  if  the  patient  can  stand  taking  the 
pure  drug  into  his  stomach.  In  pill  form  the 
dose  for  adults  is  from  1-6  grain  to  8  grains  in 
twenty-four  hours,  in  doses  of  from  0'8  to  1'6 
grain.  It  may  be  given  in  capsules  or  in  an 
oily  or  alcoholic  solution.  A  very  good  for- 
mula is : 

5  Guaiacol 150  grains; 

Rum 450      " 

Distilled  water 6^  fl.  oz. 

Of  this  solution  from  8  to  10  drachms  may  be 
taken  daily,  in  milk  or  water.  The  guaiacol 
may  be  given  in  wine  or  milk  and  is  not  dis- 
tasteful to  some  patients  when  so  adminis- 
tered. 

The  drug  has  been  recommended  as  having 
a  distinct  effect  on  the  elimination  of  sugar 
and  on  the  flow  of  urine  in  diabetes  mellitus, 
in  doses  of  from  3  to  5  minims.  It  is  alleged 
for  it  that  the  general  condition  of  the  patient 
is  improved  by  its  use.  It  may  be  rubbed  in 
for  the  same  purpose  by  the  method  hereinafter 
described.  The  dose  would  be  half  a  drachm. 
Owing  to  its  strong  eliminative  powers,  it  has 
been  used — meagrely,  however — in  acute  and 
chronic  forms  of  nephritis. 

Whether  administered  internally  or  in  any 
other  way,  guaiacol  is  excreted  by  the  kidneys 
as  guaiaoo- sulphuric  ether.  It  is  partly  thrown 
off  by  the  lungs.  It  is  always  found  in  the 
urine,  and  when  too  large  doses  have  been 
given  it  colours  the  renal  excretion  dark  as 
carbolic  acid  does.  So  far  as  is  known,  proper 
doses  have  never  caused  kidney  trouble. 

It  is  difficult  to  formulate  a  statement  as  to 
the  manner  in  which  guaiacol  acts  beneficially 
in  pulmonary  tuberculosis,  since  its  precise 
mode  of  action  is  not  understood.  It  is  be- 
lieved that  it  forms  compounds  in  the  blood 
with  the  toxines  produced  by  the  presence  of 
the  tubercle  bacillus  in  the  organism,  and  that 
it  aids  in  eliminating  them  from  the  system. 
Klemperer,  of  Berlin,  in  his  published  and  pri- 
vate writings,  believes  that  its  benefits  are  due 
to  its  action  as  a  bitter  tonic  on  the  stomach, 
increasing  the  amount  of  the  digestive  fluids 
and  thus  producing  good  assimilation.  The 
entire  phenol  group  has  this  action  on  the  mu- 
cous membrane  of  the  gastro-intestinal  tract. 


so  Klemperer's  views  are  probably  correct,  if 
only  in  part.  There  can  be  no  doubt,  however, 
that  guaiacol  does  influence  the  course  of  pul- 
monary tuberculosis.  There  is  an  increase  of 
appetite,  with  improvement  in  the  digestion, 
which  leads  gradually  to  restoration  of  flesh 
and  strength.  Consequent  upon  the  general 
improvement,  sleep  is  rendered  easier  and  more 
restful,  and  night  sweats,  if  not  diminished  or 
checked  altogether,  are  less  enervating  than 
before  the  use  of  the  drug.  With  the  better- 
ing of  the  patient's  general  condition  the 
coughing  becomes  easier — particularly  if  other 
proper  remedies  are  in  use — and  the  attacks 
grow  less  frequent.  We  must  rest  on  clinical 
authority  for  the  statements  that  the  physical 
signs  become  diminished  and  that  the  number 
of  bacilli  is  decreased.  Guaiacol  is  not  a  spe- 
cific for  phthisis  ;  it  acts  as  a  tonic  and  as  an 
antipyretic  and  antiseptic  agent.  The  writer 
believes  that  specific  agents  for  the  cure  of  the 
infectious  diseases  must  be  derived  from  some 
combination  or  modification  of  the  toxines  de- 
veloped and  acting  in  each  specific  disease ; 
and  that  these  agents  will  act  through  the 
blood.  Until  these  curative  products  are  at 
our  command,  however,  we  have,  in  tuberculo- 
sis at  least,  an  aid  of  considerable  value  in  gua- 
iacol. If  cases  of  phthisis  are  reported  cured 
through  its  agency,  it  is  because  they  have  been 
subjected  at  the  same  time  to  proper  hygienic 
conditions  and  surroundings  and  have  received 
such  other  treatment  as  enabled  the  guaiacol 
to  be  of  assistance  to  the  organism. 

Ketchart  has  established  the  principle  that 
the  rectum  will  assimilate  as  much  and  as 
quickly  as  the  stomach,  and,  though  this  dic- 
tum may  well  be  doubted  in  the  case  of  semi- 
liquid  articles,  it  appears  to  hold  true  in  the 
case  of  vaporous  fluids.  Girtnert,  acting  in 
this  belief,  used  guaiacol  in  enemata  and  pro- 
fessed to  have  obtained  the  full  effects  of  the 
drug — antipyretic  and  depressive — in  a  few 
hours.  Dr.  William  H.  Gregg,  of  New  York, 
has  used  the  drug  in  the  same  way,  employing 
a  mixture  of  tincture  of  iodine,  guaiacol,  and 
olive  oil  in  the  proportions  of  4,  32,  and  1,500. 
He  injects  a  fluid  ounce  of  this  mixture  at  the 
beginning  of  the  treatment,  and  increases  the 
dose  gradually  until  the  patient  perceives  the 
taste  of  guaiacol  and  the  drug  appears  in  the 
urine.  Though  there  seems  to  be  no  reason 
to  doubt  the  efficacy  of  this  use  of  guaiacol, 
the  dose  can  be  more  satisfactorily  gauged  by 
other  means  at  our  disposal  and  with  less  an- 
noyance to  the  patient. 

When  guaiacol  is  administered  hypodermic- 
ally  it  must  be  dissolved  in  sterilized  neutral 
olive  oil,  and  is  usually  given  in  a  solution 
having  the  proportions  of  1  to  5.  The  subcu- 
taneous dose  is  from  l-|to  4  grains,  but  the 
treatment  must  be  begun  with  the  smaller  and 
gradually  increased.  Lannois,  who  has  had  a 
large  experience,  has  found  buUse  and  even 
small  areas  of  sphacelus  in  the  skin  after  the 
subcutaneous  injection  of  the  drug,  and  does 
not,  therefore,  recommend  its  administration 
in  this  way.  Lannois  and  Linossier  (Union 
med.,  April  1,  1894)  have  shown  that  hypo- 
dermic injections  of  equal  parts  of  guaiacol 
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and  oil  of  sweet  almonds  produce  a  lowering 
of  temperature  equal  to  that  brought  about 
by  painting  guaiacol  on  the  skin.  They  re- 
port one  ease  in  which  the  temperature  fell 
from  103°  to  95'5°  F.,  with  chills  and  collapse. 
At  the  same  time,  the  urine  contains  traces  of 
the  drug  after  its  subcutaneous  injection,  so 
there  can  be  no  doubt  that  it  is  absorbed. 

In  pulmoTia/ry  tuberculosis,  where  the  symp- 
toms are  sluggish,  in  the  period  where  expec- 
toration is  abundant  after  cheesy  degeneration, 
Weill  uses  guaiacol,  in  doses  of  from  8  to  12 
grains,  hypodermically,  combining  the  drug 
with  sterilized  oil.  He  advises  prudence  in 
erethetic  cases  because  of  possible  congestion 
and  haemoptysis.  In  chronic  bronchitis,  fmiid 
bronchitis,  and  pulmonary  gangrene  Grainger 
Stewart  advises  the  hypodermic  use  of  guaia- 
col. In  chronic  bronchitis  he  advises,  in  ad- 
dition to  the  subcutaneous  use  of  the  drug, 
intralaryngeal  injections  of  a  mixture  of  3 
parts  of  crystallized  guaiacol,  10  of  menthol, 
and  88  of  sterilized  olive  oil.  It  is  alleged  that 
after  a  resection  of  a  rib  for  empyema  the 
purulent  secretion  rapidly  diminishes  under 
the  subcutaneous  use  of  guaiacol  (Brit.  Med. 
Jour.,  May  24,  1893).  The  objections  to  its 
employment  subcutaneously,  as  well  as  the  in- 
creased danger  and  disagreeable  sequelae,  lead 
one  to  prefer  other  methods  of  administra- 
tion. 

The  volatility  of  guaiacol  makes  it  especial- 
ly adaptable  for  inhalation.  When  SchtiUer 
first  began  to  employ  the  drug  in  pulmonary 
tuberculosis  he  gave  it  to  his  patients  by  in- 
halation, presenting  it  in  a  l-to-600  aqueous 
solution.  He  has  recently  concluded,  however, 
to  use  it  in  this  manner  only  when  there  is  a 
tubercular  catarrh  of  the  respiratory  mucous 
membrane.  Lannois  and  Linossier  {loc.  cit.) 
have  shown,  in  a  patient  suffering  from  typhoid 
fever,  that  guaiacol  is  absorbed  when  inhaled, 
as  it  appeared  in  the  urine  at  the  end  of  six 
hours.  A  new  use  for  the  drug  by  inhalation 
has  been  lately  advocated  by  Richardiere 
{Union  mid.,  Aug.  10,  1895),  .who  proposes 
that  it  shall  be  given  to  patients  with  fcetid 
bronchitis  and  gangrene  of  the  lungs.  In  the 
latter  disease  the  terrible  odour  is  as  harmful 
to  the  patient  as  it  is  disagreeable  to  the  at- 
tendants. It  is  apt  to  cause  a  distaste  for  food, 
with  consequent  malnutrition.  To  mask  the 
smell  and  at  the  same  time  act  beneficially  on 
the  local  process,  it  is  necessary  to  use  an  an- 
tiseptic vapour  that  will  reach  the  bronchial 
tubes  without  doing  injury  to  their  mucous 
membranes.  This  purpose  is  fulfilled  by  guaia- 
col. The  author  recommends  its  use  with  a 
common  oxygen  inhaler  every  ten  minutes, 
the  vapour  to  be  left  in  contact  with  the  air- 
passages  as  long  as  possible  and  to  be  slowly 
expired.  Atmospheric  air  may  be  used,  but 
the  oxygen  is  useful  as  an  adjuvant.  In 
foetid  bronchorrhcea  and  in  chronic  bronchitis 
the  guaiacol  may  also  be  used  by  inhalation 
with  good  result. 

As  a  topical  application  for  antithermic  fknA 
analgetic  effects  guaiacol  has  been  warmly 
recommended  in  a  variety  of  combinations. 
Its  antipyretic  power  can  not  be  questioned  in 


view  of  the  mass  of  clinical  evidence  by  com- 
petent observers.  Da  Costa  {Med.  News,  Feb. 
2,  1884)  has  found  it  of  value  in  reducing  tem- 
perature in  typhoid  fever  and  tuberculosis  of 
the  lungs  where  the  drug  has  been  painted  on 
the  ^  surface.  Not  more  than  30  minims  of 
guaiacol  must  be  used  at  a  time,  says  this 
writer,  although  Bard,  Lannois,  and  Guinard 
use  45  minims  and  J.  Solis-Cohen,  of  Philadel- 
phia, uses  35  minims  in  the  majority  of  his 
cases.  After  painting  the  drug  on  the  surface 
selected  there  is  a  rapid  fall  of  temperature 
with  a  subsequent  rise,  accompanied  by  pro- 
fuse sweating  and  feeble  action  of  the  heart 
approaching  syncope.  The  rise,  as  after  the 
internal  administration  of  the  drug,  is  more 
rapid  than  the  fall  of  temperature,  and  pa- 
tients complain  of  the  depressing  action  on  the 
heart.     Carter  has  made  a  study  of  the  effect  of 

fuaiacol  on  the  temperature  {Brit.  Med.  Jour., 
uly  7,  1894).  He  agrees  with  Guinard  that 
the  fall  of  heat  is  not  due  to  absorption,  but 
that  guaiacol  acts  on  the  thermogenetic  centres 
by  exciting  the  peripheral  nerve  termina- 
tions and  acting  in  a  reflex  way  on  the  func- 
tions of  the  centres.  The  presence  of  the 
medicament  in  the  urine  shows  that  it  has  en- 
tered the  system  directly  or  indirectly  through 
the  respiratory  passages  ;  if  it  is  excluded  from 
the  pulmonary  circulation,  it  is  not  found  in 
the  renal  excretion.  The  quantity  of  vapour 
absorbed  by  the  lungs  during  the  process  of 
painting  and  rubbing  in  the  drug  is  not  suffi- 
cient to  account  for  the  great  fall  of  tempera- 
ture, amounting  sometimes  to  6°  F. ;  it  must 
therefore  be  due  largely  to  central  action. 

This  method  of  employing  guaiacol  is  best 
accomplished  by  washing  the  skin  over  the 
area  to  be  rubbed  with  soap  and  warm  water 
and  thoroughly  drying  it.  It  is  best,  when 
feasible,  to  choose  the  skin  over  the  site  of 
the  lesion  in  tuberculosis.  The  guaiacol  is 
poured  into  a  dish,  taken  up  with  a  camel's- 
haJr  brush  or  absorbent  cotton,  and  painted 
on  the  skin  until  it  is  absorbed.  This  should 
take  from  ten  to  fifteen  minutes.  The  skin  is 
then  rubbed  dry  with  the  hand  and  the  area 
is  covered  with  some  impermeable  substance — 
cotton,  oiled  silk,  or  rubber  tissue.  A  bandage 
may  be  placed  over  this.  There  are  often 
smarting  and  burning  for  the  greater  part  of 
an  hour ;  and  the  manoeuvre  is  sometimes  fol- 
lowed by  a  mild  superficial  dermatitis  with 
slight  subsequent  desquamation. 

The  immediate  eiiect  of  the  painting  and 
rubbing  is  a  fall  in  the  temperature  of  two  or 
three  degrees.  It  may  even  go  below  normal, 
but  will  return  to  normal  and  remain  there  in 
tubercular  subjects.  Solis-Cohen  observed 
one  patient  in  whom  the  temperature  remained 
normal  for  six  weeks  after  one  application  of 
35  minims  (i!fe(^.  News,  vol.  Ixv,  No.  21).  There 
is  always  a  marked  general  sweating,  usually 
proportionate  to  the  fall  of  temperature.  The 
pulse  and  respiration  become  less  frequent  as 
the  body  heat  becomes  less.  Besides  its  anti- 
pyretic effect,  guaiacol  exerts  a  diaphoretic 
action  which  can  well  be  taken  advantage  of 
in  some  conditions,  and  has  the  influence  of  an 
internal  antiseptic  as  well.    Its  action  on  the 
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skin  is  not  so  caustic  as  that  of  creosote, 
which  has  produced  sphacelus  of  the  super- 
ficial layers.  The  topical  action  of  the  drug  is 
enhanced  when  the  rubbed  and  painted  area  is 
covered  with  some  impermeable  dressing.  It 
gains  its  influence  by  being  absorbed  through 
the  skin  in  vaporous  form.  It  must  always 
be  used  pure  or  in  some  vehicle  in  which  it 
can  be  absorbed  to  produce  its  antithermic 
effect.  Its  absorption  is  very  rapid.  In  fif- 
teen minutes  after  painting  it  on  the  skin, 
guaiacol  is  found  in  the  urine.  It  reaches  its 
maximum  in  the  urine  in  from  one  and  a  half 
to  four  hours,  and  elimination  is  complete  in 
twenty-four  hours.  As  a  rule,  over  50  per  cent, 
of  the  guaiacol  used  can  be  found  in  the  uri- 
nary excretion. 

In  estimating  the  value  and  effect  of  the  top- 
ical use  of  guaiacol,  three  factors  must  be  taken 
into  consideration  :  1.  The  quality  of  the  drug, 
which  must  be  pure.  2.  The  personal  idiosyn- 
crasy of  the  patient,  who  may  not  be  able  to 
stand  a  large,  or  even  a  usual,  dose  of  the 
drug.  3.  The  condition  of  the  patient's  health. 
In  a  healthy  man  there  will  be  no  fall  of  tem- 
perature, and,  except  for  its  somewhat  depress- 
ing and  diaphoretic  influences,  its  action  will 
be  nil.  The  effect  on  a  man  with  abnormal  tem- 
perature, however,  will  combine  antipyre.sis, 
diaphoresis,  and  depression.  On  a  patient 
dying  with  a  high  temperature,  no  antithermic 
influence  will  be  exerted  by  guaiacol.  Fur- 
ther, it  has  been  shown  by  Da  Costa  that  a  dose 
rubbed  in  on  the  thigh  might  prove  dangerous 
if  applied  to  the  abdomen.  The  relative  ab- 
sorptive powers  vary  in  the  thigh,  the  chest, 
and  the  abdomen,  the  first  absorbing  the  least, 
the  last  the  greatest  amount. 

The  therapeutic  uses  of  guaiacol  topically 
are  manifold.  Foremost  is  its  employment  in 
pulmonary  tuberculosis,  acute,  and  chronic. 
As  is  insisted  upon  throughout  this  article, 
its  action  in  this  disease  depends  upon  its 
antipyretic  powers,  its  restoration  of  the  gas- 
tric and  intestinal  functions,  the  general  sys- 
temic improvement  that  follows  its  use,  and 
the  consequent  cessation  or  mitigation  of  car- 
dinal symptoms.  In  selected  cases  of  acute 
miliary  tuberculosis  its  antithermic  influ- 
ence is  of  greater  and  more  lasting  value 
than  in  oases  of  chronic  tuberculosis  in  which 
large  cavities  exist.  Its  antipyretic  effect  in 
these  cases  is  rapid  and  lasting,  as  a  rule. 
The  amelioration  of  the  general  condition 
shows  itself  in  the  improved  nxitrition  and 
local  signs  and  symptoms.  After  its  use  there 
are  sometimes  erythema,  hypothermia,  and  a 
tendency  to  collapse.  If  severe,  the  last-men- 
tioned symptom  must  be  promptly  met.  It  is 
said  that  the  collapse  is  not  due  to  the  drug, 
but  to  impurities  existing  in  it.  The  daily 
amount  to  be  used  in  acute  miliary  tuberculosis 
varies  from  8  to  30  grains,  given  in  divided 
doses.  A  good  mixture  for  use  in  rubbing  in 
these  cases  consists  of  equal  parts  of  guaiacol 
and  sweet-almond  oil.  Bartoszewicz  uses  com- 
presses of  guaiacol,  containing  25  to  30  drops  of 
the  pure  drug,  applied  next  to  the  skin,  cov- 
ered with  waxed  paper  and  a  bandage.  It  is 
to  be  doubted  if  as  good  results  can  be  ob- 


tained as  from  rubbing;  certainly  the  effect 
can  not  be  so  rapid.  Finally,  guaiacol  exerts 
no  beneficial  action  on  the  "  hectic  fever  "  of 
the  last  stage  of  tuberculosis. 

In  typhoid  fever,  where  the  ccld  bath  is  con- 
tra-indicated or  impossible,  guaiacol  offers  an 
excellent  substitute  as  an  antipyretic.  There 
is  this  difference,  however,  that  the  drug  is 
depressing,  while  the  bath  is  stimulating.  A 
normal  temperature  can  be  maintained  by  rub- 
bing the  drug  into  the  skin  in  doses  of  not_ 
more  than  8  drops  at  a  time,  or  30  in  a  day. 
Dr.  James  S.  Carpenter  ( ?%erop.  Gazette,  1895, 
No.  6)  has  recently  reported  a  series  of  forty 
cases  in  which  the  "drug  was  used  epidermically 
in  doses  of  from  15  to  35  drops.  He  chose  the 
epigastrium  as  the  site  for  the  application. 
The  rubbing-in  was  followed  in  the  course  of 
half  an  hour  by  a  fall  of  temperature  accom- 
panied by  more  or  less  profuse  perspiration 
and  followed  in  varying  periods  of  time  by  a 
rise.  He  regards  urgency  of  symptoms  as  the 
guide  to  the  frequency  of  the  application. 
Guaiacol  can  not  be  regarded  as  a  specific  in 
typhoid  fever,  and  probably  it  will  not  furnish 
results  to  equal  those  of  the  Brandt  treatment ; 
but  where  this  can  not  for  any  reason  be  car- 
ried out,  guaiacol,  by  reason  of  its  antipyretic 
and  diaphoretic  action,  is  a  clearly  indicated 
medicament. 

In  pleurisy  with  effusion  guaiacol  has  some 
reputation.  It  is  rubbed  in  in  combination 
with  tincture  of  iodine  (1  to  5).  It  has  its 
usual  effect  of  causing  a  fall  in  the  temperature 
with  diaphoresis  and  diuresis,  increasing  the 
flow  of  urine  and  bringing  about  resorption  of 
the  effusion.  Observations  of  its  use  in  this 
disease  are  still  limited,  but  it  is  probably  of 
considerable  value. 

In  infectious  diseases  with  high  tempera- 
tures, when  other  antipyretic  measures  are  not 
indicated  or  would  be  injurious,  guaiacol  may 
sometimes  be  used  with  advantage.  Success 
has  been  reported  with  it  in  pneumonia,  in 
pymmia,  and  in  influenza.  After  all,  guaiacol 
is  still  too  new_  a  member  of  our  armamenta- 
rium for  its  full  virtues  and  influences  to  be 
known.  We  are  still  in  the  experimental 
stage  and  the  drug  requires  further  study  as 
to  its  modes  of  action. 

In  erysipelas,  particularly  of  the  facial  type, 
guaiacol  has  many  advocates  as  an  external 
application.  It  may  be  diluted  for  this  em- 
ployment with  alcohol  or  the  fixed  oils.  It  is 
painless  except  in  cases  where  there  exists  ex- 
treme irritability  of  the  skin.  From  20  to  30 
minims  may  be  painted  over  and  beyond  the 
infected  area.  It  will  not  always  check  the 
course  of  the  disease  at  once,  but  it  will  reduce 
the  temperature  and  relieve  the  pain.  After 
its  use  there  is  sometimes  felt  an  exaggerated 
sensation  of  heat  in  the  extremities  and  hands, 
which  is  supposed  to  be  caused  by  the  cover- 
ing of  the  painted  area. 

In  acute  amygdalitis  of  the  lacunar  or  fol- 
licular variety  guaiacol,  locally  applied  on  a 
cotton  swab,  brings  relief  of  pain  and  a  slight 
decrease  of  temperature,  though  it  does  not 
seem  to  hasten  convalescence.  At  first  the 
application  is  unpleasant  and  causes  some  irri- 
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tation,  which  is  intensified  by  the  preliminary 
nse  of  cocaine.  This  is  very  brief,  however, 
and  the  patient  can  swallow  more  easily  after 
the  application.  In  phlegmonous  amygdalitis 
there  is  no  evidence  that  it  has  any  action  of  a 
beneficial  kind. 

The  analgetic  influence  of  guaiacol  has 
caused  its  local  use  in  arthritis  deformans  and 
rheumatic  joints.  In  these  conditions  equal 
parts  of  guaiacol  and  glycerin,  painted  over 
the  painful  areas  and  covered  with  a  dry,  im- 
permeable dressing,  will  sometimes  bring  re- 
lief. In  sciatica,  in  coxalgia,  and  in  neuralgia 
in  the  shoulders  or  elbows,  painting  the  affect- 
ed sites  with  guaiacol,  pure  or  in  combination, 
will  ameliorate  the  pain. 

It  is  said  that  in  the  dermatitis  which  some- 
times follows  vaccination  the  epidermic  use  of 
guaiacol  relieves  the  pain  and  hastens  conva- 
lescence. But  here,  as  in  other  ailments  and 
diseases,  observation  is  too  limited  to  make  any 
positive  statement. 

In  the  form  of  an  ointment,  2  or  3  parts  of 
guaiacol  to  30  of  vaseline  or  lanolin,  good  re- 
sults have  been  obtained  in  hlennorrhagic  epi- 
didymitis. Pure  guaiacol  or  the  ointment  can 
be  rubbed  on  the  scrotum  or  thigh  with  quick 
relief  of  the  pain.  Two  or  three  applications 
are  made  on  the  first  day,  and  by  the  third  day 
of  the  disease  the  pain  disappears  ( Union  med., 
April  10,  1894). 

As  a  local  ancesthetic,  guaiacol  has  been 
brought  forward  by  Championniere  (Mercredi 
med.,  July  31,  1895).  He  cited  the  case  of  a 
druggist  who  had  burned  his  hand  and  had 
received  instant  relief  by  pouring  guaiacol 
over  the  burned  member.  In  solutions  of  1  to 
10  or  1  to  20  it  may  be  used  in  dental  surgery 
and  in  minor  surgical  procedures.  This  writer 
says  it  is  slow  to  produce  anaesthesia,  but  that 
its  action  is  more  enduring  than  that  of  co- 
caine. Fifteen  minims  may  be  injected  sub- 
cutaneously,  and  when  mixed  with  equal  parts 
of  glycerin  it  does  not  irritate  the  skin.  There 
is  occasionally  syncope  with  hypothermia,  and 
there  is  danger  in  using  the  drug  in  this  man- 
ner, because  of  its  vaso-oonstrictor  effect  and 
its  very  rapid  absorption. 

Guaiacol  carbonate  has  stated  for  it  ease 
of  administration,  its  lack  of  taste  and  odour, 
and  the  fact  that  it  does  not  irritate  the  di- 
gestive tract.  Its  therapeutic  indications  are 
as  an  internal  substitute  for  pure  guaiacol  in 
pulmonary  tuberculosis  and  typhoid  fever. 
The  statement  is  made  for  it  that  it  cuts  short 
the  usual  long  course  of  typhoid  fever  and 
diminishes  the  frequency  and  severity  of 
secondary  symptoms.  The  intestines  are  acted 
upon  locally,  guaiacol  taking  the  role  of  an 
antiseptic,  the  compound  being  broken  up  in 
the  small  intestine  into  pure  guaiacol  and  car- 
bonic acid.  Nervous  symptoms  are  diminished 
and  convalescence  is  hastened.  In  tuberculo- 
sis the  compound  accomplishes  no  more  than 
pure  guaiacol.  The  dose  of  the  carbonate  is 
from  7  grains  thrice  daily  to  45  grains  in  di- 
vided doses,  increasing  the  dose  every  third  or 
fourth  day.  The  drug  is  well  borne  by  the 
stomach  and  has  the  advantage  of  being  taste- 
less.— Samuel  M.  Bkickner. 


GUAIACTTM.— See  Guaiac  and   Guaiac 

WOOD. 

GUARANA  (Cr.  S.  Ph.)  is  a  dried  paste 
composed  chiefly  of  the  crushed  seeds  of  Paul- 
linia  cupana  (Paullinia  sorbilis),  a  climbing 
plant  growing  in  the  eastern  parts  of  South 
America  and  especially  in  Brazil.  The  paste 
is  prepared  by  the  Guaranis,  a  tribe  of  Indians. 
Though  variations  doubtless  occur,  the  usual 
method  of  preparation  is  as  follows :  The  seeds, 
which  resemble  the  horse-chestnut,  though 
smaller  in  size,  are  shelled,  washed,  and  roasted 
for  several  hours.  They  are  then  pounded  in 
a  mortar  and  the  powder  which  results  is 
mixed  with  water  so  that  a  paste  is  produced 
which  is  fashioned  into  masses  of  various 
shapes.  These  masses  are  then  dried,  either  in 
the  sun  or  by  the  action  of  artificial  heat.  As 
they  occur  in  pharmacy  the  guarana  cakes  are 
hard,  globular  or  cylindrical  in  shape,  of  a  red- 
dish-brown colour,  of  a  slight  odour  which  is 
similar  to  that  of  chocolate,  and  of  a  bitter  and 
astringent  taste.  The  drug  is  slightly  soluble 
in  water  as  well  as  in  alcohol.  Guarana  con- 
tains gum,  starch,  tannin,  fixed  oil,  volatile 
oils,  and  caffeine  tannate.  Formerly  it  was 
supposed  that  the  crystal  lizable  principle  ob- 
tainable from  guarana  was  an  alkaloid  peculiar 
to  this  substance,  but  further  investigation 
demonstrated  that  the  so-called  guaranine  was 
simply  caffeine. 

Although  guarana  contains  an  amount  of 
tannin  sufficient  to  cause  slight  astringent 
action,  and  therefore  its  employment  for  intes- 
tinal disorders,  as  practised  by  the  South 
American  Indians,  is  reasonable,  yet  it  is  sel- 
dom employed  for  this  purpose  elsewhere,  and 
its  action  and  therapeutics  are  practically  no 
other  than  those  of  its  active  principle  caffeine. 
(See  Caffeine.)  Guarana  has  been  recom- 
mended as  a  tonic  and  reconstructive  for  use 
in  convalescence,  debility,  and  all  states  where 
nerve  action  is  impaired  and  where  economy 
of  tissue  is  important.  Its  most  frequent  ap- 
plication, however,  is  for  the  relief  of  sick 
headache  or  migraine.  Given  in  this  condi- 
tion, its  action  is  often  strikingly  beneficial. 
Guarana  may  be  given  in  powder  in  doses  of 
from  1  to  2  drachms,  but  the  more  usual  form 
of  administration  is  that  of  the  fluid  extract, 
extractum  guarance  fluidum  (U.  S.  Ph.),  of 
which  the  dose  is  from  1  to  3  fi.  drachms. 

Henry  A.  Griffin. 

GUM  ARABIC.— See  Acacia. 

GUN-COTTON.— See  Pyroxylin. 

GURJUN  BALSAM,  or,  as  it  is  some- 
times called,  wood  oil,  is  obtained  from  several 
species  of  Dipterocarpus,  mostly  from  D.  tu- 
binatus,  Gaertner  {D.  Icevis,  Hamilton),  lofty 
trees  growing  in  eastern  India  from  Bengal  to 
Tenasserim,  and  also  in  the  East  Indian  and 
the  Philippine  Islands.  A  hole  is  cut  in  the 
tree  about  three  feet  from  the  ground  and  about 
four  to  five  inches  deep,  the  hole  being  hollowed 
so  as  to  retain  the  oil.  The  whole  interior  of 
the  cavity  is  then  charred  by  fire,  without 
which  the  oil  does  not  exude.  In  this  manner 
the  oil  may  be  taken  from  the  same  tree  year 
after  year,  and  two  or  three  holes  may  be  made 
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in  the  same  tree.  After  the  oil  is  removed 
from  the  hollow  in  which  it  collects  it  is  al- 
lowed to  settle,  when  the  clear  part  separates 
from  a  thick  portion  called  the  quad.  One 
tree  will  yield  from  3  to  5  mauds  (250  to  400 
pounds)  yearly.  The  oil  or  balsam  is  a  some- 
what viscid  liquid,  resembling  in  many  of  its 
properties  copaiba,  but  it  has  not  so  strong  an 
odour,  while  its  taste  is  more  bitter  and  aro- 
matic and  is  less  acrid.  Its  colour  varies  from 
greenish  gray  to  brown.  It  is  transparent 
and,  viewed  by  transmitted  light,  appears  of  a 
dark-brownish  or  reddish  tint.  It  is  soluble  in 
chloroform,  partly  so  in  alcohol,  in  ether,  and 
in  petroleum  benzine.  With  water,  in  the 
porportion  of  1  to  5,  it  forms  a  perfect  emul- 
sion. It  is  an  oleo-resin,  yielding  on  distillation 
a  volatile  oil  which,  after  escaping,  leaves  be- 
hind a  resin  (about  37  per  cent.).  A  crystalli- 
zable  acid  is  contained  in  the  resin  in  small 
proportion,   which  is  termed  gurjunio  acid, 

C22  tl3404. 

Gurjun  balsam  has  been  employed  as  a  suc- 
cedaneum  for  copaiba,  and  also  (on  account 
of  its  greater  cheapness)  has  sometinies  been 
used  to  adulterate  the  latter.  It  has  been  said 
to  possess  advantages  over  copaiba,  aside  from 
being  less  expensive,  in  that  it  very  rarely 
causes  any  erythema  of  the  skin,  produces  no 
unpleasant  odour  of  the  breath  or  urine,  and, 
furthermore,  sometimes  succeeds  where  the 
copaiba  has  failed. 

For  gonorrhma  it  has  been  used  with  con- 
siderable success.  It  may  be  given  in  emulsion 
in  limewater,  equal  parts,  in  tablespoonful 
doses.     Vidal  recommends  the  following : 

^g°°J;"'[each Ifl.  drachm; 

Infusion  of  aniseed 10  fl.  drachms. 

M. 

The  mixture  is  administered  twice  a  day  at 
the  beginning  of  meals.  The  only  effect  on 
the  intestinal  tract  observed  is  the  occasional 
occurrence  of  one  or  two  loose  movements 
within  two  hours  after  taking  the  medicine. 
It  is  said  that  a  quarter  of  a  glass  of  wine 
after  the  dose  makes  it  better  tolerated.  For 
vaginal  blennorrhagia  the  following  treatment 
is  recommended :  The  vagina  having  been 
washed  out  with  warm  water,  a  plug  of  cotton 
wool  that  has  been  soaked  in  an  emulsion  of 
equal  parts  of  the  balsam  and  limewater  is 
introduced  and  is  retained  in  place  by  another 
plug  of  dry  cotton.  This  dressing  is  renewed 
daily.  For  the  first  three  days  there  is  slight 
smarting,  which  afterward  disappears. 

As  an  expectorant  gurjun  balsam  has  been 
used  in  the  same  cases  for  which  copaiba  has 
been  advised.  One  or  two  drachms  in  an 
ounce  of  extract  of  malt  may  be  given  three 
times  a  day. 

In  India  this  drug  has  been  much  used  in 
the  treatment  of  leprosy.  Dougall,  Milroy, 
Peters,  Hillis,  and  others  have  reported  very 
favourable  results.  Elsewhere  the  reports  have 
been  less  favourable.  It  is  employed  both 
locally  and  internally.  An  emulsion  of  3  parts 
of  limewater  to  1  of  the  oil  is  thoroughly  rubbed 
into  the  affected  parts  for  two  hours  twice  a 


day,  being  applied  as  a  dressing  also  to  the 
leprous  sores.  Internally  it  is  given  in  cap- 
sules, in  emulsion  with  limewater  or  with 
gum  arable  and  infusion  of  aniseed.  The 
dose  of  the  oil  is  from  6  to  60  drops.  It  is  be- 
lieved to  have  a  specific  effect  on  the  sweat 
glands  of  the  anaesthetic  areas,  producing  per- 
spiration in  these  parts  and  at  the  same  time 
causing  a  return  of  sensibility.  On  the  other 
hand,  certain  writers  (Beavan  Rake,  Vandyke 
Carter)  regard  it  as  a  remedy  of  doubtful  or 
only  temporary  value  in  this  disease. 

Edward  B.  Beonson. 

GTJTTA  PERCHA.— This  is  the  concrete 
juice  of  Dichopsis  gutta  and  of  a  number  of 
other  sapotaceous  trees  of  the  East.  It  is  of  a 
whitish  colour,  sometimes  with  reddish-brown 
streaks  through  it,  and  at  ordinary  tempera- 
tures is  hard,  tenacious,  and  flexible.  When 
raised  to  a  temperature  greater  than  120°  P. 
it  becomes  plastic,  and  is  readily  adapted  to 
irregular  surfaces.  Upon  cooling,  it  returns 
to  its  former  condition,  and  thus  constitutes  a 
very  desirable  material  for  splints  and  for  re- 
taining parts  in  position.  It  is,  however,  not 
so  good  for  these  purposes  as  plaster  of  Paris, 
etc.,  when  it  is  intended  to  be  used  for  any 
protracted  period,  as  it  is  apt  to  crumble  at 
the  edges,  and  straps  or  cords  can  not  be  at- 
tached to  it  with  any  degree  of  success.  Con- 
sequently its  uses  are  somewhat  limited,  and 
it  should  hardly  be  employed  except  when  a 
splint  or  the  like  can  be  held  in  position  by 
bandages.  It  also  has  the  disadvantage  of 
being  non-porous,  and,  by  retaining  the  per- 
spiration beneath  it,  causes  more  or  less  dis- 
comfort, and  may  set  up  considerable  irritation 
of  the  skin.  Its  great  plasticity,  however, 
rather  more  than  counterbalances  its  disad- 
vantages when  it  is  necessary  to  adjust  a  splint 
to  extremely  tender  or  very  irregularly  shaped 
parts. 

For  surgical  purposes  it  usually  comes  in 
sheets  of  about  the  thickness  of  sole-leather. 
In  applying  it,  a  piece  of  the  proper  size  is 
immersed  in  water  about  as  hot  as  can  be 
comfortably  borne  by  the  hands,  and  after 
becoming  soft  it  is  quickly  moulded  to  the 
part,  previously  moistened  with  water,  and 
removed  as  soon  as  it  has  become  hard  enough 
to  allow  of  its  being  handled  without  losing 
its  shape.  It  is  then  placed  in  cold  water, 
where  it  quickly  returns  to  its  normal  consist- 
ence. Care  must  be  observed  that  the  water 
is  not  too  hot,  lest  the  gutta  percha  become 
soft  enough  to  wrinkle  and  lose  its  shape. 

Between  it  and  the  skin  it  is  wise  to  apply  a 
layer  of  lint  to  absorb  perspiration  and  pre- 
vent discomfort  or  irritation.  Combined  with 
zinc  oxide,  silica,  etc.,  to  add  to  its  wearing 
properties,  it  is  very  largely  used  for  plugging 
teeth  when  more  permanent  materials  are  con- 
tra-indicated. Pieces  of  any  desired  shape  or 
size  are  sometimes  very  useful  to  retain  loosened 
teeth  in  fractures  of  or  injuries  to  the  jaws. 
Melted  with  equal  parts  of  caustic  potash  or 
zinc  chloride,  it  forms  a  very  serviceable  caustic, 
as  it  may  be  moulded  into  any  desired  shape. 
These  mixtures  are  rather  slow  in  their  effects, 
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and  their  action  may  be  very  accurately  limited. 
The  liquor  gutta  percha  of  the  Br.  Ph.  con- 
tains 1  part  of  gutta  percha  in  8  parts  of 
chloroform,  and  is  a  vei-y  useful  preparation 
as  a  protective.  It  dries  rapidly,  leaving  a 
thin,  transparent,  and  elastic  layer  of  gutta 
percha  which  is  entirely  without  irritating 
eflEeots  and  is  not  easily  removed  with  water. 
It  may  be  applied  with  a  brush,  with  a  rod,  or 
with  the  finger-tip  over  all  forms  of  abrasions, 
excoriations,  shallow  wounds,  etc.,  and  on  parts 
liable  to  become  chafed  by  clothing,  etc.  Lepra, 
psoriasis,  and  eczema  marginatum  are  often 
benefited  by  its  employment,  and  the  pitting 
in  small-pox  may  be  prevented  by  covering 
the  vesicles  with  it.  It  is  ordered  by  the  Br. 
Ph.  in  the  preparation  of  mustard  paper.  Gutta 
percha  should  not  be  confounded  with  India 
rubber,  which,  however,  it  resembles  chemically 
and  in  its  susceptibility  of  being  vulcanized. 
[Gutta-percha  tissue,  which  is  simply  gutta 

Eercha  in  the  form  of  very  thin  sheets,  may 
e  used  as  an  impermeable  layer  in  surgical 
dressings.] — Eussell  H.  Nevins. 
GUTTL— See  Gamboge. 
GYMNASTICS.— See  under  Exercise. 

GY1I0CAK.DIA,GY1T0CABDIC  ACID. 

— See  under  Chaulmoogea  oil. 

GYPSUM.— See  Plaster  op  Paris. 


H^MALBXTMIN.— Dr.  Max  Dahmen,  of 
Crefeld  (Dtsch.  med.  Woch.,  Apr.  5,  1894),  has 
given  the  German  name  Hdmalhumin  to  a 
preparation  said  to  contain  all  the  salts  and 
albuminoids  of  blood,  to  be  readily  soluble  in 
warm  water  and  in  alcoholic  liquids,  and  to 
be  susceptible  of  absorption  by  a  stomach 
utterly  incapable  of  secreting  any  digestive 
principle.  He  thinks,  therefore,  that  it  is  ab- 
solutely sure  to  cure  chlorosis.  It  has  been 
used  successfully  by  various  observers  in  that 
disease,  in  anmmia,  in  scrofula,  in  ulcer  of  the 
stomach,  and  in  rickets.  The  dose  is  15  grains, 
from  three  to  five  times  a  day.  Occasionally 
it  gives  rise  to  troublesome  constipation.    Cf. 

H^MATIN-ALBUMIN. 

H.91MATICS  are  remedies  that  act  through 
or  (especially)  upon  the  blood. 

H^MATIN  -  ALBUMIN.— Dr.  Finsen 
(Ugeslcr.  f.  Longer,  No.  51,  1894;  Brit.  Med. 
Jour.,  Feb.  2,  1895,  Mpitome)  has  succeeded  in 
preparing  a  durable  preparation  from  blood, 
consisting  principally  of  dried  albumins  and 
containing  a  large  amount  of  iron.  It  is  a 
dark-brown  powder,  odourless,  and  almost 
tasteless.  It  is  prepared  from  the  blood  of  the 
ox  or  pig.  The  albumins  are  separated  from 
the  extractives  and  salts  by  means  of  Panum's 
method,  somewhat  simplified,  and  after  many 
washings  the  uncoagulated  albumins  are  cen- 
trifugalized  and  then  evaporated  at  a  low 
temperature  {in  vacuo).  In  the  preparation 
measures  are  taken  to  destroy  any  micro- 
organisms that  may  be  present.  About  a  pound 
of  hasmatin-albumin  contains  the  albumins  of 


about  6  pounds  of  blood.  The  remedy  has  been 
tried  in  cases  of  ancemia  at  several  hospitals  in 
Copenhagen  with  satisfactory  results.  It  is 
well  borne  and  easily  assimilated.  It  does  not 
cause  constipation,  but  gives  a  reddish  colour 
to  the  motions.  The  dose  is  from  1  to  2  tea- 
spoonfuls,  three  times  a  day,  for  adults.  It 
may  be  taken  either  pure  or  mixed  with  cocoa. 

Cf.  H^MALBUMIN. 

H.ffiMATINICS.— See  under  Hemato- 
poietics. 

HiEMATOFOIETICS  are  measures  which 
relieve  disturbances  of  the  blood-forming  func- 
tions. The  blood  and  lymph  constitute  a  fluid 
environment  for  the  cells  of  the  body,  furnish- 
ing all  the  food  material  they  assimilate,  and 
carrying  away  their  waste.  As  the  cells  are 
self-regulating,  and  as  the  blood  itself  is  a 
cellular  tissue,  it  follows  that  tonics  which  im- 
prove the  cells  will  necessarily  improve  the 
quality  of  the  blood.  The  resulting  increase 
in  vital  action  improves  the  tone  of  both  body 
and  mind.  This  tone  is  further  strengthened 
by  helpful  social  intercourse  with  humanity, 
especially  in  outdoor  sports  and  tasks,  or  any 
agreeable  form  of  judicious  exercise.  The 
direct  action  of  the  light  and  the  heat  rays  of 
sunshine  upon  the  body  is  a  very  important 
element  in  the  maintenance  of  a  complete 
blood  supply,  the  wholesome  effect  of  outdoor 
life  being  due  almost  as  much  to  the  sunlight 
as  to  the  purer  air  and  invigorating  exercise. 

If  the  cells  of  the  tissues  are  well  fed  and 
cleansed,  nutrition  becomes  more  perfect.  The 
body  being  better  nourished,  a  richer  quality 
of  blood  results  from  improving  the  food,  the 
feeding,  the  digestion,  and  the  absorption  into 
the  plasma.  Both  leucocytes  and  red  cor- 
puscles are  thereby  benefited.  One  of  the 
most  important  foods  is  oxygen,  which  may  be 
secured  by  better  ventilation  and  breathing 
and  more  absorption  into  the  red  corpuscles. 
The  latter  are  thus  the  most  important  ele- 
ments in  the  pathology  of  the  blood. 

In  feeding  the  tissues  the  blood  is  continu- 
ously and  urgently  depleted  of  large  quantities 
of  oxygen.  The  hmmoglohin,  which  tempo- 
rarily fixes  the  oxygen  in  the  blood,  may  be 
deficient  in  each  red  corpuscle,  or  the  number 
of  these  corpuscles  may  be  relatively  small, 
and  thus  aggregate  an  insufficient  amount. 
Whether  the  loss  of  hsemoglobin  is  sudden,  as 
in  haemorrhage,  or  gradual,  as  in  ansemia,  the 
resulting  weakness  is  an  indication  of  the 
needed  rest.  In  some  cases  transfusion  of 
blood  may  be  necessary  to  prevent  death. 

In  the  various  forms  of  anmmia  the  red  cor- 
puscles may  have  been  lost  by  active  or  passive 
haemorrhage.  They  may  have  been  injured  or 
destroyed  by  the  toxines  of  the  pathogenic 
microbes,  by  uraeraio  poisons,  or  by  the  deoxi- 
dizing effects  of  excessive  doses  of  iodine, 
phosphorus,  sulphur,  arsenic,  turpentine,  dilute 
hydrocyanic  acid,  the  nitrites,  the  citrates,  or 
the  tannates.  Closely  allied  to  these  are  the 
effects  of  anaesthetics  and  of  the  organic  poi- 
sons in  the  exhaled  breath  which  accumulate 
in  ill-ventilated  rooms. 

Iron,  phosphates,  and  potash  are  necessary 
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constituents  of  the  red  corpuscles,  and  form 
the  best  hcBmahnics.  Iron  is  a  specific  for 
any  deficiency  of  heeraoglobin,  multiplying  the 
red  corpuscles  and  enriching  them  with  hsemo- 
globin  both  in  health  and  in  disease.  More 
oxygen  is  carried  to  the  tissues  to  help  produce 
vital  energy.  The  hsematinic  effect  of  iron 
can  be  secured  only  when  the  bowels  are  acting 
regularly,  and,  as  the  astringent  action  of  iron 
may  disorder  the  digestion,  the  milder  prepa- 
ration should  be  tried  first,  and  taken  only 
after  meals. 

The  existence  of  an  iron  compound  m  the 
chromatin  of  all  cells  (A.  B.  Macallum,  Froc. 
of  the  Boy.  Sac,  1895,  p.  361)  may  further  ex- 
plain the  tonic  action. 

Phosphoric  acid,  alone  or  in  combination 
with  iron,  increases  the  phosph.ates  in  the  red 
corpuscles.  Potash,  combined  with  iron,  in- 
creases the  red  corpuscles  and  improves  their 
quality.  Although  a  minute  quantity  of  man- 
ganese exists  in  the  blood,  it  is  believed  to 
have  no  hfematinic  action.  Alcohol  and  qui- 
nine prevent  the  oxygen  from  leaving  the 
haemoglobin. 

A  loss  of  even  one  third  of  the  volume  of 
the  blood  may  not  prove  fatal,  and  the  use  of 
subcutaneous  or  rectal  six-tenths-per-cent.  sa- 
line injections  will  restore  the  healthful  specific 
gravity  of  the  plasma.  Nourishment,  especially 
in  the  form  of  cod-liver  oil,  olive  oil,  cream,  or 
butter,  enriches  the  plasma,  the  corpuscles,  and 
indirectly  restores  deficient  albumin.  Myrrh 
and  the  aromatics  produce  similar  eiieets, 
especially  increasing  the  colourless  corpuscles. 
The  latter  are  decreased  by  quinine  and  vera- 
trine.  Urea  is  removed  by  alkalies,  which 
render  the  plasma  more  alkaline.  In  jyUthora 
the  patient  needs  less  food,  more  exercise,  and, 
when  rapid  relief  is  imperative,  venesection. 

HiEMATOXYLON(U.  S.  Ph.),  hcematoxyli 
lignum  (Br.  Ph.),  logwood,  is  a  mild,  unirritat- 
ing  astringent  suitable  for  use  in  diarrhma  due 
to  a  relaxed  state  of  the  intestinal  mucous 
membrane.  The  dcse  of  the  decoction,  decoc- 
tum  hcematoxyli  (Br.  Ph.),  is  from  1  to  2  fl.  oz. ; 
that  of  the  extract,  extractum  hcBmatoxyli  (U.  S. 
Ph.,  Br.  Ph.),  is  from  10  to  30  grains. 

H.ffiMOGAIiLOL,  or  hmmol,  a  product  of 
the  oxidation  of  hsemoglobin,  is  a  ferruginous 
preparation  devoid  of  taste  and  harmless  to 
the  teeth.  Many  observers  have  found  it  highly 
beneficial  in  arimmia  in  doses  of  5  grains  three 
times  a  day. 

HiEMOQ-IiOBIIT. — The  commercial  prep- 
aration of  haemoglobin,  made  from  bullock's 
blood,  may  be  either  a  powder  (in  which  case 
it  is  apt  to  have  deteriorated,  or  to  have  been 
sophisticated)  or  a  mixture  with  syrup  or  wine, 
each  of  which  acts  as  a  preservative.  It  has 
been  used  with  much  success  as  a  remedy  in 
aruemia.  Prom  3  to  4  teaspoonfuls  of  the 
syrup  or  2  wineglassfuls  of  the  wine  may  be 
given  daily. 

HJEMOIi. — See  H^mogallol. 

H.ffiMOSTATICS.— The  control  of  haem- 
orrhaiT«  is  one  of  the  most  important  fea- 
tures °  of    surgical   practice.     Anatomically, 


haemorrhage  may  be  considered  as  arterial, 
capillary,  and  venous.  Clinically,  it  may  be 
primary,  occurring  at  the  time  of  injury,  or 
secondary,  occurring  after  the  establishment 
of  inflammation  and  the  commencement  of 
repair,  this  period  beginning  in  from  twenty- 
four  to  thirty-six  hours  after  the  injury.  Sec- 
ondary haemorrhage  may  be  due  to  what  is 
termed  reaction  in  the  patient's  condition,  a 
gradual  increase  of  volume  of  blood  after  sud- 
den haemorrhage  due  to  abstraction  of  fluids 
from  the  tissues  and  consequent  increased 
force  in  the  action  of  the  heart.  It  may  also 
occur  from  separation  of  sloughs,  or  from  any 
death  of  tissue  in  the  part  involved. 

Natural  haemostasis  occurs  (1)  from  the  con- 
traction and  retraction  of  a  divided  vessel ;  (2) 
from  spontaneous  coagulation  of  blood  in  pres- 
ence of  the  atmosphere.  When  a  vessel  is 
completely  severed  it  contracts  longitudinally 
within  its  sheath,  and  at  the  same  time  its 
circular  muscular  fibres  decrease  its  normal 
diameter.  Contact  of  the  blood  with  the 
roughened  sheath  tends  to  induce  coagulation, 
and  if  to  this  is  added  atmospheric  contact 
the  process  is  more  rapid  and  increasing,  with 
diminished  volume  of  blood  and  weakened 
heart,  the  result  of  the  extravasation. 

Secondary  haemorrhage  rarely  occurs  in 
wounds  that  have  been  made  aseptic.  How- 
ever, it  may  occur  in  aseptic  as  well  as  septic 
wounds  when  there  is  a  diseased  condition  or 
atheroma  of  the  vessel  walls.  It  is  commend- 
able surgery  to  consider  all  wounds  as  possibly 
subject  to  haemorrhage,  for  the  careful  attention 
which  this  conclusion  carries  with  it  may  pre- 
vent a  loss  of  life  in  the  exceptional  cases 
when  hjemorrhage  does  occur. 

In  certain  conditions,  such  as  inflammatory 
oedema,  and  in  certain  tissues,  as  in  the 
tongue,  in  the  scalp,  and  in  bone,  a  sufficient 
retraction  of  the  divided  vessels  can  not  take 
place,  and  hsemorrhage  is  apt  to  be  severe 
and  continuous  until  arrested  by  direct  com- 
pression or  by  ligature. 

In  natural  hasmostasis,  in  addition  to  retrac- 
tion and  contraction  of  the  divided  ves.sel  and 
coagulation,  the  weakened  action  of  the  heart 
after  a  certain  amount  of  blood  has  been  lost  fa- 
vours a  slowing  of  the  blood  current  at  the  point 
of  escape  and  coagulation  within  the  end  of  the 
divided  vessel.  The  finishing  process  in  natu- 
ral haemostasis  is  the  permanent  closure  of  the 
vessel  by  the  exudation  of  plastic  lymph  and 
cicatrization  which  results  from  inflammatory 
cell  proliferation. 

The  surgical  means  for  the  arrest  of  haemor- 
rhage are : 

1.  Direct  pressure  upon  the  bleeding  sur- 
faces, which  may  be  efllected  by  pressing  in- 
to the  wound  any  substance  convenient  in 
the  emergency — a  clean  towel  or  handkerchief, 
or  any  clean  cloth ;  pressure  of  the  finger  or 
closed  fist  upon  the  vessel,  first  above  the 
wound,  and,  if  this  does  not  arrest  the  haemor- 
rhage, below  it,  in  order  to  control  both  the 
arterial  and  the  venous  flow. 

3.  Constriction,  which  is  one  of  the  safest 
ready  means  for  the  control  of  bleeding  in  any 
of  the  extremities.    This  may  be  made  with  a 
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folded  towel,  the  sleeve  of  a  coat,  a  belt,  or 
a  bridle-rein,  but  preferably  with  an  elastic 
tourniquet.  If  any  of  the  first-mentioned  ar- 
ticles are  used,  it  may  be  necessary  to  intro- 
duce between  the  member  and  the  constrictor 
the  rung  of  a  chair  or  a  walking-cane  with 
which  to  twist  the  tourniquet  in  order  to  arrest 
the  haemorrhage. 

When  the  hsemorrhage  is  from  the  trunk, 
pressure  on  the  wound  or  upon  the  vessels  go- 
ing to  the  wound  must  be  relied  upon.  Capil- 
lary oozing  or  considerable  hsemorrhage  from 
small  arterioles  and  veins  may  be  readily  con- 
trolled by  the  application  of  an  ordinary  roller 
bandage  over  a  pad  or  dressing  placed  on  the 
bleeding  surface ;  the  amount  of  pressure  to 
be  applied  will  be  determined  by  that  neces- 
sary for  the  arrest  of  hsemorrhage,  but  it 
should  never  be  so  powerful  that  the  circula- 
tion in  the  limb  beyond  the  compression  is 
materially  interfered  with ;  otherwise  necrosis 
from  too  prolonged  ansemia  may  occur.  Equal- 
ly-adjusted pressure  from  the  tip  of  the  ex- 
tremity, applied  up  to  and  beyond  the  point 
of  bleeding,  will  overcome  this  difficulty.  Un- 
der such  conditions,  the  toes  and  fingers 
should  be  left  exposed,  so  that  the  circulation 
can  be  closely  observed.  Esmaroh's  elastic 
bandage  furnishes  the  ideal  method  of  tempo- 
rary control  of  haemorrhage  during  surgical 
operations.  When  it  is  properly  applied, 
haemostasis  is  complete  and  entire,  scarcely  a 
drop  of  blood  being  lost  even  in  operations 
upon  bone.  It  should  always  be  employed  in 
operations  upon  the  extremities.  In  ansemic 
subjects  compression  should  be  applied  forci- 
bly from  the  tip  of  the  extremity  up  to  near 
the  point  of  disease,  but  under  no  condition 
should  the  elastic  bandage  ever  be  carried  over 
a  diseased  surface,  since  the  powerful  compres- 
sion it  exerts  may  drive  septic  matter  into  the 
veins  or  lymphatics  and  thus  produce  irrep- 
arable damage.  When  the  elastic  bandage  has 
been  applied,  a  constrictor  should  be  placed 
well  above  the  point  of  operation,  and  when 
this  is  done  the  Esmarch  placed  below  can  be 
removed. 

3.  Elevation  of  a  limb  at  right  angles  to 
the  body,  gravitation  returning  the  bulk 
of  the  blood  to  the  centre.  The  value  of 
posture  in  the  arrest  of  hEemorrhage  can  not 
be  overestimated.  Even  traumatic  haemor- 
rhage that  is  violent  with  the  body  prone 
upon  the  ground  will  often  cease  spontane- 
ously if  the  part  is  elevated  as  high  as  pos- 
sible ;  and  in  wounds  of  the  thigh  close 
to  the  body  it  has  been  ray  habit  to  place  the 
patient  upon  a  table  or  bed,  and  to  elevate  the 
feet  so  that  the  body  reclines  at  an  angle  of 
45°.  After  all  operations  upon  the  hands, 
forearms,  feet,  and  legs,  the  elevated  posture 
should  be  maintained  in  order  to  prevent  ooz- 
ing into  the  dressing.  It  may  be  well  to  say, 
however,  that  in  certain  cases  of  amputation, 
as  at  the  hip  joint,  it  is  not  always  wise  to 
drive  all  the  blood  which  may  be  in  the  sound 
portions  of  the  diseased  limb  into  the  body, 
especially  in  plethoric  individuals,  since  the 
great  proportional  increase  in  the  blood  will 
throw  upon  the  heart  more  work  than  it  has 
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been  accustomed  to  perform.  In  ap_ 
constriction  to  a  member  of  the  body,  care 
should  be  taken  to  use  a  wide  rubber  bandage 
when  such  can  be  obtained,  since,  if  a  narrow 
loop  or  piece  of  rubber  tubing  is  used,  there  is 
danger  of  too  much  pressure  being  exercised 
upon  a  narrow  space.  In  this  way  nerves 
have  been  injured,  and  I  have  seen  several 
cases  of  temporary  paralysis  result  from  this 
practice. 

4.  In  surgical  work  the  artery  forceps  is  the 
most  satisfactory  means  of  preventing  or  ar- 
resting haemorrhage.  When  vessels  are  seen 
in  the  course  of  a  dissection  they  should  be 
clamped  on  either  side  before  they  are  divided. 
Much  time  can  be  saved  in  an  ordinary  surgi- 
cal operation  by  having  a  large  number  of 
artery  forceps.  Many  of  these  applied  to  bleed- 
ing points  produce  coagulation  in  the  vessels 
before  the  operation  is  ended,  and  the  applica- 
tion of  a  ligature  is  unnecessary.  In  this  way 
much  time  can  be  saved.  Other  vessels  will 
have  to  be  secured,  and  modern  experience 
teaches  us  that  carefully  sterilized  catgut  is 
perfectly  safe,  and  the  most  satisfactory  of  all 
ligature  materials. 

5.  Torsion  or  twisting.  By  this  method  the 
divided  ends  of  an  artery  are  seized  by  the  for- 
ceps and  twisted  round  and  round  three  or 
four  revolutions,  and  the  forceps  unclasped 
and  removed.  The  mechanism  of  occlusion  is 
the  destruction  of  the  elastic  and  epithelial 
layers  of  the  vessel,  while  the  connective-tissue 
sheath  and  the  adventitia  are  twisted  into  a 
fine  thread  which  does  not  unwind  after  the 
forceps  have  been  removed,  and  the  vessel  is 
thoroughly  occluded.  Torsion  answers  well  in 
the  case  of  small  arteries. 

6.  Acupressure  is  practically  obsolete  in 
modern  surgery.  It  consists  in  running  a 
needle  or  a  long  silver  or  metal  pin  underneath 
the  vessel  to  be  compressed,  and  throwing  a 
figure-of-eight  thread  over  the  two  exposed 
ends  of  the  needle. 

7.  The  ligature  is  the  chief  reliance  of  the 
surgeon.  In  ligation  of  the  larger  arteries — the 
subclavians,  carotids,  iliaos,andfemorals — large- 
sized  catgut  (No.  3  or  No.  4)  is  preferable.  In 
tying  the  exposed  ends  of  a  divided  artery  it 
is  advisable  to  seize  the  end  with  a  dissecting 
forceps  and,  with  a  dull  instrument,  preferably 
a  grooved  director,  dissect  back  the  sheath  and 
whatever  fat  and  connective  and  other  tissue 
overlaps  the  end  of  it,  so  that  the  ligature  may 
be  properly  applied  to  the  clean  vessel  wall. 
In  tightening  the  ligature  it  is  not  necessary 
to  use  such  pressure  that  even  the  endothelial 
and  elastic  coat  are  divided ;  but  the  walls 
should  be  snugly  brought  into  contact,  and  it 
is  well  enough,  when  the  first  knot  is  run 
down  and  tied,  to  leave  both  ends  of  the  liga- 
ture perfectly  slack,  until  the  second  and  even 
the  third  knots  are  run  down  and  secured.  If 
after  the  first  knot  is  tied  the  operator  pulls 
or  makes  tension  on  either  end  of  the  ligature, 
he  will  be  apt  to  loosen  it  at  the  point  of  con- 
striction, and  he  may  thus  tie  the  finishing 
knot  without  having  occluded  the  vessel.  The 
theory  was  advanced  by  Scarpa  many  years 
ago,  and  was  demonstrated  by  myself  in  1880, 
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and  in  the  later  classical  work  of  Ballanoe  and 
Edmunds,  that  the  process  of  occlusion  after 
deligation  of  arteries  was  by  proliferation  of 
the  endothelia  and  connective-tissue  cells  of 
the  vessel  and  the  well-known  process  of  cica- 
trization, following  inflammation  in  all  the 
soft  structures  of  the  body,  and  that  the 
formation  of  a  clot  was  not  at  all  essential  to 
permanent  occlusion. 

Many  surgeons  still  use  silk  as  a  ligature, 
and  others  have  substituted  numerous  ligatures 
other  than  catgut,  such  as  ox  aorta  (Barwell), 
deer  sinew  (Wragg),  and  sterilized  nerve  tissue 
(used  in  a  number  of  deligations  by  the  author). 
I  have  tied  the  larger  arteries  many  times  with 
catgut,  and  have  never  yet  seen  a  secondary 
hsemorrhage,  and  see  no  reason  why  any  other 
substance  should  be  substituted  for  this  excel- 
lent material.  The  few  accidents  which  have 
been  recorded  were  in  all  probability  due  either 
to  an  inferior  article,  which  introduced  septic 
matter  into  the  wound  and  set  up  inflammation 
and  suppuration,  or  to  the  vessel  being  tied 
over-tight,  weakening  the  walls,  which  gave  way 
under  the  action  of  the  heart. 

In  applying  a  ligature  to  an  artery  at  a  point 
remote  from  the  point  of  lesion — that  is,  to  an 
undivided  artery — the  vessel  should  be  exposed 
and  its  sheath  carefully  picked  up  by  the  for- 
ceps and  nicked,  so  that  the  aneurysm  needle 
(or  the  silver  probe,  which  can  be  used  for  this 
purpose  when  no  aneurysm  needle  is  at  hand), 
may  be  inserted  between  the  sheath  and  the 
walls  of  the  vessel,  and  made  to  pass  around  it ; 
the  artery,  being  thus  exposed,  can  be  tied  as 
heretofore  advised.  It  is  the  practice  of  many 
good  surgeons  to  apply  two  ligatures  when  a 
vessel  is  tied  in  continuity,  half  or  three  quar- 
ters of  an  inch  apart,  opening  the  sheath 
continuously  for  this  purpose,  and  then  dividing 
the  artery  midway  between  the  two  ligatures. 
I  have  never  employed  this  method  and  do  not 
see  the  necessity  for  it.  It  is  held  by  some, 
however,  that  there  is  less  likelihood  of  secon- 
dary haemorrhage  if  the  natural  longitudinal 
tension  of  the  vessel  is  relieved  by  its  division, 
both  ends  retracting  into  their  sheaths,  as  they 
.  do  in  division  in  ordinary  wounds.  All  ligature 
material  should  be  absolutely  sterile  when  em- 
ployed. 

8.  Heat,  either  in  the  form  of  the  actual 
cautery  or  in  that  of  water  heated  to  from  120° 
to  140°  F.,  is  a  very  excellent  haemostatic  under 
certain  conditions.  Demonstrations  of  the 
value  of  the  actual  cautery  are  seen  in  the 
ordinary  operation  for  hajmorrhoids  with  the 
clamp  and  cautery.  In  large  oozing  surfaces, 
compression  with  towels  dipped  in  hot  water 
is  an  excellent  means  of  stopping  capillary 
haemorrhage. 

9.  Cold,  in  the  shape  of  ice  or  very  cold 
water,  is  not  so  valuable  a  haemostatic  as  heat, 
but  acts  in  the  same  way,  by  exciting  contrac- 
tion of  the  non-striated  muscle  fibres. 

10.  Styptics,  such  as  persulphate  of  iron,  are 
sometimes  employed,  but  it  is  difBcult  to  un- 
derstand under  what  conditions  their  use  would 
be  justified. 

Dr.  Roswell  Park,  of  Buffalo,  has  pointed 
out  the  advantage  of  a  solution  of  autipyrine 


in  controlling  haemorrhage,  especially  over  the 
small  vessels  in  the  pia  mater.  It  is  sterile 
and  does  not  interfere  with  prompt  healing, 
and  causes  contraction  of  the  vessels,  but  not 
coagulation  of  escaped  blood.  It  is  applied  as 
a  spray. 

Gallic  and  tannic  acids  may  also  be  men- 
tioned, but,  like  the  iron  salts,  they  are  not  to 
be  employed  when  compression  or  heat  or  cold 
can  be  used. 

It  may  be  well  to  mention  the  action  of  cer- 
tain well-known  internal  remedies,  which  cause 
arterial  contraction  or  lessen  the  heart's  force, 
and  may  occasionally  be  of  service  in  arresting 
bleeding. 

11.  In  amputations  where  extensive  muscu- 
lar masses  are  cut  across,  as  in  the  thigh  or 
hip,  and  where  oozing  is  always  troublesome, 
it  is  advisable  to  pass  deep  sutures  of  strong 
catgut  through  the  muscles  in  various  direc- 
tions, tying  them,  and  thus  exercising  firm 
compression  upon  bleeding  capillaries  and 
even  larger  vessels,  which  otherwise  would 
require  separate  ligatures  and  much  valuable 
time. 

12.  Ligation  of  the  extremities.  One  of  the 
most  difficult  forms  of  haemorrhage  to  control 
is  that  occurring  within  one  of  the  cavities  of 
the  body,  especially  in  the  cranial  and  thoracic 
cavities.  Intraperitoneal  wounds  are  almost 
always  amenable  to  direct  interference  by  ab- 
dominal section  and  the  application  of  the 
ligature  to  the  bleeding  point.  But  this  is  not 
always  true,  especially  in  certain  conditions  of 
shook,  where  the  surgeon  may  doubt  the  pro- 
priety of  operative  interference.  In  wounds 
of  the  lungs  and  in  pulmonary  haemorrhage 
from  any  cause  direct  haemostasis  is  practically 
impossible. 

Under  any  condition  of  haemorrhage  in  any 
of  the  cavities  of  the  body  where  direct  inter- 
ference can  not  be  employed  it  should  be  the  aim 
of  the  surgeon  to  diminish  the  blood-pressure 
at  the  bleeding  point.  To  this  end  the  appli- 
cation of  ligatures  upon  the  extremities  of  the 
body  at  the  shoulders  and  at  the  hip  joint  may 
be  efficacious.  They  should  be  just  tight  enough 
to  interfere  with  the  return  of  blood  in  the  veins, 
yet  not  sufficiently  tight  to  occlude  the  artery, 
for  the  blood  must  flow  out  through  the  arteries 
and  be  prevented  from  returning  by  the  pressure 
of  the  ligatures  on  the  more  yielding  veins,  in 
order  to  fill  the  tissues  of  the  extremities 
with  blood  and  thus  hold  that  much  of  the 
circulating  fluid  in  reserve  until  the  haemor- 
rhage can  be  arrested  by  coagulation  at  the 
point  of  bleeding.  It  may  be  safely  assumed 
that  one  third  of  the  entire  volume  of  blood 
may  thus  be  held  in  abeyance.  The  danger  of 
shutting  off  too  much  blood  in  this  way  and 
producing  cerebral  anaemia  or  heart  failure, 
from  the  lack  of  volume  of  blood  upon  which 
the  heart  may  act,  must  not  be  forgotten,  and 
this  must  be  determined  by  the  case  under 
treatment.  The  ligatures  may  be  left  on  fifteen 
or  twenty  or  as  many  as  thirty  minutes,  and 
when  they  are  removed  it  should  be  done 
gradually,  since  the  return  of  the  blood  which 
has  been  imprisoned  in  the  extremities  might 
so  suddenly  mcrease  the  volume  in  the  vessels, 
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the  heart's  action  being  likewise  increased,  that 
the  coagula  might  be  forced  out  of  the  vessels 
at  the  point  of  heemorrhage. 

Even  so  short  a  sketch  of  hsemostasis  as  this 
should  not  be  concluded  without  insisting  upon 
the  value  of  the  injection  of  hot  saline  solution 
in  cases  of  hEemorrhage.  To  make  this,  take 
ordinary  water  which  has  been  boiled  for  pur- 
poses of  purification  and  allowed  to  cool  to 
110°  or  120°  F.,  at  which  temperature  it  is  just 
about  as  hot  as  the  hand  can  comfortably  bear, 
and  to  a  quart  of  this  add  an  ordinary  level- 
filled  teaspoonful  of  salt.  The  water  should 
be  kept  warm  while  being  used,  since,  if  it  is 
allowed  to  run  in  cold,  it  will  extract  animal 
heat  from  the  body,  but  when  used  warm  it 
will  add  heat  to  the  body,  which,  of  course,  is 
of  benefit.  It  can  be  thrown  in  through  an 
open  vein,  or  a  vein  can  be  opened  in  the  arm 
and  an  ordinary  pipette  introduced  into  it,  the 
other  end  being  attached  to  the  tube  of  a 
fountain  syringe.  Care  must  be  taken  to  pre- 
vent the  ingress  of  air  into  the  vein  by  filling 
the  pipette,  which  has  been  introduced  into 
the  vein,  with  the  hot  solution  before  the  finger 
has  been  removed  from  the  compressed  vein 
between  the  pipette  and  the  heart,  and  then 
allowing  the  fluid  to  run  through  the  rubber 
tubing.  As  soon  as  it  escapes  freely  the  tubing 
may  be  closed  with  the  finger  and  thumb  about 
a  foot  from  the  point  of  connection  and  then 
attached  to  the  pipette.  AH  air  is  thus  ex- 
cluded. The  quantity  to  be  employed  may  be 
varied  as  the  heart's  action  demands.  I  have 
used  as  much  as  five  pints  in  a  single  operation 
where  there  was  great  hsemorrhage.  It  will 
be  observed  that  after  from  half  a  pint  to  a 
pint  has  been  allowed  to  flow  in  the  pulse  will 
tall  from  120  or  140  to  100  or  80,  and  this 
should  be  the  criterion,  since  the  rapidity  of 
the  action  of  the  heart  is  due  to  the  lack  of 
volume  of  blood  it  has  to  act  upon.  In  par- 
turition, where  the  patient  is  exhausted  from 
profuse  haemorrhage,  five  or  six  pints  or  more 
may  at  times  be  required. — John  A.  Wteth. 

HAMAHXiLIS,  or  witch  hazel,  consists  of 
the  leaves  or  bark  of  Hamamelis  virginiana,  a 
North  American  shrub,  growing  east  of  the  Mis- 
sissippi River.  The  long  leaves,  which  should 
be  collected  when  the  twigs  are  flowering  in 
autumn,  have  a  tea-likeodourand  an  astringent, 
bitter  taste.  The  fresh  leaves,  hamamelis,  are 
used  to  prepare  the  fluid  extract,  extractum 
hamamelidis  fluidwni  (U.  S.  Ph.).  The  dose  is 
30  minims.  It  is  used  as  an  astringent  and 
hce/mostatic  in  hasmorrhages  and  hiemorrhoids. 

Hamamelis  contains  about  10  per  cent,  of 
tannic  acid.  It  also  has  odorous  and  bitter 
extractives,  a  trace  of  oil,  and  an  active  prin- 
ciple whose  physiological  properties  have  not 
been  fully  determined.  Wood,  of  Philadelphia, 
and  Guy,  of  Paris,  have  injected  large  amounts 
of  a  very  concentrated  distillate  of  hamamelis 
into  mammals  and  frogs,  producing  effects 
which  did  not  differ  from  those  of  similar  in- 
jections of  distilled  water. 

The  American  Indians  have  long  used  witch 
hazel  as  a  sedative.  A  proprietary  extract,  said 
to  be  made  by  distilling  the  bark  in  6-per- 


cent, alcohol,  has  been  a  very  jjopular  household 
remedy  for  external  application,  with  friction, 
to  sprains  and  Iruises,  and  for  the  internal 
medication  of  numerous  ailments.  Hamamelis 
has  been  used  as  a  tonic  and  as  a  vulnerary, 
but  it  seems  probable  that  its  virtues  are  those 
of  an  astringent,  with  a  possible  haemostatic 
action.  The  latter  property  is  doubted  by 
many. 

The  local  astringent  effect  of  the  tannic  acid 
in  hamamelis  is  to  coagulate  the  tissue-albu- 
min, and  to  constringe  the  connective  tissue 
so  that  the  calibre  of  superflcial  vessels  is  less- 
ened, thus  diminishing  secretions  and  passive 
haemorrhages  of  leucocytes  and  plasma.  It 
thus  has  a  local  styptic  effect  in  active  hmmor- 
rhages,  coagulating  the  blood  and  constringing 
the  tissues.  Wounds,  ulcers,  and  oozing  areas 
have  their  broken  surfaces  tanned,  and  their 
secretions  coagulated  and  disinfected.  Peris- 
talsis and  the  secretions  of  enteritis  are 
checked. 

The  hmmostatic  and  astringent  effects  of  the 
application  of  hamamelis  to  hcemorrhoids  gives 
partial  relief  in  many  oases.  The  bleeding  is 
stopped,  the  piles  are  constringed  to  a  smaller 
size,  and  the  cleansing  and  disinfectant  actions 
of  the  lotion  or  ointment  are  of  considerable 
benefit.  In  varicose  veins  and  other  forms  of 
venous  dilatation  and  engorgement,  hama- 
melis has  been  given  internally  with  varying 
effects. 

Witch  hazel  may  be  used  internally  as  a 
hjemostatic  for  hcemorrhoids,  pulmonary,  renal, 
and  uterine  hmmorrhage,  purpura,  and  hcema- 
temesis.  It  may  be  used  in  gastric  catarrh, 
diarrhoea,  dysentery,  chronic  bronchitis,  and 
the  colliquative  sweating  of  phthisis. 

Hamamelis  may  be  used  externally  for  piles, 
superficial  hcemorrhage  from  small  U'ounds, 
epistaxis,  bleeding  from  the  mouth,  throat, 
anus,  or  vulva,  or  discharges  from  the  skin, 
ears,  nose,  eyes,  urethra,  vagina,  uterus,  or 
rectum ;  to  harden  chapped  nipples  and  tender 
feet,  to  check  catarrh  and  oozings,  and  as  a 
mouth  gargle  in  chrbnic  sore  throat.  The  alco- 
hol in  the  tinctures  and  the  friction  used  in 
applying  them  are  the  probable  causes  of  relief 
in  sprains  and  bruises. 

HAEiTSHOBN.  —  See  under   Ammonium 

CARBONATE. 

HEADINE. — This  name  has  been  given  to 
an  English  proprietary  preparation  said  to 
consist  of  acetanilide  and  sodium  bicarbonate. 

HEAT  as  a  therapeutic  agent  depends  for 
its  activity  upon  a  number  of  factors,  and  these 
vary  with  the  method  of  application  and  with 
the  temperature  employed.  A  profound  action 
upon  the  circulation  follows  the  external  or 
internal  application  of  heat,  whatever  its  form. 
If  the  heat  is  considerable  in  amount  and  the 
area  of  application  sufficient,  the  heart's  action 
is  made  more  rapid  and  more  forcible,  but  a 
secondary  weakening  will  occur  if  the  applica- 
tion is  too  long  continued  or  the  heat  too  great, 
and  in  the  latter  case  heat-stroke  may  follow. 
That  heat  is  thus  a  stimulant  of  much  value  is 
proved  by  the  success  which  follows  its  employ- 
ment in  conditions  of  exhaustion  and  shoix. 
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but  the  circulatory  enfeeblement  which  may 
secondarily  result  is  shown  by  the  syncope 
occurring  not  rarely  in  those  who  too  long 
subject  themselves  to  the  heat  of  the  Turkish 
or  Russian  bath.  Besides  the  cardiac  action 
of  high  temperature,  its  action  upon  the  blood- 
vessels is  an  important  one.  If  the  heat  is 
moderate  there  occurs  in  the  area  to  which  the 
application  is  made  a  relaxation  of  all  the 
tissues,  the  vessels  included.  It  is  for  this  rea- 
son that  the  part  heated  becomes  reddened, 
and  that  from  it  an  increased  perspiration 
takes  place.  Such  an  effect  is  seen  from  the 
general  exposure  to  heat  which  takes  place  in 
the  hot-air  bath,  as  well  as  from  the  applica- 
tion of  heat  locally,  and  from  the  use  of  hot 
drinks  a  similar  result  is  observed  in  the  gen- 
eral cutaneous  hyperaemia  which  they  cause. 
If  the  heat,  when  locally  applied,  is  extreme, 
however,  no  such  hyperemia  takes  place,  but 
instead  there  is  present  a  diminution  of  the 
blood  in  the  parts,  as  is  exemplified  in  the 
pelvic  bloodlessness  resulting  from  the  use  of 
very  hot  vaginal  douches,  as  well  as  in  the 
hsemostatio  action  of  very  hot  applications. 
To  these  actions  should  be  added  the  power  of 
substitution  possessed  by  heat  in  algid  states. 
An  example  of  this  may  be  witnessed  in  the 
symptoms  and  phenomena  of  coldness  which 
collapse  presents,  and  the  well-known  benefit 
which  results  in  such  cases  when  heat  is  em- 
ployed. And,  finally,  heat  has  a  further  action 
to  destroy  tissues  when  applied  in  great  in- 
tensity. Though  the  chemical  escharotics  no 
doubt  are  oftener  employed,  the  hot  iron  as  a 
therapeutic  agent  is  none  the  less  effective. 
Counter-irritation,  too,  however  its  action  is 
to  be  explained,  certainly  is  most  efficiently 
accomplished  by  heat.  Heat  is  thus  active 
medicinally  by  virtue  of  a  number  of  physio- 
logical actions. 

It  will  best  serve  my  purpose  to  consider  the 
therapeutics  of  heat  as  based  upon  its  physio- 
logical actions,  mentioning  under  each  physio- 
logical division  the  morbid  conditions  which 
may  be  relieved  by  heat  and  the  manner  in 
which  its  action  is  to  be  elicited. 

As  a  cardiac  stimulant  heat  is  a  valuable 
accessory  to  medicinal  stimulation,  and  in  fact 
there  are  many  conditions  of  circulatory  en- 
feeblement in  which  it  is  the  more  active  agent 
of  the  two.  Thus  may  be  treated  shock,  col- 
lapse, exhaustion,  drowning,  narcotic  poisoning, 
and  allied  conditions.  As  a  means  to  accom- 
plish the  end,  heat,  however  applied,  will  be  in- 
dicated. The  more  usual  means  are  hot  drinks, 
hot  enemata,  the  hot  bath,  the  application  of 
heated  cloths,  hot-water  bags  and  bottles,  hot 
bricks  or  sand  bags,  and  the  use  of  friction. 

To  supply  heat  to  the  body  in  algid  states 
the  same  means  may  be  employed,  but  it  must 
not  be  supposed  that  the  mere  covering  of  a 
patient  in  the  algid  state  with  clothing  will 
give  back  to  him  the  heat  he  has  lost.  On  the 
contrary,  a  positive  heat  supply  is  necessary, 
and  from  protection  by  coverings  nothing  more 
can  be  expected  than  a  prevention  of  further 
heat  dissipation.  These  algid  states  are  many 
of  them  included  in  the  list  given  in  the  last 
paragraph,  but  to  these  may  be  added  expos- 


ure, provided  it  does  not  reach  the  point  of 
freezing,  when,  as  is  well  known,  heat  is  contra- 
indicated;  chilling  from  any  cause— submersion, 
for  example ;  and  the  algid  states  of  such  dis- 
eases as  cholera.  In  the  algidity  of  hmmor- 
rhage,  however,  heat  must  be  most  cautiously 
employed,  lest  with  the  resultant  stimulation 
of  circulation  the  hsemorrhage  be  revived. 

To  promote  perspiration  and  thus  to  favour 
elimination  is  one  of  the  most  important  appli- 
cations of  heat.  No  more  perfect  example  can 
be  had  of  this  than  the  action  of  the  hot-air 
bath  in  kidney  diseases  or  urccmia,  though  the 
Turkish  bath  is  in  like  manner,  if  less  decided- 
ly, effective.  The  production  of  diaphoresis  is 
effective  too  in  the  abortion  or  removal  of  in- 
flammatory conditions  within  the  body,  and 
the  internal  and  external  employment  of  heat 
to  cause  the  familiar  "sweat,"  an  efficacious 
procedure  in  such  conditions  as  coryza,  bron- 
chitis, and  muscular  rheumatism,  is  well 
known. 

The  constringing  and  contracting  of  tis- 
sues is  accomplished  by  heat  as  it  is  by  cold. 
There  seems  good  reason  to  believe  that  the 
contraction  due  to  heat  is  more  lasting  than 
that  due  to  cold,  and,  moreover,  heat  is  ap- 
plicable for  this  object  where  cold  might  not 
be,  as  is  exemplified  in  the  vaginal  douche.  In 
haemorrhage  which  can  be  directly  reached  and 
acted  upon  by  heat  this  action  is  invaluable, 
but  it  must  be  heat  and  not  warmth  which  is 
used,  for  warmth,  so  far  from  contracting 
tissues,  will  but  relax  them,  and  thus  increase 
the  bleeding.  In  pelvic  congestion  hot  vaginal 
douches  are  beneficial,  and  for  sprains  no  im- 
mediate treatment  is  superior  to  prolonged 
soaking  of  the  injured  part  in  water  as  hot  as 
can  be  borne. 

Relaxation  of  the  tissues  is  accomplished 
by  warmth  rather  than  by  heat,  and  if  the 
warmth  is  associated  with  moisture  the  effect 
is  heightened.  Of  such  a  combination  the 
poultice  is  an  example,  and  its  indications  are 
too  familiar  to  need  detailed  consideration. 
That  such  applications  are  anodyne,  too,  is 
beyond  doubt,  but  simply  by  virtue  of  the 
relaxation  they  produce.  The  inhalation  of 
warm  steam  in  inflammatory  conditions  of 
the  throat,  the  application  of  warmth  to  the 
neck  in  laryngismus  stridulus,  the  lessening  of 
colic  by  fomentations,  and  even  the  quieting  of 
choreic  movements  by  the  warm  pack,  are  ex- 
amples of  this  relaxation. 

To  determine  a  flow  of  blood  away  from 
temporarily  congested  areas  is  well  accom- 
plished by  heat,  for  nothing  could  be  more 
striking  than  the  benefit  observed  in  infantile 
convulsions  when  a  hot  bath  is  giren,  unless 
it  is  the  relief  in  congestive  dysmenorrhma 
which  comes  from  the  hot  foot-bath. 

The  softening  effect  of  heat  upon  skins 
chronically  diseased  is  well  known,  though  it 
is  usually  warmth  rather  than  heat  which  is 
employedj^and  warmth  and  moisture  in  par- 
ticular. The  Turkish  bath  and  the  Russian 
bath  are  thus  active,  as  well  as  a  vast  number 
of  medicinal  baths,  of  which  it  is  probable  that 
warmth  and  moisture  represent  the  sole  or  at 
least  the  most  important  factors.    Hot  appli- 
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cations  are  sometimes  most  beneficial  for  the 
relief  of  itching,  and  hot  baths  are  serviceable 
in  hastening  the  development  of  eruptions. 

Hot  applications  by  stimulating  the  local 
circulation  are  effective  in  promoting  absorp- 
tion of  inflammatory  exudations,  and  the  hot 
douche,  especially  if  used  in  alternation  with 
the  cold  douche,  is  of  much  benefit  in  such 
cases,  as  is  exemplified  by  chronie  articular 
thickening  and  adhesion. 

That  heat  is  a  counter-irritant  is  of  course 
true,  and  poultices  no  doubt  owe  their  action 
not  alone  to  relaxation  but  also  to  counter- 
irritation.  The  actual  cautery,  when  used  to 
the  degree  of  producing  erythema,  is  a  more 
perfect  example  of  this,  however,  as  is  also  the 
production  of  a  blister  by  heat.  (See  also  un- 
der Germicides,  page  443.) 

[Heat  applied  over  certain  regions  of  the 
spinal  column  seems  to  act  as  a  stimulant  to 
the  underlying  portions  of  the  spinal  cord  and 
thus  to  reduce  congestion  of  organs  whose 
nerve  supply  comes  from  those  areas  of  the 
cord.  A  familiar  example  is  the  reduction  of 
pelvic  congestion  and  the  control  of  menor- 
rhagia  and  metrorrhagia  by  the  application  of 
a  hot-water  bag  over  the  junction  of  the  dorsal 
and  lumbar  portions  of  the  spine.] 

Henry  A.  Griffin. 

HEDEOMA  (U.  S.  Ph.),  the  leaves  and  tops 
of  Hedeoma  pulegioides,  an  American  variety 
of  pennyroyal,  is  aromatic  and  carminative. 
The  volatile  oil,  oleum  hedeomcB  (U.  S.  Ph.), 
may  be  given  in  doses  of  from  2  to  10  drops  in 
colic  and  nausea. 

HELENIN,  HELENIUM.— See  under 
Inula. 

HELLEBOBE,  AMERICAN.— See  Ve- 

RATRUM  VIRIDB. 

HELLEBORE,  BLACK.— The  HeUebo- 
rus  niger,  a  ranunoulaceous  plant  indigenous 
to  central  and  southern  Europe,  is  little  used 
in  medicine  at  the  present  day,  because  of  its 
irritating  properties  and  of  its  harsh  poisonous 


The  JRammculacecB  are  distinguished  by  the 
fact  that  all  of  them  contain,  when  fresh,  a 
peculiar  acrid  sap  or  juice  which  is  so  irritat- 
ing to  the  mucous  membranes  that  they  are 
avoided  by  grazing  cattle,  although  when 
mixed  in  hay  and  thoroughly  dried  they  are 
eaten  with  apparent  indifference.  The  acrid 
matter  either  evaporates  or  is  so  modified  in 
the  process  of  drying  as  to  lose  its  irritating 
power. 

The  parts  of  the  black  hellebore  that  are 
used  in  medicine  are  the  rhizome,  or  root-stalk, 
and  the  rootlets.  Besides  starch,  resin,  and 
other  ordinary  vegetable  matters,  they  contain 
certain  specific  compounds,  among  which  there 
are  two,  helleborin  and  hellehorein,  that  have 
been  separated  and  found  to  be  almost  if  not 
quite  identical  with  the  two  active  constituents 
of  green  hellebore,  Veratrum  viride.  I  allude 
to  this  in  order  to  direct  attention  to  the  some- 
what confusing  nomenclature  which  may  pos- 
sibly be  a  source  of  error. 

While  both  black  and  green  hellebore  contain 
these  two  constituents,  hellehorin  and  helle- 


horein, they  do  not  contain  them  in  the  same 
quantities,  absolutely  or  relatively,  and  there- 
fore their  physiological  action  is  not  the  same. 
We  should  also  remember  that  the  white  helle- 
bore contains  neither  of  them,  but  has  its  own 
active  principles,  and  can  not  be  satisfactorily 
substituted  for  them  unless  in  an  emergency, 
when,  in  small  doses,  it  might  replace  Veratrum 
viride,  or  green  hellebore,  as  a  cardiac  and  spi- 
nal sedative. 

And,  further,  we  should  remember  that 
veratrine,  the  great  sedative  alkaloid,  is  not 
derived  from  Veratrum  viride,  nor  from  the 
ivhite  hellebore,  Veratrum  album,  as  its  name 
would  suggest,  but  from  sabadilla,  a  Mexican 
plant  of  the  Melanthacece,  and  it  was  thought 
at  the  time  of  its  discovery  to  be  identical  with 
an  alkaloid  obtained  from  Veratrum  album. 

The  physiological  action  of  black  hellebore 
is  distinctly  dual,  depending  as  it  does  on  the 
presence  of  the  two  glucosides,  helleborein  and 
helleborin.  The  former  is  an  irritant  to  the 
mucous  membrane  of  the  entire  alimentary 
tract,  the  kidneys,  and  other  glandular  organs, 
at  the  same  time  exerting  a  profoundly  poi- 
sonous influence  upon  the  circulatory  and 
respiratory  apparatus.  The  latter  is  a  power- 
ful narcotic  and  depressant  to  the  cerebro- 
spinal system. 

As  the  result  of  the  combination  of  two  such 
potent  agents  we  see  the  ingestion  of  moderate 
doses  of  black  hellebore — say  from  15  to  20 
grains  of  the  powder — followed  by  warmth  or 
even  burning  in  the  stomach,  with  a  tendency 
to  nausea,  more  or  less  pronounced  in  accord- 
ance with  the  size  of  the  dose  and  the  suscep- 
tibility of  the  subject ;  and  catharsis,  which  is 
not  a  typical  symptom,  although  there  is 
always  decided  irritation  of  the  entire  intestine, 
even  to  the  extent  of  producing  the  secretion 
of  a  great  quantity  of  sanguinolent  serum  and 
mucus.  The  absence  of  stools  in  some  cases 
of  poisoning  is  probably  due  to  paresis  of  the 
muscular  coat  of  the  intestine.  Further  irri- 
tative symptoms  are  diuresis,  followed  in  some 
cases  by  suppression  of  urine,  owing  to  the 
exaggerated  hypersemia,  hjematuria,  and  albu- 
minuria, with  disturbance  of  the  cardiac  and 
respiratory  functions.  If  the  dose  is  small  or 
moderate,  the  pulse  is  slower  and  stronger, 
showing  an  effect  which  closely  resembles  that 
of  digitalis,  but  after  larger  doses  the  heart's 
action  becomes  exceedingly  rapid  and  feeble, 
while  the  respiration  is  slow  and  laboured,  and 
so  continues  until  after  the  heart  has  ceased  to 
beat.  The  nervous  symptoms  are  a  feeling  of 
fulness  in  the  head,  vertigo,  pains  in  various 
parts  of  the  body,  and,  if  a  lethal  dose  has  been 
taken,  stupor  ending  in  convulsions. 
•  There  is  uo  special  antidote,  the  treatment 
in  case  of  poisoning  consisting  in  the  use  of 
measures  for  the  simple  maintenance  of  life, 
together  with  such  efforts  as  suggest  them- 
selves to  the  physician  as  of  use  in  relieving 
the  symptoms.  The  stomach  should  be 
emptied  if  free  vomiting  has  not  already 
occurred. 

[Black  hellebore  has  very  properly  been 
dropped  from  the  pharmacopoeias.  It  is  a 
violent  hydragogue  cathartic,  and  is  said  to 
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be  emmenagogue.    The  dose  of  the  powdered 
root  is  from  5  to  15  grains.] 

Benjamin  P.  Westbrook. 

HELLEBORE,  GBEEX; — SeeVEBATRUM 

VIRIDE. 

HELLEBORE,  WHITE. — EelUborus  al- 
bus,  or  Veratrum  alhum,  is  a  plant  of  the  nat- 
ural order  Melanthacece,  growing  throughout 
the  southern  portion  of  Europe,  on  the  borders 
of  the  Mediterranean,  and  recently  discovered 
in  California  and  Colorado.  It  is  little  used 
in  modern  medicine,  although  it  is  official  in 
the  Uer.  Ph.  as  rhizoma  veratri  and  in  the 
preparation  tinciura  veratri;  indeed,  is  not  to 
be  recommended  excepting  in  an  emergency, 
when  the  more  valuable  Veratrum  vinde,  or 
the  alkaloid  veratrine,  is  not  available. 

Like  the  other  plants  of  this  order,  Vera- 
trum viride  and  tne  Mexican  sabadilla,  from 
the  latter  of  which  the  alkaloid  veratrine  is 
obtained,  its  action  is  twofold.  In  the  first 
place,  and  as  regards  its  local  action  on  the 
primae  viae,  it  is  intensely  irritant,  producing, 
in  small  doses,  heat  or  burning  in  the  mouth, 
oesophagus,  and  stomach ;  in  larger  amounts, 
the  most  violent  irritation  in  these  parts, 
together  with  diffuse  abdominal  pain,  with 
burning  and  distress  in  the  region  of  the 
sacrum.  To  this  are  added  thirst,  salivation, 
increased  secretion  of  the  gastric  and  intestinal 
juices,  nausea,  vomiting,  and  sometimes  purg- 
ing.* Secondly,  its  action  upon  the  nervous 
system  is  profound  and,  like  that  upon  the 
alimentary  canal,  of  such  a  character  as  to 
indicate  extreme  danger  in  its  careless  admin- 
istration. The  symptoms  refer  both  to  the 
cerebro-spinal  axis  and  to  the  sympathetic  and 
splanchnic  systems ;  in  fact,  the  apparently 
local  phenomena  may  be,  and  are  mostly,  due 
to  its  effects  on  the  nervous  apparatus,  as  the 
symptoms  may  all  follow  upon  its  hypodermic 
injection. 

The  obviously  nervous  symptoms  are  pallor, 
faintness,  vertigo,  great  muscular  weakness, 
with  a  sensation  of  stiffness  in  the  limbs,  cold 
sweat,  dilated  pupils,  dull  headache  (perhaps 
from  cerebral  anaemia),  dimness  of  vision,  di- 
minished arterial  pressure,  disturbance  of  the 
urinary  secretion,  which  may  be  increased  or 
diminished  in  accordance  with  the  dose  and 
the  idiosyncrasy  of  the  patient,  and,  when  the 
dose  is  lethal,  unconsciousness  with  convul- 
sions. 

The  greater  violence  of  the  action  of  Vera- 
trum  alhum,  as  compared  with  that  of  Vera- 
trum viride,  appears  to  be  due  to  the  fact  that 
its  active  principle,  instead  of  being  the  same, 
is  an  alkaloid  called  by  its  discoverer,  Mr.  C. 
L.  Mitchell,  veratralbine,  much  more  irritating 
in  its  effects  than  veratrine. 

The  therapeutic  indications  for  the  white 
hellebore  are  the  same  as  for  veratrine  or  Ve- 
ratrum viride.    It  is  probable  that  very  small 


*  Purging  as  a  symptom  is  not  mentioned  by  the 
older  writers  or  by  Woodman  and  Tidy  in  their 
work  on  Toxicology.  But  H.  C.  Wood  refers  to  it,  and 
it  is  also  alluded  to  by  Still6  and  Maiech  {Nat.  Dis- 
pens. )  as  oecurring  after  prolonged  administratiou  of 
the  drug. 


doses  would  be  of  use  in  sthenic  febrile  con- 
ditions, such  as  acute  crupous  pneumonia, 
acute  pleurisy,  and  the  active  febrile  and  in- 
flammatory states  generally. 

It  might  even  be  used,  as  Norwood  used 
Veratrum  viride,  in  acute  gastritis,  if  the 
doses  were  sufficiently  minute ;  or  even  in  acute 
pericarditis,  as  has  been  recommended.  But 
in  such  case  the  quantity  administered  should 
be  not  over  J  or  i  of  a  grain  of  the  powdered 
root,  or,  better  still,  from  3  to  5  minims  of  the 
wine  of  the  Lond.  Ph.  Either  of  these  small 
doses  might  be  used  once  in  two  hours  with 
safety.  The  main  point  in  its  use  is  to  secure 
arterial  sedation,  diaphoresis,  a  moderate  in- 
crease of  the  mucous  glandular  secretions,  and 
subduction  of  cerebro-spinal  irritation. 

This  drug  has  been  used  for  the  destruction 
of  lice,  the  itch  mite,  etc.,  and  is  very  eflfioaoious; 
but  it  is  not  recommended,  on  account  of  the 
dangers  from  its  absorption,  especially  through 
the  delicate  and  highly  vascular  skin  of  young 
children. — Benjamin  F.  Westbrook. 

HELLEBOREIN,  HELLEBOBIN.— 
See  under  Hellebore,  Black,  and  Hellebore, 
White. 

HELLEBORTJS  ALBUS.— See  Helle- 
bore, White. 

HELLEBORTJS  NIGER.— See  Helle- 
bore, Black. 

HEMIDESMTJS,  hemidesmi  radix  (Br. 
Ph.),  Indian  sarsaparilla,  the  dried  root  of 
Hemidesmiis  indicus,  has  been  used  as  a  tonic, 
antisyphilitic,  diuretic,  and  diaphoretic.  The 
dose  of  the  syrup,  syrupus  hemidesmi  (Br.  Ph.), 
is  1  fl.  drachm. 

HEMLOCK. — See  Cicuta  and  Conium. 

HEMP. — See    Apoctnum    and    Cannabis 

INDICA. 

HENBANE.— See  Hyosotamus. 

HEPATICS  are  measures  which  directly 
or  indirectly  act  on  the  liver.  The  cholagogues 
stimulate  the  production  or  excretion  of  bile ; 
the  hydragogues  deplete  the  portal  vein ;  the 
diuretics  remove  urea ;  and  the  diabetics  con- 
trol nutrition  and  the  excretion  of  sugar. 

The  liver  cells  act  upon  the  blood  from  the 
portal  vein  to  form  bile,  urea,  and  glycogen. 
An  excess  of  rich  food,  especially  of  meats  and 
alcohol,  will  overwork  and  disorder  the  liver, 
indicating  that  the  diet  should  be  adapted  to 
the  needs  of  the  system.  Luxurious  living  in 
warm  climates  and  sedentary  occupations  in 
poorly  ventilated  rooms  will  prevent  the  liver 
cells  from  receiving  enough  oxygen  from  the 
blood  of  the  hepatic  artery.  The  cool  air  of 
fields,  parks,  or  well-ventilated  rooms,  and  out- 
door exercise  have  decided  tonic  effects  on  the 
liver  by  promoting  an  increased  vital  action 
of  every  tissue.  Inactive  bowels,  kidneys,  lungs, 
or  skin  may  cause  the  products  of  the  liver  to 
be  retained  and  so  weaken  its  action.  The 
necessary  complete  excretion  may  be  brought 
about  by  stimulating  the  intestinal,  renal,  pul- 
monary, or  cutaneous  functions. 

A  disordered  liver  secretes  a  bile  which  is  so 
impaired  as  to  have  lost  its  normal  peristaltic 
effect  upon  the  muscular  coats  of  the  intestines, 
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and  this  results  in  constipation.  The  normal 
antiseptic  efEeet  of  the  bile  upon  the  intestinal 
contents  is  also  lost.  The  latter  ferment  into 
the  gases  of  flatulence,  and  into  irritant  poisons 
which  set  up  a  diarrhcea  with  foul,  pale  faeces. 
The  light  colour  of  the  latter  is  due  to  the 
absence  of  normal  bUe  pigments,  which  may 
be  found  in  the  dark  urine. 

In  jaundice  the  skin,  the  whites  of  the  eyes, 
and  the  other  tissues  are  coloured  yellow  by 
bile  pigments,  formed  in  the  liver  cells  but 
forced  to  enter  the  blood  in  such  great  quan- 
tity that  the  urine  can  not  remove  them.  In  the 
obstructive  form  the  bile  has  been  so  thickened 
as  to  plug  the  inflamed  duets  with  inspissated 
bile,  and  the  resulting  distended  gall  bladder, 
indicated  by  a  tender  hepatic  area,  has  probably 
allowed  the  formation  of  biliary  calculi.  The 
occasional  passage  of  these  gallstones  causes 
the  severe  pain  of  biliary  colic.  An  excess  of 
bile  poured  into  the  duodenum  causes  bilious 
diarrhcea. 

The  symptoms  of  "  biliousness  "  are  due  to 
the  circulation  in  the  blood  of  products  of  dis- 
ordered metabolism.  These  include  many 
abnormal  toxines  as  well  as  an  excess  of  such 
normal  products  as  urea  and  uric  acid.  They 
so  affect  the  nervous  centres  as  to  cause  lassi- 
tude, sleepiness,  headache,  irritable  temper, 
depression,  and  melancholy.  These  poisons 
produce  muscular  debility,  with  aches,  fatigue, 
flabbiness,  and  tremors.  The  effect  on  the 
general  nutrition,  together  with  the  loss  of  the 
digestive  action  of  the  bile,  may  result  in 
emaciation.  The  deranged  circulation  causes 
palpitation  and  flushing.  At  length  the  heart 
and  vessels  may  become  diseased,  causing  gout 
in  the  joints  and  skin.  The  overworked  renal 
excretion  may  produce  lithaemia  and  renal  or 
vesical  calculi. 

In  diabetes  the  glycogen-forming  and  gly- 
cogen-storing  functions  of  the  liver  are  so 
deranged  that  sugar  appears  in  the  blood,  the 
tissues,  and  the  increased  urine.  Thirst,  hunger, 
and  wasting  are  the  chief  symptoms.  In  some 
cases  the  hepatic  centre  in  the  brain  may  be 
injured.  The  sugar  disappears  from  the  urine 
under  the  administration  of  codeine  and  the 
removal  of  starches  and  sugars  from  the  diet. 

Among  the  direct  cholagogues  which  stimu- 
late the  secretion  of  bile  are  ipecac,  rhubarb, 
podophyllum,  aloes,  corrosive  sublimate  not 
decomposed  into  calomel,  eolocynth,  sodium 
phosphate  and  sulphate,  ammonium  phosphate, 
euonymin,  iris,  jalap,  scammony,  and  benzoic 
acid ;  the  mineral  acids  and  sodium  bicarbon- 
ate, which  increase  the  glycogen ;  arsenic,  which 
lessens  the  'glycogen ;  antimony,  which  lessens 
the  glycogen  but  increases  the  urea ;  and  col- 
chicum,  which  diminishes  the  urea. 

The  indirect  cholagogues  act  by  sweeping 
the  bile  from  the  duodenum,  and  thus  in  a  re- 
flex way  from  the  biliary  ducts  and  gall  blad- 
der. They  include  calomel,  other  mercurials, 
and  the  cathartic  purgatives.  These  are  gen- 
erally followed  by  nydragogues  to  evacuate  the 
bowels  and  deplete  the  portal  vein.  Olive  oil 
is  used  in  the  removal  of  biliary  calculi.  Ace- 
tate of  lead  and  intestinal  irritants  decrease 
the  bile.    Nitrite  of  amyl  and  bicarbonate  of 


sodium  increase  the  glycogen.  Opium  and 
morphine  diminish  the  bUe,  the  glycogen,  and 
the  urea.  Phosphorus  and  chloride  of  am- 
monium lessen  the  glycogen  but  increase  the 
urea.  Alcohol,  quinine,  tea,  and  coffee  relieve 
bilious  depression  but  diminish  the  urea. 

H  EXAME  TH  YLE  NET  E  TRAM  INE. 

— See  Urotkopine. 

HIDEOTICS.— See  Diaphoretics. 

HIBTIDO.— The  leech.    See  Leechiko. 

HIVE  SYBTJP.— See  under  Squill. 

HOANGr-NAN,  the  bark  of  Strychnos  gaul- 
theriana,  contains  strychnine  and  brucine.  Be- 
sides its  use  in  cases  in  which  strychnine  is 
indicated,  it  has  been  thought  efBcient  in  ra- 
bies, leprosy,  and  scrofula.  The  powder  may 
be  given  in  daily  amounts  of  10  grains,  in 
divided  doses. 

HOMATROPINE  is  an  alkaloid  obtained 
by  splitting  atropine  or  hyoscyamine  into  tro- 
pine  and  tropic  acid,  and  then  evaporating  a 
mixture  of  tropine  and  mandelic  or  amygdalic 
acid  with  dilute  hydrochloric  acid.  The  alka- 
loid thus  obtained  is  in  transparent,  colourless, 
regular  crystals,  not  very  soluble  in  water,  but 
nevertheless  hygroscopic  and  very  deliquescent. 
It  is  soluble  in  oil,  but  its  salts  are  not. 

The  salicylate  and  hydrochloride  have  been 
used  to  a  slight  extent  in  medicine,  but  the 
hydrobromide,  homatropinum  hydrobromicum 
(Ger.  Ph.),  is  the  salt  most  commonly  employed. 
This  salt  occurs  in  a  crystalline  powder  or  in 
large,  wart-like  aggregations  of  crystals  or 
rhombic  prisms  with  irregularly  developed 
pyramidal  surfaces,  is  not  hygroscopic,  dis- 
solves in  from  6  to  10  parts  of  water  and  in 
133  parts  of  ethyl  alcohol.  Its  solutions  do 
not  readily  undergo  any  change. 

The  physiological  symptoms  produced  by 
homatropine  are  very  similar  to  those  pro- 
duced by  atropine,  with  the  exception  that  the 
frequency  of  the  pulse-beat  is  lessened  instead 
of  increased,  and  that  this  is  accompanied  by 
a  diminution  of  the  arterial  pressure.  Whether 
this  result  is  due  to  the  action  of  the  drug 
upon  the  spinal  cord  or  to  its  direct  action 
upon  either  the  muscular  tissue  of  the  heart  or 
its  contained  ganglia  is  still  a  moot  point  with 
physiologists.  No  fatal  cases  of  poisoning 
have  occurred  from  the  medicinal  use  of  this 
drug,  and  no  toxic  symptoms  have  been  re- 
ported beyond  a  slight  drowsiness,  but  in  the 
lower  animals  death  results,  after  an  overdose, 
from  paralysis  of  the  respiratory  centres. 

In  general  medicine  homatropine  has  been 
used  to  check  the  night  sweats  of  phthisis,  and 
the  dose  for  internal  administration  is  from 
■sV  to  j'g-  of  a  grain,  but  practically  it  is  used 
only  in  ophthalmology,  and  there  for  only  one 
purpose— to  dilate  the  pupil  and  paralyze  the 
accommodation  for  the  purpose  of  correcting  a 
refractive  error.  For  this  purpose  it  has  three 
decided  advantages  over  most  other  mydriatics 
— its  prompt  action,  its  transitory  effect,  and 
the  practical  absence  of  danger  of  systemic 
poisoning.  The  mydriatic  effect  begins  in 
from  ten  to  twenty  minutes  after  the  flrst 
instillation,  is  usually  complete  in  about  an 
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hour,  and  lasts  from  a  day  and  a  half  to  three 
days.  This  promptness  of  action  enables  tlie 
physician  to  begin  the  examination  of  the  eye 
in  about  an  hour  from  the  first  instillation, 
and  its  transitory  effect  permits  the  final  ex- 
amination to  be  made  two  or  three  days  later. 
These  advantages  will  be  appreciated  when  its 
action  is  compared  with  the  mydriatic  action 
of  atropine,  which  requires  three  or  four  in- 
stillations a  day  for  four  or  five  days  to  pro- 
duce complete  paralysis  of  the  accommodation, 
and  from  ten  to  fourteen  more  for  recovery 
sufiBcient  to  allow  of  the  final  examination  of 
the  eye.  In  exceptional  cases  the  mydriatic 
eifect  of  homatropine  may  last  four  days,  or 
even  longer,  but  it  very  rarely  if  ever  lasts  as 
long  as  the  usual  mydriasis  of  hyoscyamine — 
eight  or  nine  days. 

One  writer,  Stewart,  has  maintained  that 
repeated  instillations  of  homatropine  irritate 
the  conjunctiva  and  also  the  deeper  tunics  of 
the  eye,  that  single  instillations  of  less  than 
iV  of  a  grain  are  valueless  for  the  purpose  of 
estimating  ametropia,  and  that  in  consequence 
the  use  of  this  drug  should  be  avoided  in  the 
correction  of  refractive  errors  and  its  use 
restricted  to  dilating  the  pupil  for  ophthalmo- 
scopic examination.  Hypersemia  of  the  con- 
junotiva  is  doubtless  caused  by  homatropine, 
though  this  seems  to  be  less  marked  than  for- 
merly, probably  on  account  of  some  improve- 
ment in  the  process  of  manufacture,  but  as 
regards  the  irritation  of  the  deeper  tunics  of 
the  eye,  if  this  is  true,  it  seems  strange  that 
such  an  effect  should  be  continually  overlooked 
by  the  large  number  of  ophthalmologists  who 
are  accustomed  to  use  the  drug  quite  freely, 
and  also  that  no  cases  have  been  reported,  at 
least  to  the  writer's  knowledge,  showing  the 
lighting  up  of  new  or  the  rekindling  of  old 
inflammation  in  the  deeper  tunics  of  the  eye. 
The  one  danger  to  the  eye  from  the  use  of 
homatropine  is  that  attaching  to  all  mydriatics, 
the  danger  of  exciting  glaucoma.  Regarding 
this,  homatropine  possesses  no  advantage  except 
that  of  brief  duration  of  effect.  Harlan  reports 
a  case  in  which  transient  pulsation  of  the  retinal 
arteries  was  repeatedly  produced  by  the  instill- 
ation of  a  solution  into  the  conjunctival  sac. 

There  is  considerable  difference  of  opinion 
as  to  the  reliability  of  homatropine  to  produce 
complete  paralysis  of  the  accommodation.  A 
watery  solution  of  the  hydrobromide,  4  grains 
to  the  ounce,  is  usually  employed,  one  drop  to 
be  instilled  into  the  conjunctival  sac  every  five 
to  fifteen  minutes  until  the  full  effect  is  pro- 
duced. In  the  majority  of  cases  complete 
ciliary  paralysis  will  be  obtained  after  this  has 
been  persisted  in  for  an  hour  or  an  hour  and  a 
half,  but  in  a  rather  small  minority  of  cases 
the  result  will  be  only  a  partial  paralysis. 
Some  authors  recommend  the  use  of  a  solution 
of  from  10  to  16  grains  to  the  ounce  in  the 
same  manner,  and  state  that  there  is  no  ques- 
tion as  to  the  reliability  of  its  action  when 
used  in  this  strength. 

Lang  recommends  a  solution  of  the  uncom- 
bined  alkaloids  cocaine  and  homatropine,  each 
2  per  cent.,  in  castor  oil,  but  its  advantage 
over  the  watery  solution  is  not  very  apparent. 


Gelatin  discs  containing  either  the  uncom- 
bined  alkaloid  or  the  hydrobromide  in  various 
strengths,  with  and  without  the  addition  of 
cocaine,  are  used  to  a  considerable  extent  and 
are  very  convenient,  but  they  certainly  in- 
crease the  tendency  of  this  drug  to  irritate  the 
conjunctiva. 

To  dilate  the  pupil  for  ophthalmoscopic 
purposes  one  drop  of  a  watery  solution,  1  grain 
to  the  ounce,  is  sufficient  and  causes  little  in- 
convenience, but  for  this  purpose  cocaine  has 
in  a  great  measure  superseded  the  drug  now 
under  consideration. 

For  therapeutic  use  in  ophthalmic  work 
homatropine  possesses  no  advantages  over 
atropine,  and  labours  under  the  disadvantages 
of  briefness  of  action  and  a  tendency  to  induce 
hypersemia  of  the  conjunctiva.  In  incipient 
cataract  Risley  recommends  the  moderate  use 
of  homatropine  as  preferable  to  that  of  the 
other  mydriatics,  especially  in  cases  where 
there  is  discomfort  without  increase  of  the 
intra-ocular  tension. 

Matthias  Lanokton  Poster. 

HONEY,  mel  (U.  S.  Ph.,  Br.  Ph.).— Toxic 
symptoms  have  been  reported  as  following  the 
use  of  honey  made  by  bees  that  had  fed  on  the 
flowers  of  gelsemium,  stramonium,  and  some 
other  plants.  Chemically,  honey  consists  of 
from  37  to  40  per  cent,  of  Isevulose,  from  31  to 
43  per  cent,  of  glucose,  and  wax,  pollen,  in- 
soluble matter,  and  water.  While  the  fruit 
sugar  remains  liquid,  in  old  honey  the  glucose 
is  likely  to  crystallize  and  convert  the  sub- 
stance r  into  a  soft,  granular  mass.  Strained 
honey  is  frequently  adulterated  with  glucose, 
and  it  is  said  that  the  latter  substance  is  placed 
by  some  apiary  keepers  in  the  vicinity  of  hives 
in  order  that  the  bees  may  use  it. 

To  some  people  honey  is  slightly  laxative; 
it  may  be  used  as  a  vehicle  for  gargles ;  it  was 
formerly  used  as  an  application  to  ulcers, 
though  such  treatment  is  obsolete.  Von 
Ziemrasen  recommended  a  paste  composed  of 
honey  mixed  with  rye  meal  as  an  application 
in  abscess  of  the  ear. 

Clarified  honey,  mel  despumatum  (U.  S.  Ph.), 
mel  depuratum  (Br.  Ph.,  Ger.  Ph.),  is  prepared 
by  mixing  intimately  honey  and  glycerin  with  3 
per  cent,  of  their  weight  of  thoroughly  washed 
and  shredded  paper  pulp.  The  mixture  is  heated 
in  a  water  bath,  the  scum  is  carefully  removed 
as  it  rises  to  the  surface,  and  when  this  latter 
ceases  sufficient  water  is  added  to  make  up  the 
loss  incurred  by  evaporation,  the  mixture  is 
strained,  and  there  is  added  to  the  strained 
liquor  5  per  cent,  of  its  weight  of  glycerin.  It 
is  used  as  a  menstruum. 

Samuel  T.  Armsteong. 

HOPS. — See  Humulus  and  Lupuldj. 

HOBDETJM  (U.  S.  Ph.,  1870),  barley,  hor- 
deum  decorticatum  (Br.  Ph.),  pearl  barley,  is  the 
dried  seed  of  Hordeum  distichon  divested  of  its 
integuments.  Only  cultivated  British  plants 
are  recognised  by  the  Br.  Ph.  Pearl  barley  (hor- 
deum perlatum)  is  a  commercial  name;  as  the 
grain  thus  denominated  appears  in  commerce, 
it  is  not  only  deprived  of  its  investments,  but 
is  rounded  and  polished.    Thus  prepared,  the 
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individual  grains  are  round  or  oval,  are  of 
pearly  whiteness,  and  have  a  remnant  of  the 
longitudinal  furrow  which  marks  the  seed  in 
its  natural  state.  The  taste  and  odour  are 
farinaceous.  This  is  the  barley  invariably  to 
be  employed  in  medicine.  Its  most  important 
constituents  are  starch,  gluten,  sugar,  and 
gum.  Barley  as  such  is  but  infrequently  used 
in  medicine,  but  it  is  the  source  of  malt,  from 
which  material  a  large  number  of  the  so-called 
malt  liquors  are  prepared,  as  well  as  malt 
preparations  in  general,  and  the  ferment  called 
diastase.  This  malt  is  merely  barley  which, 
because  of  its  exposure  to  warmth  and  moist- 
ure, has  begun  to  germinate,  the  process,  how- 
ever, having  been  cut  short  by  the  employment 
of  heat  sufficient  to  kill  the  grains.  (See 
Malt.) 

Although  the  therapeutics  of  barley  is  small, 
and  the  grain  in  substance  is  not  medicinal,  a 
decoction  is  highly  beneficial  as  a  nutritive 
demulcent.  This  is  useful  in  conditions  of 
gastric  and  intestinal  irritation  and  inflamma- 
tion. In  fevers  and  in  inflammatory  states 
other  than  those  of  the  digestive  tract  this 
decoction  is  also  employed  at  times  as  a  de- 
mulcent drink,  and  certainly  the  service  which 
it  may  thus  render  has  abundant  testimony  in 
its  favour,  for  the  practice  has  persisted  from 
the  earliest  times.  A  decoction  of  hordeura 
(barley  water)  was  oflEicial  in  the  U.  S.  Ph.  of 
1870,  which  directed  that  3  troy  oz.  of  barley 
be  thoroughly  washed  and  boiled  for  a  short 
time  with  half  a  pint  of  water,  then  this  liquid 
thrown  away,  and  finally  4  pints  of  boiling 
water  to  be  added  to  the  barley  and  be  boiled 
to  2  pints  and  strained.  The  directions  for 
making  the  British  decoction  of  barley,  decoc- 
tum  hordei  (Br.  Ph.),  are  as  follows :  "  Take  of 
pearl  barley  3  oz.,  distilled  water  IJ  pint. 
Wash  the  barley  in  cold  water,  and  reject  the 
washings;  boil  the  washed  barley  with  the 
distilled  water  for  twenty  minutes  in  a  covered 
vessel,  and  strain.  Product,  about  1  pint." 
The  dose  is  from  1  to  4  £1.  oz. 

Henry  A.  Geiffin. 

HOREHOTJND,  marrubium  (U.  S.  Ph.),  the 
leaves  and  tops  of  Marrubium  vulgare,  has 
been  employed  as  a  bitter  tonic,  stomachic, 
expectorant,  diaphoretic,  diuretic,  and  laxative ; 
the  latter  effect  is  produced  by  the  administra- 
tion of  large  doses,  and  a  hot  infusion  causes 
diaphoresis  and  some  diuresis.  It  is  a  popular 
remedy  in  colds.catarrhalbronchitis,sore  throat, 
and  chronic  pulmonary  disorders,  but  beyond  a 
slight  expectorant  effect  it  has  no  characteris- 
tic action.  An  infusion  prepared  with  1  oz. 
to  a  pint  of  boiling  water  may  be  taken  in 
wineglassful  doses  pro  re  nata.  The  powder 
contains  too  much  inert  matter  to  make  its 
administration  advisable.  An  unofficial  fluid 
extract  prepared  from  the  leaves  is  given  in 
doses  of  from  1  to  2  fl.  drachms. 

Samuel  T.  Armstrong. 

HORSERADISH,  armor acim  radix  (Br. 
Ph.),  the  root  of  CocMearia  a/rmoracia,  is 
largely  employed  as  a  condiment.  To  obtain 
it  in  its  most  perfect  state  it  should  be  of  only 
one  year's  growth,  as,  if  it  is  allowed  to  remain 


in  the  ground  for  a  longer  period,  it  becomes 
stringy  and  hollow.  Also  the  fresh  root  is  the 
most  desirable  for  medicinal  use,  as  the  oil 
which  contains  the  major  portion  of  its  active 
principle  soon  volatilizes.  The  effects  of  this 
oil  closely  resemble  those  of  oil  of  mustard.  It 
is  highly  irritating  to  the, mucous  membranes, 
and  causes  lacrymation  and  an  increased  flow 
of  the  saliva  and  of  the  secretions  of  the  air- 
passages.  It  has  a  pungent  taste,  excites  a 
sense  of  warmth  in  the  stomach  when  swal- 
lowed, increases  the  appetite,  and  aids  diges- 
tion. Externally,  the  fresh  root  may  be  used 
as  a  counter-irritant  and  rubefacient,  like 
mustard.  By  itself  the  dried  root  is  almost 
inert,  but  when  combined  with  mustard  it 
becomes  active,  and  the  combination  is  more 
efficient  than  either  of  the  drugs  themselves. 
Internally,  it  has  been  employed  in  atonic 
dyspepsia,  flatulence,  and  all  forms  of  dropsy, 
especially  those  in  which  there  is  a  lowered 
condition  of  the  entire  system.  As  a  diuretic 
it  is  at  the  present  time  rarely  employed  alone, 
but  is  occasionally  used  in  combination  with 
other  remedies  of  the  same  class.  A  domestic 
preparation  known  as  "  cider  mixture  "  con- 
tains i  oz.  each  of  juniper,  mustard  seed,  and 
ground  ginger,  and  1  oz.  each  of  horseradish 
and  parsley  roots  macerated  in  a  pint  of  cider, 
This  is  quite  an  efficient  diuretic  in  doses  of  a 
wineglassful,  and  is  free  from  dangerous  in- 
gredients ;  moreover',  as  a  rule,  the  materials 
are  readily  found.  An  infusion  of  1  oz.  in  a 
pint  of  water,  to  which  sugar  may  be  added  if 
desired,  will  sometimes  relieve  the  hoarseness 
due  to  a  relaxed  condition  of  the  mucous 
membrane  of  the  throat.  A  warm  infusion  of 
the  strength  mentioned  is  carminative  in  half- 
ounce  doses,  and  in  larger  quantities  somewhat 
emetic.  The  dried  root  is  chewed  as  a  popular 
remedy  for  toothache,  and  by  the  mild  degree 
of  counter-irritation  it  produces  is  doubtless 
of  benefit  in  some  instances.  The  Br.  Ph. 
orders  a  compound  spirit  of  armoracia,  spiritus 
armoracice  compositus,  of  which  the  dose  is 
from  1  to  2  fl.  oz.  In  cases  of  atonic  dyspep- 
sia its  stomachic  effects  are  made  use  of  by  its 
addition  to  the  food  as  a  condiment,  and  the 
j-esults  are  as  satisfactory  as  if  the  tincture  or 
an  infusion  were  employed. 

KussELL  H.  Nevins. 

HTJMXJLUS  (U.  S.  Ph.),  lupulus  (Br.  Ph.). 
— It  is  extraordinary  that  a  drug  possessing  so 
many  desirable  properties  as  hops  should  have 
been  allowed  to  fall  into  such  neglect.  Hops 
are  cheap,  easily  procured,  and  entirely  safe, 
and  extemporaneous  preparations  of  them  are 
just  as  useful  as  those  of  the  pharmacopoeias. 
For  internal  administration  an  infusion  of 
half  an  ounce  in  a  pint  of  water,  although  a 
little  bulky,  is  the  best  preparation,  and  may 
be  given  in  unlimited  quantities.  The  most 
important  property  of  hops  is  that  of  a  sto- 
machic tonic  in  all  forms  of  dyspepsia,  in 
which  this  infusion  may  be  given  in  doses  of 
from  1  to  2  fl.  oz.  before  meals.  Given  in  the 
same  manner,  it  is  an  excellent  appetizer,  and 
if  its  bitter  taste  is  not  unpleasant,  this  infu- 
sion, diluted  with  twice  its  bulk  of  water, 
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quenches  the  thirst  in  hot  -weather  and  in  mild 
febrile  disorders  exceedingly  well.  As  the  in- 
fusion is  slightly  astringent,  mild  cases  of 
diarrluBa  are  often  cured  by  3-drachm  doses. 
In  delirium  tremens  it  is  very  useful,  having 
the  eflEeot  of  a  stomachic  tonic  and  that  of  a 
sedative.  It  is  to  be  given  as  freely  as  the 
patient  can  be  induced  to  take  it.  In  these 
oases  tincture  of  capsicum  is  a  useful  adjuvant. 
Infusion  of  hops  is  also  of  assistance  to  per- 
sons recovering  from  a  debauch  or  attempting 
to  break  ofE  drinking  spirits  or  the  opium 
habit.  Irritable  bladder,  priapism,,  chordee, 
involuntary  seminal  emissions,  incontinence  of 
urine,  and  all  conditions  of  sexual  erethism, 
also  every  kind  of  irritation  of  the  genito-uri- 
nary  tract,  will  be  greatly  benefited  by  any  of 
the  preparations  of  hops,  but  more  especially  by 
lupulin,  given  in  doses  of  from  5  to  10  grains  in 
jelly  or  syrup.  Larger  doses  of  lupulin  are  apt 
to  cause  colic  and  constipation.  Lupuline  is  the 
alkaloid  of  hops,  and  is  mentioned  here  in  order 
that  it  may  not  be  confounded  with  lupulin.  For 
the  relief  of  pain  hops  are  used  very  extensively 
in  domestic  practice,  either  as  an  addition  to 
poultices  or  by  themselves.  In  the  latter  case 
it  is  customary  to  have  a  bag  containing  them 
which  is  dipped  into  hot  water,  applied  over 
the  painful  spot,  covered  with  rubber  or  oiled 
silk,  and  renewed  as  soon  as  it  becomes  cold. 
Although  there  seems  to  be  no  good  reason 
why  this  application  should  be  more  effectual 
than  the  ordinary  methods  of  employing  hot 
water,  it  undoubtedly  is.  It  is  more  especially 
applicable  in  toothache  or  earache  in  children. 
A  pillow  stuffed  with  hops  is  frequently  used 
to  promote  sleep,  but  beyond  the  moral  effect 
and  an  agreeable  odour  it  is  not  of  much  serv- 
ice. For  this  purpose  the  loose  hops  are  to 
be  preferred  to  the  compressed,  as  they  are 
more  elastic  and  less  liable  to  be  broken. 
Much  of  the  benefit  of  properly  made  malt 
liquors  is  from  the  hops  they  contain,  but  at 
the  present  time  the  quantity  used  in  their 
manufacture  is  so  slight  that  their  effect  is  not 
worth  considering. 

The  dose  of  the  infusion,  infusum  lupuli  (Br. 
Ph.),  is  from  1  to  3  fl.  oz. ;  that  of  the  tincture, 
tinctura  humuli  (U.  S.  Ph.),  tinetura  lupuli  (Br. 
Ph.),  from  -J-  to  3  fl.  drachms:  that  of  the  ex- 
tract, extractum  lupuli  (Br.  Ph.),  from  5  to  15 
grains.    (Cf.  LtrpuLiN.) — Russell  H.  Nevins. 

HXTNYADI  JANOS  is  an  aperient  mineral 
water  originally  obtained  in  Buda-Pest,  Hun- 
gary, but  now  more  commonly  used  in  an 
artificial  form.  The  natural  water  contains 
about  157  parts  in  the  thousand  of  sodium 
sulphate,  a  similar  amount  of  magnesium  sul- 
phate, 11  parts  of  sodium  chloride,  6  of  calcium 
carbonate,  a  little  potassium  sulphate  and 
strontium  carbonate,  with  traces  of  iron  and 
aluminum,  and  free  earbonic-aoid  gas.  It  acts 
as  a  saline  purgative  and  hydragogue.  The 
dose  is  from  1  to  8  fl.  oz. 

An  artificial  substitute  may  be  made  by  dis- 
solving in  16  fl.  oz.  of  water  519'54  grains  of 
sodium  sulphate,  514'92of  magnesium  sulphate, 
2-76  of  potassium  sulphate,  and  39'15  of  sodium 
chloride. 


The  purgative  action  of  Hunyadi  Janos  is 
due  to  the  sulphates  of  sodium  and  magnesium 
which  it  contains.  The  former,  Glauber's  salt, 
has  a  more  nauseous  taste  and  a  harsher  and 
more  rapid  action  than  the  latter,  Epsom  salt. 
The  action  of  either  of  these  sulphates  on  the 
mucous  membrane  of  the  intestine  is  to  in- 
crease the  secretion  of  water  into  the  lumen  of 
the  bowel,  thus  depleting  the  portal  vein  and 
liquefying  the  faeces.  The  sulphates  which  are 
absorbed  stimulate  little  or  no  peristalsis,  but  do 
excite  the  intestinal  glands.  Nearly  the  whole  of 
these  sulphates  is  returned  to  the  faeces  with  the 
secreted  water.  If  much  fluid  is  swallowed, 
or  the  salines  are  largely  diluted,  as  in  this 
mineral  water,  the  volume  of  the  blood  is  re- 
stored with  but  slight  loss  of  the  plasma.  As 
but  few  of  the  nutritive  constituents  of  the 
blood  are  lost,  there  is  but  slight  consequent 
depression  and  weakness.  Hunyadi  water  is 
thus  used  for  indigestion  and  for  habitual 


constipation. 

The  eholagogue  action  of  Hunyadi  Jdnos 
comprises  the  direct  increase  of  the  bile  by  the 
sulphate  of  sodium,  and  the  reflex  evacuative 
action  of  the  sulphate  of  magnesium  upon  the 
biliary  ducts  and  the  gall  bladder.  The  in- 
testinal glands  also  are  stimulated.  Hence 
this  mineral  water  is  a  valuable  remedy  for 
disordered  liver,  for  deficient  intestinal  action, 
and  for  diarrhoea. 

The  hydragogue  action  of  Hunyadi  Janos 
relieves  acute  congestion  by  reducing  the  gen- 
eral blood-pressure.  The  bowels  are  unloaded, 
and  the  liver,  heart,  blood-vessels,  and  lungs 
are  relieved.  It  is  thus  a  useful  remedy  in 
chronic  congestion  of  the  pelvic  organs,  liver, 
or  intestines.  In  dropsy,  where  the  fluids  of 
the  blood  are  being  forced  out  of  the  vessels, 
these  saline  hydragogues  will  deplete  the  portal 
system,  relieving  the  systemic  veins  and  the 
heart.  All  fluid  diet  is  restricted,  so  that  as 
much  water  as  possible  may  be  drained  from 
the  blood.  When  this  aperient  does  not  purge 
it  will  have  a  diuretic  effect,  due  to  the  sulphates 
of  potassium  and  magnesium. 

HY^NANCHIN.— This  chemically  neu- 
tral bitter  principle,  obtained  from  the  seeds 
and  seed-cases  of  Hycenanche  globosa,  a  buxa- 
ceous  plant  of  southern  Africa,  has  been  found 
by  Engelhardt  (Arbeit,  d.  pharmak.  Jnstituts 
zu  Dorpat.  viii ;  Dtsch.  Med.-Ztg.,  iVIay  21, 1894) 
to  resemble  strychnine  in  its  physiological  ac- 
tion, but  to  act  more  upon  the  iDrain  and  less 
upon  the  spinal  cord.  On  this  account  he 
thinks  it  may  advantageously  be  substituted 
for  strychnine  in  amblyopia  and  deafness  of 
central  origin.  Further  accounts  of  its  action 
and  of  the  doses  that  may  be  employed  with 
safety  are  necessary  before  its  use  can  be  rec- 
ommended. 

HYDBACETIN,  pyrodine,  or  acetylphen- 
ylhydrazine,  CaHs.NH— NH(CHs.CO),  is  a  vio- 
lent poison,  capable  of  causing  collapse.  It  is 
an  energetic  antipyretic,  but  too  dangerous  to 
be  used  except  with  the  greatest  caution.  The 
doses  employed  have  ranged  from  -J  to  J  of  a 
grain,  two  or  three  times  a  day.  Externally  it 
has  been  used  in  an  ointment  containing  from 
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5  to  10  per  cent,  of  the  drug  in  the  treatment 
of  psoriasis,  but  even  this  application  of  it  is 
not  free  from  danger. 

HYDRAGOGTJES  are  purgative  remedies 
which  cause  copious  watery  evacuations  of  the 
bowels  without  the  production,  in  ordinary 
doses,  of  much  gastro-enteric  irritation.  They 
include  some  of  the  saline  cathartics  and  have 
the  action,  in  overdoses,  of  some  of  the  drastics. 
They  excite  in  the  intestine  a  secretion  of 
watery  fluid,  probably  a  true  succus  entericus, 
according  to  Matthew  Hay.  This  secretion, 
accumulating  in  the  intestines,  causes  evacua- 
tion, in  part  by  a  gentle  stimulation  due  to  the 
distention  of  "the  bowel.  Simultaneously  the 
hydragogues  reduce  the  absolute  amount  of 
water  in  the  blood  and  have  a  slight  effect  in 
lowering  the  bodily  temperature.  The  diuretic 
action  of  the  drugs  is  a  secondary  one,  with- 
drawing more  water  from  the  blood  as  long  as 
the  diuresis  continues.  The  hydragogues  may 
not  alone  produce  purgation,  for  the  mass  of 
fluid  secreted  may  simply  remain  in  the  intes- 
tine. For  this  reason  a  simple  purgative  is 
usually  given  in  connection  with  a  hydragogue 
cathartic. 

The  hydragogue  cathartics  are  magnesium 
sulphate,  magnesium  citrate,  sodium  sulphate, 
sodium  phosphate,  tartrate  of  potassium  and 
sodium,  sodium  sulphovinate,  jalap,  elaterium, 
hellebore,  gamboge,  colocynth,  croion  oil,  podo- 
phyllin,  and  scammony.  Many  of  these  are 
little  used  medicinally,  and  each  has  its  own 
therapeutic  indication.  Magnesium  sulphate 
has  the  preference  among  the  salines  for  the 
purpose  of  depletion  through  the  bowels,  being 
more  efficacious  and  of  a  less  disagreeable  taste 
than  the  other  saline  cathartics.  It  is  espe- 
cially useful  in  enteritis  or  colitis,  and  pro- 
duces little  irritation  to  the  intestine  when  one 
considers  the  free  evacuation  it  causes.  The 
salines  are  also  properly  used  after  purgation 
by  calomel  to  rid  the  intestine  of  superfluous 
mercury. 

Jalap  is  used,  in  combination  with  calomel, 
to  produce  copious  watery  stools.  Colocynth 
is  not  commonly  used  alone,  but  in  combina- 
tion with  some  laxative,  when  it  is  desired  to 
secure  a  movement  in  obstinate  constipation. 
On  account  of  its  drastic  action,  it  is  contra- 
indicated  in  dropsy.  Elaterium  is  one  of  the 
most  active  of  the  hydragogues,  and  is  of  use 
in  ascites,  in  anasarca,  and  in  cases  where  there 
is  congestion  of  the  upper  part  of  the  body. 
Hellebore  is  a  powerful  drastic  purge  and  is 
but  little  used.  For  the  same  reason  gamboge 
is  not  much  employed,  though  it  has  been  rec- 
ommended for  habitual  constipation.  Colo- 
cynth is  not  so  irritating  as  gamboge;  it  is 
given  chiefly  in  combination.  Croton  oil  is  an 
exceedingly  drastic  cathartic.  Its  main  use  is 
in  cases  in  which  patients  refuse  medication, 
its  small  dose  making  it  peculiarly  adaptable 
in  these  instances.  Podophyllin  is  praised  in 
constipation,  alone  or  in  combination  with 
calomel.  Its  action  is  slow,  and  it  can  not, 
therefore,  be  given  with  more  rapidly  working 
cathartics.  Scammony  is  an  irritating  cathar- 
tic, but  less  drastic  than  hellebore  and  gam- 


boge. It  is  always  used  in  combination.  For 
more  minute  details  concerning  the  individual 
hydragogues,  see  the  separate  articles. 

The  indications  for  the  use  of  the  hydra- 
gogue cathartics  are:  1.  To  induce  a  faecal 
movement.  2.  To  deplete  the  system  by  re- 
moving large  quantities  of  water  and  to  assist 
the  renal  function.  3.  To  reduce  temperature. 
For  this  use  the  salines  only  are  employed.  4. 
To  reduce  the  blood-pressure  in  eases  where 
there  is  threatened  rupture  of  a  blood-vessel  or 
to  prevent  continued  extravasation  when  one 
has  burst.  5.  To  prevent  straining  at  stool  in 
cases  of  hernia,  aneurysm,  or  tumours  of  the 
neck. — Samuel  M.  Bmckneb. 

HYDRABGYRTIM:.— See  Meeoury. 

HYDRASTINE,  HYDBASTININE.— 

See  under  Hydrastis. 

HYDRASTIS  (U.  S.  Ph.).  rhizoma  hydras- 
tis  (Ger.  Ph.),  golden  seal,  is  the  rhizome  and 
rootlets  oi  Hydrastis  canadensis,  a  small  per- 
ennial herb  found  in  rich,  moist  woodlands 
throughout  the  United  States.  It  abounds  most 
in  the  northern  and  western  portions.  The  dried 
roots  of  commerce  have  little  odour  and  a  pe- 
culiar bitter  taste. 

Hydrastis  contains  two  principal  alkaloids, 
hydrastine  and  berberine,  the  latter  existing  in 
a  much  larger  proportion  than  the  former."  A 
third  alkaloid,  xanthopuccine,  is  found  in  gold- 
en seal,  but  only  in  insignificant  amount. 

Hydrastine  is  the  characteristic  alkaloid  of 
the  drug.  It  crystallizes  in  four-sided  prisms. 
When  pure  it  is  white  and,  owing  to  its  slight 
solubility,  is  nearly  or  quite  tasteless.  Its  salts 
are  acid  and  bitter.  The  pure  alkaloid  should 
not  be  confounded  with  the  so-called  hydras- 
tine of  the  eclectics,  commercial  hydrastine. 
The  latter  is  a  mixture  of  hydrastine  proper, 
berberine,  and  resinous  matter  in  varying  pro- 
portions. 

[Hydrastinine  is  an  artificial  alkaloid,  the 
hydrochloride,  or  hydrochlorate,  of  which,  hy- 
drastinince  hydrochloras  (U.  S.  Ph.),  has  been 
used  hypodermically  in  doses  of  iV  of  a  grain. 
It  is  uncertain  in  its  action,  and  should  be  used 
with  great  caution.] 

Berberine  is  not  pecitliar  to  hydrastis,  but  is 
found  also  in  numerous  other  plants.  It  is  a 
yellowish  powder,  consisting  of  fine  acicular 
crystals  and  having  a  bitter  taste. 

The  preparations  of  hydrastis  are  the  fluid 
extract,  extraetum  hydrastis  fluidum  (U.  S.  Ph., 
Ger.  Ph.),  the  glycerite,  glyceritum  hydrastis 
(IT.  S.  Ph.),  and  the  tincture,  tinctura  hydrastis 
(U.  S.  Ph.).  The  dose  of  each  is  from  10  min- 
ims to  -J  a  fl.  drachm. 

Various  therapeutic  properties  have  been  al- 
leged for  hydrastis.  It  has  been  employed  as 
a  general  and  as  a  stomach  tonic.  It  acts  as  a 
simple  bitter  and  promotes  appetite  and  diges- 
tion. Hydrastis  has  been  regarded  as  a  he- 
patic stimulant  of  some  eifieacy,  and  it  is  used 
as  a  substitute  for  alcohol  in  the  treatment  of 
the  alcohol  habit.  It  is  especially  useful  in 
diseases  of  the  mucous  membranes,  and  is  em- 
ployed in  chronic  gastric  catarrh  and  in  chronic 
enteritis.  From  10  to  30  drops  of  the  fluid  ex- 
tract are  given  before  meals.    By  its  effect  in 
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increasing  the  intestinal  secretion  it  is  slightly 
aperient,  and  is  especially  indicated  as  a  laxa- 
tive when  the  stools  are  hard  and  dry. 

In  catarrh  of  the  gall  duct,  with  jaundice,  it 
is  a  remedy  of  some  value.  In  catarrh  of  the 
cystic  duct,  leading  to  inspissation  of  bile  and 
crystallization  of  cholesterin,  it  has  been  espe- 
cially recommended.  It  is  employed  with  good 
effect  in  catarrhal  conditions  of  the  vesical  and 
the  vaginal  and  uterine  mucous  membranes. 
When  practicable,  its  internal  and  topical  use 
should  be  combined.  A  drachm  to  the  pint  of 
water  may  be  used  as  a  vaginal  douche.  In  a 
case  of  membranous  dysmenorrhcea  which  had 
resisted  other  treatment,  Jordan  reports  com- 
plete relief  by  the  administration  of  25  drops 
of  the  fluid  extract  twice  daily,  beginning 
eight  days  before  the  menstrual  period. 

Stomatitis,  whether  aphthous  or  mercurial, 
generally  yields  to  local  applications  of  the 
fluid  extract  in  full  strength  or  diluted.  Simi- 
lar treatment  has  been  used  with  satisfaction 
in  follicular  amygdalitis,  in  pharyngitis,  in 
chronic  coryza,  and  even  in  syphilitic  affections 
of  the  throat  and  nares.  It  is  a  useful  applica- 
tion in  fissured  nipples,  in  otorrhcea,  in  anal 
Assures  and  ulcers  of  the  rectum,  and  in  Acem- 
orrhage  from  the  lower  bowel.  It  is  employed 
locally  in  indolent  sores,  in  old  ulcers  of  the 
legs,  and  in  chancroids,  to  stimulate  repair  and 
to  correct  foul  secretions. 

Hydrastine  has  been  recommended  in  palu- 
dal cachexia  and  in  intermittent  fevers,  but 
for  this  purpose  it  is  much  inferior  to  quinine. 
Hydrastine  diminishes  the  quantity  of  albumin 
in  the  urine  in  chronic  nephritis.  Eliminated 
chiefly  by  the  kidneys,  its  action  is  to  some  ex- 
tent diuretic.  Good  effects  are  alleged  for  its 
internal  employment  in  spermatorrhcea  and  in 
gonorrhoea.  An  aqueous  solution  of  the  im- 
pure hydrastine,  in  the  strength  of  from  3  to  5 
grains  to  the  ounce,  is  used  as  an  injection  in 
the  subacute  stage  of  gonorrhcea.  The  injec- 
tion is  repeated  twice  daily,  and  the  drug  may 
be  given  internally  at  the  same  time.  In  granu- 
lar conjunctivitis,  according  to  Keyser,  3  grains 
of  pure  hydrastine  in  an  ounce  of  glycerin  is  a 
useful  application. 

In  gynascologioal  practice  hydrastine,  given 
internally,  is  an  agent  of  recognised  value  as 
a  uterine  haamostatic,  both  in  puerperal  and 
in  non-puerperal  hcemorrhage.  According  to 
Schatz,  its  action  here  is  chiefly  on  the  uter- 
ine mucous  membrane  rather  than  the  muscle, 
exciting  vascular  contraction.  Yet  in  large 
doses  hydrastine  is  an  ecbolio.  It  is  also  re- 
puted to  be  a  direct  emmenagogue.  Commer- 
cial hydrastine,  in  aqueous  solution,  5, grains 
to  the  ounce,  is  used  as  a  douche  in  gonorrhoea 
and  in  simple  vaginal  leueorrhoea. 

Hydrastine  is  employed  in  skin  diseases. 
From  3  to  6  grains  of  the  hydrochloride  of 
hydrastine  in  an  ounce  of  water  is  an  excellent 
lotion  in  hyperidrosis.  As  a  stimulant  to  the 
sebaceous  glands  it  flnds  application  as  a  topi- 
cal remedy  in  acne  and  in  di'y  seborrhea.  An 
ointment  containing  from  5  to  30  grains  of  the 
hydrochloride  of  hydrastine  to  the  ounce  is  use- 
ful in  indolent  ulcers,  not  only  as  a  stimulant 
to  repair,  but  to  destroy  fetor.    Its  antiseptic 


and  deodorizing  properties  make  it  of  avail  in 
ulcerating  carcinoma  and  in  bromidrosis. 

Berberine  has  some  special  action  on  the 
gastro-intestinal  tract,  and  has  been  used  in 
doses  of  from  5  to  10  grains  as  a  simple  tonic. 

In  large  doses  hydrastine  is  an  active  poison. 
Its  first  effect  is  increased  reflex  activity,  with 
clonic  and  tonic  convulsive  movements.  The 
irritability  of  the  muscles  and  motor  nerves  is 
exhausted,  and  loss  of  voluntary  movement  fol- 
lows. Death  may  occur  during  tetanic  fi:xation 
of  the  respiratory  muscles,  or  later  from  re- 
spiratory arrest  due  to  paralysis.  Berberine  is 
not  so  powerful  a  convulsant.  Minor  effects 
of  hydrastine  in  smaller  toxic  doses  are  digest- 
ive derangements  and  constipation. 

Charles  Jewett. 


HYDBIATICS,  hydriatrics,  or  hydro- 
therapeutics,  is  the  science  and  art  of  applying 
water  to  the  human  body  for  the  cure  or  relief 
of  disease,  either  local  or  general. 

It  has  been  so  used  from  the  earliest  times, 
and  not  only  when  disease  actually  exists,  but 
as  a  means  of  refreshing  and  strengthening 
the  body  and  rendering  it  less  vulnerable  to 
the  action  of  unfavourable  conditions  and  in- 
fluences. A  wider,  and  perhaps  more  exact, 
definition,  even  from  a  medical  point  of  view, 
would  be,  therefore,  the  use  of  water  as  a 
means  of  either  preventing  or  curing  disease, 
diminishing  the  suffering  consequent  upon  it, 
or  counteracting  its  deleterious  effects  upon 
the  organs  or  tissues  of  the  human  body.  The 
latter  definition,  though  longer,  is  more  exact 
than  the  first,  and  more  fully  expresses  all  that 
is  meant  by  hydrotherapeutics  when  used  in  its 
widest  sense.  The  first  definition,  however, 
more  exactly  expresses  the  meaning  of  hydri- 
atrics as  used  in  its  modern  and  restricted 
medical  sense.  And  it  is  from  this  point  of 
view  that  I  shall  here  treat  the  subject,  avoid- 
ing historical  and  many  other  points  of  gen- 
eral interest,  in  relation,  for  example,  to  the 
use  of  the  bath  by  the  ancients,  who  employed 
it  mainly  as  a  luxury,  and  its  use  in  Oriental 
countries  or  among  semi-civilized  peoples  at 
the  present  day. 

When  studied  from  the  point  of  view  of 
physiology  and  practical  therapeutics,  hydri- 
atrics assumes  an  importance  second  to  none 
among  the  various  agents  from  which  the 
physician  has  to  choose  in  the  pursuit  of  his 
calling.  For  a  correct  and  thorough  under- 
standing of  the  subject  it  will  be  most  profita- 
ble to  consider  the  application  of  water  locally 
and  generally,  internally  and  externally,  and 
to  discuss  its  effects,  first,  from  the  physio- 
logical, and,  second,  from  the  therapeutical 
standpoint. 

We  will  consider,  first,  the  general  effect  of 
water  when  introduced  into  the  interior  of  the 
body.  And  here  the  dividing  line  is  not  dis- 
tinct because,  when  taken  by  the  mouth  or 
rectum,  it  has,  necessarily,  in  addition  to  its 
general  effects,  distinct  local  actions  upon  the 
viscera  with  which  it  comes  in  contact.  It 
will  be  more  conducive  to  a  proper  under- 
standing of  the  subject,  however,  to  consider 
these  incidental  local  results  of  its  ingestion 
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at  the  same  time  with  the  more  general  influ- 
ences which  it  exerts  upon  the  body  at  large. 
And  this  is  not  to  be  considered  as  a  deviation 
from  the  general  rule  of  treatment  by  consti- 
tutional measures,  inasmuch  as  there  is  no 
drug  or  physical  influence  that  acts  conspicu- 
ously upon  the  body  generally  but  has  also  its 
peculiar  effects  upon  the  local  phenomena  at 
the  point  of  its  impact  on  or  introduction  into 
the  system. 

Effects  on  the  Stomach  and  Intestine. — 
When  cold  water  is  taken  into  the  stomach, 
its  primary  effects  will  depend  entirely  upon 
the  condition  of  the  alimentary  canal  and  the 
constitutional  state  of  the  person  who  takes  it. 
In  the  majority  of  healthy  individuals,  if  not 
in  all,  the  stomach,  in  the  morning  and  before 
taking  food,  is  empty  and  contracted  so  as  to 
present  the  appearance  of  a  tube  the  inner 
walls  of  which  are  so  nearly  in  contact  that  its 
calibre  is  considerably  less  than  that  of  the 
small  intestine,  excepting  when  the  latter  is 
extremely  contracted.  This  tubular  stomach 
curves  obliquely  downward  and  to  the  right 
from  the  cardiac  to  the  pyloric  orifice,  the 
fundal  cavity  being  almost  entirely  obliterated 
by  the  contraction  of  the  oblique  and  circular 
fibres,  the  action  of  which  can  be  readily  com- 
prehended by  reference  to  the  cuts  in  any 
standard  work  on  anatomy. 

Under  these  conditions  the  water  will  run 
directly  through  into  the  small  intestine,  its 
only  effect  being,  by  the  sudden  chill,  to  exert 
some  infiuence  on  the  tone  of  the  blood-vessels 
and  the  gastric  muscular  coats,  while  washing 
through  whatever  mucus  or  debris  of  food  does 
not  cling  too  firmly  to  the  surface,  and  trans- 
mitting, also,  through  the  gastric  nerves  to  the 
splanchnic  branches  of  the  solar  and  renal 
plexuses,  as  well  as,  perhaps,  by  direct  conduc- 
tion, its  influence  to  the  surrounding  viscera. 

The  most  easily  perceived  of  these  collateral 
effects  is  that  upon  the  kidneys,  for  the  inges- 
tion of  cold  water  in  this  way  has  been  shown, 
experimentally,  to  produce  diuresis,  independ- 
ently of  the  amount  of  fluid  in  the  blood-ves- 
sels or  of  the  time  occupied  in  absorption. 

Besides  these  results,  we  may  observe  an 
acceleration  of  the  heart  beat,  increased  intra- 
arterial tension,  and  greater  vigour  of  the 
respiratory  act.  On  the  intestinal  tract  it  will 
exert  a  similar  influence,  bringing  about  an 
increased  peristalsis,  perhaps  increased  secre- 
tion of  the  intestinal  fluids,  and  frequently  an 
evacuation  of  the  alvine  contents. 

If,  on  the  other  hand,  the  stomach  is  not 
contracted,  as  may  frequently  happen  in  con- 
sequence of  incomplete  digestion,  the  presence 
of  gas  owing  to  fermentation  of  substances 
which  have  been  taken  the  previous  evening, 
or  of  the  relaxation  resultant  from  a  chronic 
gastric  or  gastro-intestinal  catarrh,  or  if  it  has 
failed  to  contract  because  the  nervous  system 
has  lost  its  tone  from  any  cause,  the  phenome- 
na will  be  different.  The  energy  derived  from 
the  liberation  of  heat  in  the  stomach  will 
probably  be  mainly  exhausted  in  securing 
contraction  of  that  organ  and  of  the  blood- 
vessels in  its  walls,  thus  discharging  its  con- 
tents into  the  duodenum  and  preparing  the 


stomach  for  the  reception  of  food.  But  there 
will  be  little  or  no  diuretic  or  cathartic  effect 
unless  the  quantity  of  water  is  large ;  and  the 
changes  observed  in  the  respiration  and  circu- 
lation will  not  be  so  obvious  as  in  the  first  case 
noted. 

In  other  cases,  where  the  relaxation  is  great, 
both  of  the  muscular  walls  and  of  the  blood- 
vessels of  the  stomach,  or  of  the  stomach  and 
intestines — such  as  may  result  from  excessive 
eating,  overindulgence  in  stimulants,  or  great 
prostration  of  the  nervous  system  in  neuras- 
thenia from  overwork,  long-continued  anxiety, 
dissipation,  and  other  enervating  causes — the 
morbid  conditions  may  make  any  normal  re- 
action impossible,  or  at  least  delay  it  until  the 
water  which  is  taken  has  slowly  passed  through 
into  the  intestine,  when  another  dose  may  have 
the  desired  effect.  Or  it  may  happen  that  the 
water  first  introduced  may  give  rise  to  nausea 
and  vomiting,  by  which  the  stomach  is  relieved 
of  its  abnormal  contents,  the  reaction  being 
very  salutary. 

The  effects  of  hot  water  taken  in  the  morn- 
ing will  also  vary  according  to  the  prevailing 
conditions  of  tlie  alimentary  canal  and  the 
constitutional  state  of  the  subject.  In  the 
healthy  condition,  previously  described,  in 
which  the  stomach  is  contracted  to  its  tubular 
shape,  the  vessels  are  not  unduly  relaxed,  and 
the  nervous  system  is  so  refreshed  by  rest  and 
sleep  that  it  readily  reacts  to  normal  stimula- 
tion, the  heat  may  prove  to  be  the  reverse  of 
beneficial.  If  the  water  is  simply  warm,  it 
will,  in  all  probability,  induce  nausea,  while 
if  hot,  the  overstimulation  may  cause  an  un- 
due secondary  reaction,  with  relaxation  of 
arterioles,  supersecretion  of  mucus,  and  per- 
haps fiatulence.  This  secondary  relaxation 
may  prevent  the  intestinal  evacuation  which 
would  relieve  the  distress. 

If,  however,  there  is  a  pathological  relaxa- 
tion, an  atony  of  the  muscular  and  nervous 
apparatus,  with  hypersecretion,  distention,  and, 
as  a  rule,  flatulence,  the  hot  water  may  have 
just  the  stimulant  effect  which  is  needed,  and 
give  as  good  results  as  cold  water,  or  better. 
This  is  more  particularly  the  case  when  we 
have  to  do  with  such  enervated  conditions  as 
are  found  in  chronic  alooholism,  and  the  re- 
sults of  excess  in  any  direction,  mental  or 
bodily.  Probably,  next  to  inebriety,  prolonged 
grief  and  anxiety,  especially  when  combined 
with  loss  of  sleep,  are  the  most  potent  causes 
of  this  condition.  It  should  be  remembered, 
however,  that  the  constitutional  peculiarities 
of  individuals  have  a  most  important  influence 
upon  these  pathological  conditions  and  upon 
the  reactions  of  the  tissues  to  agents  intro- 
duced from  without. 

Constitutionally,  the  effects  of  the  introduc- 
tion of  cold  water  into  the  stomach  are  mani- 
fested in  a  series  of  phenomena  more  or  less 
distinct,  the  nature  of  which  has  already  been 
indicated  by  what  was  said  in  discussing  its 
local  action. 

I  have  referred  more  particularly  to  the 
effects  observed  after  the  taking  of  water  on 
an  empty  stomach  in  the  morning,  because 
they  are  then  most  pronounced.     But  some- 
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what  similar  results  follow  its  ingestion  at  any 
time  of  the  day.  There  are,  however,  certain 
occasions  and  conditions  of  the  body  and  its 
organs  which  must  be  mentioned  as  important, 
in  that  they  present  peculiar  indications  or 
contra-indioations  for  the  use  of  this  fluid 
per  03. 

In  the  first  place,  it  must  be  noted  that  with 
many  individuals,  though  not  by  any  means 
with  all,  the  sudden  cooling  of  the  stomach 
and  its  contents  which  would  follow  the  taking 
of  a  considerable  quantity  of  cold  water  soon 
after  a  meal  would  act  as  a  check  to  the  secre- 
tion of  the  gastric  juice,  and  so  delay  diges- 
tion. With  others,  on  the  contrary — for  in- 
stance, those  who  are  plethoric  or  who  from 
any  cause  have  a  tendency  to  super-secretion 
of  gastric  juice,  or  to  an  excessive  acidity 
of  that  fluid — the  checking  of  its  secretion 
or  its  proper  dilution  will  prove  a  positive 
aid  to  digestion.  Another  interesting  observa- 
tion (for  which  the  writer  is  indebted  to  his 
friend  Professor  Jonathan  S.  Prout,  the  dis- 
tinguished ophthalmologist)  is  that,  in  the  case 
of  many  persons  whose  digestion  is  slow  and 
who,  an  hour  or  two  after  'a  hearty  meal,  are 
oppressed  with  a  feeling  of  langour  and  dis- 
inclination to  exertion,  a  tumblerful  of  cold 
water,  apparently  by  its  dilution  of  the  nutrient 
mass,  perhaps  by  the  toning  up  of  relaxed 
gastric  or  vascular  muscular  fibres,  or  by  ex- 
citing the  reflex  action  of  the  splanchnic 
pluxuses,  is  a  means  of  speedy  and  well-marked 
relief. 

On  the  other  hand,  in  many  oases  of  atonic 
dyspepsia  and  of  the  gastric  catarrh  secondary 
to  it,  which  are  prone  to  be  accompanied  by 
"water  brash,"  or  too  great  an  amount  of 
physiologically  inert  liquid  in  the  stomach,  it 
is  better  to  abstain  from  water  at  or  soon  after 
the  meals.  In  such  eases  water,  if  of  any  use, 
is  productive  of  most  benefit  it  given  an  hour 
or  half  an  hour  before  meals,  or  on  rising  in 
the  morning,  to  flush  out  the  stomach  and 
small  intestine  and  prepare  them  for  the  re- 
ception of  food.  These  nice  discriminations 
in  practice  can  only  be  decided  by  carefully 
observing  the  patient  and  his  peculiarities. 
Their  secondary  constitutional  effects  are  ob- 
vious. 

By  due  attention  to  such  details  as  this  the 
writer  believes  it  quite  possible  to  practise 
successfully  without  the  more  complicated  and 
time-consuming  chemical  analyses  of  the  gas- 
tric contents  so  often  recommended  at  the 
present  day.  In  fact,  to  trust  to  such  analyses, 
to  the  exclusion  of  the  close  clinical  observation 
of  the  natural  history  and  symptoms  of  diseased 
conditions,  is  to  lean  upon  a  broken  reed. 
However,  in  the  hands  of  expert  specialists, 
and  in  dealing  with  obscure  and  obstinate 
cases  of  nutritive  disturbances,  the  chemical 
and  mechanical  methods  are  invaluable. 

The  constitutional  effects  induced  indirectly 
by  the  drinking  of  cold  (or  hot)  water  are,  of 
course,  those  associated  with  improvement  of 
digestion. 

The  direct  constitutional  effects  are  observed 
in  a  strengthening,  and  perhaps  a  slight 
quickening,  of  the  heart  beat,  a  slight  increase 


in  the  vascular  pressure,  increased  flow  of 
urine,  and,  at  times,  a  laxative  effect  upon  the 
bowels.  Together  with  these  more  evident 
results,  we  may  perceive  also  a  certain  bright- 
ening of  the  eye  and  more  elastic  carriage  of 
the  body,  which  are  due  to  greater  activity  in 
the  secretions  of  the  glands  of  the  alimentary 
canal,  and  freer  discharge  of  their  secretions ; 
to  the  flushing  of  the  excretory  organs,  par- 
ticularly the  kidneys,  carrying  off  the  effete 
matters;  and  to  a  general  improvement  and 
acceleration  of  the  metabolic  processes  through- 
out the  body.  The  chemical  changes  which 
are  constantly  occurring  in  every  organ  and 
tissue — both  constructive,  or  anabolic,  and 
destructive,  or  catabolic  processes — are  facili- 
tated by  the  frequent  and  timely  addition  of 
clean  water,  which  serves  to  more  completely 
dissolve  and  remove  waste  products  while 
favouring  the  degree  of  dilution  necessary,  the 
most  advantageous  chemical  action  in  the 
building  up  of  tissues,  and  the  liberation  of 
energy. 

That  the  proper  use  of  water  is  a  tonic  and 
restorative  measure  can  not,  then,  be  doubted. 
And  that  it  is  equally  useful  as  an  eliminating 
agent  is  known  to  all  experienced  practitioners. 

The  use  of  water  by  way  of  its  injection  into 
the  rectum  is  scarcely  less  valuable,  both  for 
its  local  and  its  constitutional  effects.  Physi- 
ologically, the  introduction  of  simple  cold 
water  into  the  rectum  results  in  the  contrac- 
tion of  that  viscus  and  the  expulsion  of  its 
contents.  It  also,  either  reflexly  or,  more 
probably,  by  its  cooling  effect  on  the  vesical 
plexus  of  nerves,  brings  about  a  contraction  of 
the  bladder  and  the  discharge  of  whatever 
urine  or  other  matters  it  may  contain ;  while, 
by  reflex  action  through  the  sympathetic 
branches  connecting  the  rectum  and  bladder 
with  the  renal  plexus,  it  does,  undoubtedly, 
have  a  diuretic  effect  similar  to  that  which 
follows  its  intrusion  into  the  stomach.  The 
vaginal  and  uterine  nerves  are  at  the  same 
time  stimulated,  so  as  to  cause  an  increased 
tonicity  in  these  organs ;  and  the  action  upon 
them  is  often  much  more  salutary  when  exerted 
in  this  manner  than  when  cold  is  applied 
directly  to  the  vaginal  mucous  surface.  We 
get  the  tonic  effect  without  the  shock  of  the 
cold,  which,  particularly  in  women  who  are 
not  robust,  may  be  followed  by  pelvic  pain,  or 
even  by  congestion  and  inflammation.  In 
this  way,  while  relieving  the  rectum,  cleansing 
its  surface,  combating  the  atony  of  the 
hasmorrhoidal  vessels,  or  assisting  a  weak  or 
partially  lacerated  sphincter  muscle  to  more 
nearly  perform  its  function,  we  may  diminish 
a  vaginal  or  uterine  catarrh,  and  give  increased 
vigour  to  the  pelvic  organs  generally.  This  is 
a  valuable  means  of  treatment  for  certain 
selected  cases  of  pelvic  disorder,  which  is  too 
little  considered  and  too  seldom  made  use  of 
by  physicians  or  surgeons,  although  the  latter 
seem  to  appreciate  it  much  more  than  the 
former. 

The  constitutional  results  following  upon 
the  use  of  cold  water  per  rectum  are  similar  to 
those  observed  when  it  is  administered  by  the 
mouth,  excepting  that  they  are  not  so  pro- 
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notmced,  and  are,  indeed,  scarcely  evident  as 
far  as  the  functions  of  respiration  and  diges- 
tion are  concerned.  Tiie  latter,  however,  may 
be  somewhat  aided  by  the  removal  of  effete 
and,  at  times,  foul  matters  from  the  lower 
bowel.  The  same  remarks  apply  to  hot  as  to 
cold  water  when  it  is  thrown  into  the  rectum, 
but  lukewarm  water  has  scarcely  any  effect 
save  as  a  means  of  removing  the  rectal  con- 
tents. 

The  therapeutic  uses  of  water  when  given 
internally,  either  by  the  mouth  or  by  the  rec- 
tum, are  pretty  clearly  indicated  by  what  I 
have  already  said.  I  may  add,  largely  by  way 
of  recapitulation,  that  water  is  a  useful  medic- 
ament in :  1.  Functional  disorders  of  the 
stomach  and  intestines,  especially  in  chronic, 
gastric,  or  gastro-intestinal  catarrh,  in  atony 
of  the  muscular  walls,  mucous  coat,  or  nervous 
mechanism  of  this  canal.  That  when  the 
stomach  is  contracted  to  its  tubular  form  the 
fluid  ingested  may  run  immediately  through 
into  the  small  intestine  is  frequently  demon- 
strated when  the  siphon-tube  is  used,  as  large 
quantities  of  water  poured  in  through  the  tube 
are  sometimes  not  recovered  by  its  siphon 
action,  nor  is  the  typical  distention  visible  ex- 
ternally. The  water  simply  passes  on  into  the 
small  intestine,  washing  the  mucous  membrane 
as  it  goes.  And  this  washing  is  much  more 
complete  if  the  water  contains  some  alkaline 
sodium  salt  in  solution.  2.  In  the  treatment 
of  some  cases  of  constipation,  its  value  here 
being  greatly  enhanced  by  the  presence  of 
sodium  salts  in  solution,  sodium  phosphate 
being  the  mildest  of  those  whose  laxative  action 
is  to  any  extent  reliable,  and  this  acts  better, 
in  some  instances,  if  its  alkalinity  is  assured 
by  the  addition  to  it  of  a  moderate  quantity  of 
sodium  bicarbonate.  3.  In  flatulent  conditions 
or  catarrhal  irritability,  causing  irregularity 
of  the  cardiac  rhythm  or  palpitation.  4.  In 
lithcemia,  accompanied  by  acid,  high-coloured 
urine.  The  flushing  of  both  the  alimentary 
and  urinary  tracts,  the  latter  increased  by  the 
positive  diuretic  effects  of  the  introduction  of 
water  into  the  stomach,  irrespective  of  its  in- 
creasing the  amount  of  the  circulating  fluid  in 
the  blood-vessels,  does,  actually,  as  it  is  popu- 
larly expressed,  purify  the  blood.  This,  to- 
gether with  the  salutary  influence  on  the  digest- 
ive operations,  will  easily  account  for  its  good 
effects.  Here  cold  water  is  usually  the  best, 
though  this  must  be  left  to  the  judgment  of 
the  person  who  is  treating  the  case.  5.  The 
value  of  water  in  cases  of  more  serious  disease 
of  the  stomach — such  as  ulcer,  cancer,  constric- 
tion of  the  pylorus,  with  secondary  dilatation — 
is,  in  skilful  hands,  very  great.  In  fact,  in 
some  of  these  cases  it  is  by  far  the  most  valu- 
able agent  we  have.  But  its  use  by  the  tube 
is  to  be  entered  upon  with  great  caution  and 
proceeded  with  carefully,  all  effects  being 
noted.  The  cases  in  which  artificial  irriga- 
tion of  the  stomach  can  safely  ie  left  to  a  nurse 
are  few  if  organic  disease  exists,  and  specially 
trained  nurses  should  be  reserved  for  this  work; 
but  in  the  simpler  forms — i.  e.,  functional  dis- 
orders— the  attendants  can  easily  be  trained  to 
carry  out  the  directions,  which  should  always 


be  very  explicit.  6.  In  febrile  and  inflamma- 
tory states  the  drinking  of  cold  water  serves  a 
threefold  purpose — viz.,  to  favour  the  action  of 
the  emunctories,  removing  effete  matters  from 
the  body ;  to  assist  digestion,  when  judiciously 
employed ;  and  to  allay  the  burning  and  some- 
times tormenting  thirst  which  is  a  source  of 
so  much  suffering  to  many  sick  people.  The 
water  used  for  this  purpose  should  be  as  pure 
as  it  is  possible  to  procure  it,  cold  enough  to 
be  palatable,  and  given  in  small  q.uantities 
at  short  intervals.  The  latter  caution  should 
always  be  observed  if  there  is  any  tendency  to 
pulmonary  congestion,  as  in  congestive  and 
inflammatory  conditions  of  the  thoracic  vis- 
cera, or  any  incompetency  of  the  heart.  When 
these  conditions  prevail,  the  sudden  introduc- 
tion of  a  large  quantity  of  cold  water  into  the 
stomach  may  cause  a  contraction  of  the  ab- 
dominal vessels  and  an  accumulation  of  blood 
in  the  thorax,  which  may  even  be  fatal.  7.  To 
induce  or  favour  diaphoresis.  For  this  pur- 
pose it  is  used  in  connection  with  the  different 
.varieties  of  the  wet  pack,  and  also  to  assist  the 
action  of  diaphoretic  remedies.  The  water 
should  be  hot,  and,  if  unpalatable,  may  be  ad- 
ministered in  the  form  of  an  infusion  of  tea,  of 
hot  lemonade,  etc.,  its  diaphoretic  properties 
being  still  further  augmented  at  times  by  the 
addition  of  some  alcoholic  stimulant. 

As  a  rectal  application,  water  has  also  many 
and  valuable  therapeutic  properties.  Besides 
those  already  alluded  to  in  the  discussion  of  its 
physiological  actions,  it  is  often,  and  very  suc- 
cessfully, used  in  the  treatment  of  such  local 
diseases  as  acute  and  chronic  dysetitery.  chronic 
hcemorrhoidal  conditions,  with  or  without ^s- 
sures,  and  fcecal  impaction,  and  to  cleanse  and 
purify  the  rectum  and  its  contents  in  fistulcB 
in  ano.  In  prolapsus,  as  was  hinted  at  above, 
it  may,  by  facilitating  the  removal  of  the 
fffical  mass  and  so  preventing  the  dangerous 
act  of  straining,  as  well  as  by  virtue  of  its 
tonic  effect  upon  the  intestinal  muscular  coat, 
be  a  most  useful  adjunct  to  other  forms  of 
treatment,  and  may  even,  in  recent  and  not 
too  severe  cases,  be  sufficient  of  itself  to  cure 
the  condition. 

In  ulcerated  conditions  and  in  fistula,  hot 
water,  holding  in  solution  some  mild  astrin- 
gent and  antiseptic  or  disinfectant,  should  be 
used.  Good  results  may  be  obtained  from 
a  1-per-cent.  solution  of  carbolic  acid,  from 
the  same  proportion  of  zinc  sulphate,  or  a 
weak  solution  of  the  chloride  of  iron.  But  by 
far  the  most  valuable  agent  for  this  purpose  is 
the  nitrate  of  silver  in  a  strength  of  one  quar- 
ter of  one  per  cent.  Previous  to  the  injection 
of  these  medicaments  the  bowel  should  be 
thoroughly  cleansed  by  enemata  of  water  as 
warm  as  can  be  comfortably  borne.  The  nitrate 
of  silver  is  especially  efficacious  in  fissured  or 
fistulous  conditions,  partly  on  account  of  its 
astringent  and  healing  action,  but  largely  be- 
cause of  its  extraordinary  power  as  a  disin- 
fectant. 

In  fevers  also,  rectal  enemata  are  of  great 
value.  They  help  to  remove  foul  and,  at 
times,  undoubtedly,  pyrogenous  substances 
from  the  intestine ;  when  cold  and  copious  in 
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quantity  they  have  some  antipyretic  effect; 
and  in  the  troublesome  and  often  dangerous 
mefeorism  of  fevers  of  the  typhoid  type  their 
excitation  of  the  reflexes  of  the  mesenteric  and 
solar  plexuses,  inducing  more  decided  peristal- 
sis of  the  intestine,  with  a  tonic  influence  upon 
its  vaso-motor  apparatus,  may  be  the  means  of 
saving  life.  This  is  one  of  the  most  important 
details  in  the  treatment  of  bad  oases  of  enteric 
fever. 

In  uterine  haemorrhage,  again — i.  e.,  post- 
partum hmmorrhage — the  injection  of  iced 
water  into  the  rectum,  in  connection  with  the 
use  of  ice  externally  and  per  vaginam,  is  a 
powerful  means  of  promoting  the  uterine  eon- 
traction.  And  after  perineal  ruptures,  when 
the  rectal  control  is  partially  lost  and  the  or- 
dinary surgical  procedures  have  failed  to  bring 
relief,  daily  eneinata  of  cold  water,  or  of  a  cold 
solution  of  nitrate  of  silver,  may  give  consider- 
able relief  by  increasing  the  tone  of  such  mus- 
cular fibres  as  remain  uninjured,  and  perhaps, 
too,  by  their  favourable  influence  on  the  gen- 
eral health. 

Finally,  I  may  mention  the  use  of  rectal  in- 
jections in  the  removal  of  parasites  from  the 
lower  bowel. 

The  uses  of  the  water  treatment  in  the  pelvic 
diseases  of  women  are  many  and  of  undoubted 
efficiency.  In  fact,  there  is  no  agent  which 
has  borne  the  test  of  time  and  experience  more 
suooessf  uUy  than  this.  It  is  applied  both  in- 
ternally and  externally.  Internally  it  is  ap- 
plied in  the  form  of  the  vaginal  douche,  or  at 
times  simply  to  the  inner  or  mucous  surface  of 
the  external  genitalia,  very  little  penetrating 
beyond  the  vestibule  excepting  when  there  is 
considerable  relaxation,  in  women  in  whose 
pelves  there  is  no  deposit  of  fat,  and  when  a 
favourable  position  is  assumed,  such  as  the 
knee-elbow,  or  with  the  pelvis  considerably 
raised  above  the  level  of  the  shoulders  and 
chest  while  the  patient  remains  in  the  dorsal 
decubitus.  For  home  practice  the  latter  posi- 
tion is  the  most  practicable,  but  in  case  of  any 
gonorrhoeal  or  other  contagious  malady  it  is 
not  advised,  as  there  is  some  danger — very 
slight,  to  be  sure — of  its  favouring  the  penetra- 
tion of  disease  germs  into  the  uterine  cavity. 
Again,  where  there  is  marked  prolapsus  or 
procidentia  uteri,  so  that  the  portio  vaginalis 
of  the  uterus  presents  at  the  vulval  orilioe,  or 
even  protrudes  beyond  it,  while  advantage 
may  be  taken  of  the  dislocation  of  the  organs 
to  thoroughly  cleanse  the  entire  external  gen- 
ital tract,  special  pains  should  be  taken  that 
no  risk  is  run  of  infecting  the  mucous  mem- 
brane of  the  uterine  canal. 

For  the  washing  of  the  mucous  surfaces, 
either  of  the  external  genitals  as  far  back  as 
the  sphincter  vaginas — which  is  all  that  can 
usually  be  done — or  for  the  more  extensive 
cleansing  which  may  be  rendered  possible  by 
prolapsus  with  great  relaxation  or  laceration 
of  the  sphincter  and  levator  muscles,  hot  water 
with  borax  is  one  of  the  best  solutions.  It  is, 
however,  rendered  more  efficacious  by  the  ad- 
dition of  pure  carbolic  acid,  so  as  to  make  a 
one-half  or  one-per-cent.  solution.  The  car- 
bolic acid  should  be  mixed  with  an  equal  part 


of  pure  glycerin  to  favour  its  solution.  Of 
this  mixture,  a  teaspoonf  ul,  or  two  at  the  most, 
to  a  pint  of  water  will  give  about  the  right 
proportion.  Instead  of  borax,  phosphate  of 
sodium  and  bicarbonate  of  sodium,  rubbed  to- 
gether, a  heaping  teaspoonful  to  the  pint,  may 
be  used,  and,  in  my  estimation,  this  solution 
is  preferable  to  that  of  borax  for  cleansing 
purposes.  It  is  of  special  advantage  in  infantile 
leucorrhma,  in  the  treatment  of  which  I  regard 
proper  washing  as  better  than  douching.  And 
the  same  may  be  said  in  regard  to  the  leucor- 
rhoea  of  many  young  girls  and  unmarried 
women  in  whom  the  catarrhal  condition  does 
not  extend  to  the  cervix,  and  with  whom  the 
mere  external  cleansing  is  all  that  is  needed, 
in  many  instances,  in  connection  with  general 
tonic  measures,  to  overcome  the  difficulty. 
Besides,  it  is  felt  by  most  practitioners,  I  pre- 
sume, that  the  minimum  amount  of  treatment 
is  advisable  for  such  subjects  on  moral 
grounds.  The  addition  of  carbolic  acid,  too, 
owing  to  its  superficial  aniesthetic  effect,  has 
its  moral  as  well  as  its  therapeutical  advan- 
tages— an  instance  of  the  close  relationship  be- 
tween cleanliness  and  godliness.  When  the 
above-mentioned  materials  are  not  at  hand  a 
good  pure  toilet  soap,  or  the  genuine  Castile 
soap,  answers  well.  In  any  case,  where  simple 
washing  of  the  genitalia  is  practised  it  will 
be  found  advantageous  to  follow  it  by  a  free 
sponging  with  cold  water. 

But  when  it  is  necessary  to  treat  a  more 
deeply-seated  trouble  the  hot  douche  is 
strongly  recommended  by  those  who  have  ex- 
perience with  this  class  of  diseases.  Not  only 
is  it  used  as  a  means  of  cleansing  the  parts — 
which  is,  to  be  sure,  very  essential — but  it  has, 
beyond  doubt,  a  curative  effect  on  catarrh  of 
the  vaginal  and  cervical  mucous  membrane; 
on  conditions  of  relaxation  and  passive  hyper- 
cemia;  subinvolution  of  either  uterus  or  va- 
gina, or  both ;  and  on  congestive,  swollen,  and 
neuralgic  conditions  of  the  ovaries,  tubes,  and 
adjacent  tissues.  It  may  also,  indirectly,  as  a 
rule,  alleviate  the  tendency  to  frequent  and 
painful  micturition  which  is  sometimes  associ- 
ated with  the  above-mentioned  disorders.  I 
speak  particularly  of  the  hot  douche  in  this 
connection  because  it  is  the  safest  and  most 
generally  employed ;  but  there  are  cases  in 
full-blooded,  relaxed,  but  naturally  robust 
women  in  which  the  cold  douche  is  of  the 
greatest  service.  It  is,  however,  a  nice  point, 
and  must  be  left  to  the  decision  of  the  indi- 
vidual practitioner. 

The  method  of  employing  the  douche  is  sim- 
ple, and  it  may  be  carried  out  either  with  a 
fountain  or  bulb  syringe,  the  main  point  being 
to  secure  a  steady,  uninterrupted  flow  of  water, 
with  the  entire  exclusion  of  air.  If  hot  water 
is  used,  as  is  generally  the  case,  the  tempera- 
ture should  be  as  high  as  the  patient  can  con- 
veniently bear,  the  quantity  large,  say  from 
two  to  three  quarts,  and  the'  flow  so  slow  that 
at  least  ten  minutes  are  consumed  in  its  pas- 
sage. It  is,  by  some  most  excellent  authorities, 
recommended  that  during  the  operation  the 
patient  should  be  in  the  recumbent  posture; 
but  we  do  not  feel  justified  in  giving  this  as  a 
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general  rule,  as  it  has  often  happened,  to  our 
knowledge,  that  after  the  use  of  the  douche  in 
this  way  the  patient  has  been  seized  with  vio- 
lent spasmodic  pains  (or  cramps)  in  the  lower 
abdominal  and  pelvic  region,  caused,  in  all 
probability,  by  penetration  of  fluid  into  the 
cavity  of  the  body  of  the  uterus.  The  most 
comfortable  method  is  for  the  patient  lo  sit  on 
a  commode  of  convenient  height,  the  bag  of 
the  fountain  syringe  not  higher  than  the  level 
of  her  chin,  or  the  vessel  of  water  for  the  bulb 
syringe  on  a  stool  in  front  of  her,  the  feet  on  a 
low  stool,  and  the  body  bent  forward  so  as  to 
relax  the  muscles  of  the  abdomen  and  perine- 
um. If  a  bulb  syringe  is  used,  it  should  first 
be  squeezed  a  few  times  to  expel  all  the  air ; 
and  in  the  use  of  the  fountain  syringe  care 
should  be  taken  that  the  air  is  all  out  of  the 
tube  and  the  water  flowing  freely  before  the 
nozzle  is  introduced.  The  latter  should  be 
large  enough  to  pass  easily  without  catching 
on  the  folds  of  the  mucous  membrane,  long 
enough  to  reach  into  the  posterior  fornix  vag- 
inas (i.  e.,  into  the  arched  space  behind  the  cer- 
vix), and  of  hard  rubber  rather  than  of  metal, 
as  the  former  is  not  so  good  a  conductor  of 
heat  as  the  latter. 

In  ordinary  cases  of  no  great  severity  hot 
water  alone  is  usually  sufficient ;  but  when  the 
leuoorrhoeal  discharge  is  more  purulent  in  char- 
acter such  a  solution  as  that  recommended 
above  is  of  more  value ;  and  it  is  better  to  irri- 
gate first  and  use  the  solution  afterward  than 
to  employ  a  large  quantity  of  a  weak  solution. 
Other  agents  of  great  service  are  sulphate  of 
zinc  (30  grains  to  a  pint  of  water)  and  eresol 
(a  drachm  to  a  pint  of  water).  There  are  many 
astringent  and  antiseptic  agents  besides  those 
mentioned,  for  which  the  reader  is  referred  to  the 
articles  on  gynEecological  subjects.  For  direc- 
tions as  to  the  use  of  vaginal  douches  in  cancer 
of  the  uterus  or  vagina,  and  for  the  introduction 
of  water  into  the  cavities  of  the  nose,  ear,  and 
throat,  reference  must  also  be  made  to  the  par- 
ticular articles  which  deal  with  the  diseases  of 
those  organs.  I  will,  however,  refer  briefly  to 
the  benefit  to  be  derived  from  carefully  wash- 
ing out  the  pleural  cavity  after  operations  for 
empyema,  for  it  is  not  always  safe  in  such 
cases  to  impregnate  the  water  with  the  various 
substances  which  many  consider  almost  indis- 
pensable as  means  of  preventing  decomposition 
of  pus,  checking  its  formation,  or  procuring  a 
more  rapid  closing  of  the  cavity.  An  excep- 
tionally large  and  varied  experience  has  taught 
the  writer  that  after  the  first  evacuation  and 
washing  out  of  the  pleural  cavity  for  empy- 
ema, even  when  the  pus  is  quite  foul,  in  the 
majority  of  cases  healing  will  take  place  if  the 
pleura  is  well  drained,  without  any  further  irri- 
gation. And  when  the  pus  retains  its  offensive 
odour,  simple  warm,  sterilized  water  is  almost 
always  sufficient,  if  used  freely  and  associated 
with  liberal  drainage,  to  overcome  the  fetor. 
It  may  not  be  out  of  place  to  say  that  too  com- 
plicated an  apparatus  for  drainage,  unless  in 
very  skilful  hands,  may  be  the  cause  of  the 
foetid  odour  from  these  and  other  cavities ;  and 
that  the  greatest  need  is  for  a  very  free  open- 
ing, so  that  the  pus  may  quickly  escape  into 
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some  antiseptic  dressing.    This  is  far  better 
and  safer  than  any  amount  of  irrigation. 

Externally,  the  application  of  water  is  also 
resorted  to,  both  for  its  local  and  for  its  geri- 
eral  effects.  It  is  used  in  the  form  of  douches, 
baths,  showers,  sprays,  etc. — that  is  to  say,  by 
itself,  without  the  intervention  of  any  second- 
ary means  of  retaining  it  upon  the  surface ; 
and  by  the  aid  of  the  wet  sheet,  towels,  fo- 
menting appliances,  etc.,  to  prolong  the  con- 
tact, influence  the  temperature,  secure  the 
effects  of  prolonged  moistening  or  soaking  of 
the  tissues  so  as  to  relax,  soften,  and,  as  it 
were,  partially  "parboil"  the  superficial  struc- 
tures locally,  increasing  mobility,  and  permit- 
ting of  freer  manipulation  than  would  be 
possible  without  some  such  preliminary  meas- 
ures. By  the  external  contact  of  water  of  dif- 
ferent temperatures  for  varying  lengths  of 
time,  and  to  either  the  whole  or  to  certain 
parts  of  the  cutaneous  surface,  general  or  con- 
stitutional effects  may  be  obtained  and  certain 
therapeutic  objects  accomplished  in  relation  to 
the  viscera,  which,  though  primarily  local,  are 
accompanied  by  and  productive  of  collateral 
constitutional  results  of  the  utmost  value.  I 
will  consider  flrst  the  more  extensive  manipu- 
lations of  the  hath  and  pack. 

The  Cold  Bath. — This  may  be  divided  into 
the  cold  plunge,  shower,  douche  or  affusion,  sitz- 
bath,  and  sponging.  These  varieties  of  the  cold 
bath  have  their  own  individual  effects,  both  lo- 
cal and  general,  and  their  particular  therapeutic 
applications.  They  are  among  the  most  im- 
portant therapeutic  means  at  our  disposal, 
especially  in  certain  acute  febrile  and  inflam- 
matory diseases,  as  well  as  in  many  chronic 
affections.  To  neglect  them  is  to  overlook, 
perhaps,  the  most  valuable  means  of  cure  in 
some  of  the  derangements  which  are  constant- 
ly presenting  themselves  for  aid  to  both  the 
general  practitioner  and  to  the  specialist. 

The  cold  plunge  is  a  measure  of  treatment 
which  is  of  importance  in  the  treatment  of 
chronic  ailments  such  as  the  following :  1.  In 
constitutional  debility,  where  it  is  important 
to  invigorate  the  body  generally,  although,  of 
course,  the  shock  involved  precludes  its  use  in 
oases  where  the  debility  is  too  well  marked. 
It  finds  its  greatest  utility  in  the  case  of  one 
who  is  naturally  robust  but  who  has  become 
weakened  by  overwork,  "  carking  care,"  or 
any  of  the  numerous  strains  incident  to  the 
battle  of  life — strains  which  have  an  apparent 
tendency  to  accumulate  and  combine  their  as- 
saults on  the  organism  which  is  the  unfortu- 
nate victim  of  them.  But  for  those  who  inherit 
what  is  termed  a  "  delicate  constitution  "  this 
form  of  bath  is  to  be  worked  up  to  with  great 
caution,  the  subject  being  led  through  a  grad- 
ual system  of  training  to  the  point  of  resist- 
ance necessary  to  obtain  the  benefits  resulting 
from  the  reaction  after  sudden  immersion  in 
cold  water.  As  its  name  indicates,  the  water 
used  for  this  bath  is  cold — i.  e.,  its  temperature 
is  so  low  that  it  produces  on  contact  a  decided 
sensation  of  cold.  The  actual  temperature 
may  be  anywhere  from  the  freezing  point  to 
65°  F.,  usually  between  50°  and  60°  F.  There 
must  be  sufficient  water  to  cover  the  patient's 
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entire  body,  and  he  should  enter  quickly.  If 
the  bath  is  large  enough  and  the  patient  strong 
enough,  he  should  make  an  actual  plunge  into 
it,  submerging  the  entire  body  at  once,  includ- 
ing the  head.  If  this  is  not  practicable  or  ad- 
visable, the  person  should  at  least  rapidly 
submerge  the  entire  body,  and  either  he  or  an 
attendant  should  continue  to  lave  and  rub  the 
head,  nucha,  and  the  rest  of  the  body.  After 
not  longer  than  one  minute  he  should  step  out 
on  to  a  warm  towel  or  rug,  the  body  be  actively 
rubbed  with  the  hands  or  a  coarse  bath  cloth 
or  brush  for  two  or  three  minutes,  after  which, 
if  the  reaction  seems  good,  the  plunge  is  re- 
peated. If  the  room  is  not  warm,  or  if  the 
plunge  is  taken  in  the  open  air  and  there  is  any 
wind,  it  is  better  not  to  repeat  it.  When  the 
final  emergence  is  made,  a  large  bath  towel 
should  be  thrown  over  the  patient,  head  and 
all,  and  he  should  be  vigorously  rubbed  and 
dried.  After  the  skin  is  dry  it  should  be  well 
rubbed  with  the  dry  hands,  using  more  or  less 
slapping,  until  the  skin  is  of  a  good  colour  and 
warm.  When  first  introducing  one  to  the  use 
of  this  bath  it  is  well,  as  soon  as  the  torso  is 
dry,  to  draw  on  the  undershirt,  and  attend  to 
the  legs  and  feet  afterward.  The  entire  pro- 
ceeding should  be  conducted  as  speedily  as 
possible.  There  are  two  general  auxiliary  di- 
rections of  great  importance.  In  the  first 
place,  no  one  should  enter  a  cold  plunge-bath 
except  he  is  himself  warm,  and  where  there 
is  sufiicient  bodily  vigour  (as  there  must  be  in 
most  cases,  to  justify  the  use  of  such  a  bath) 
the  warmth  should  be  generated  by  some 
physical  exercise.  If  the  body  is  perspiring, 
it  should  be  rubbed  dry  before  the  plunge  is 
made.  Second,  after  such  a  bath  the  subject 
should  be  put  in  a  warm  gown,  or  covered  suf- 
ficiently with  blankets  to  keep  him  warm,  and 
made  to  rest  for  at  least  half  an  hour.  As  for 
special  points  of  guidance  in  the  use  of  the 
cold  plunge,  it  may  be  said  that  women  may 
use  it  excepting  during  and  for  two  or  three 
days  before  the  menstrual  period.  A  day 
should  also  be  allowed  after  menstruation  has 
apparently  ceased  for  the  subsidence  of  the 
physiological  congestion  accompanying  this 
periodical  phenomenon.  Again,  it  is  undoubt- 
edly true  that  only  the  most  robust  can  use  this 
form  of  the  bath  on  rising  and  before  break- 
fast, as  the  power  of  reaction  is  at  its  diurnal 
minimum  at  this  time,  and  the  majority,  even 
of  fairly  healthy  people,  will  experience  only 
languor  and  depression  from  such  free  use 
of  cold  water  before  the  vital  functions  have 
been  brought  up  to  or  near  the  acme  of  their 
energy  by  the  exercises  of  the  first  half  of  the 
day. 

Yet  the  cold  bath — by  which  term,  when  used 
generically,  we  mean  the  utilization  of  those 
effects  of  cold  water  upon  the  body  which  can 
be  obtained  by  its  application  to  the  surface — 
is  one  of  the  most  useful  of  our  therapeutic  re- 
sources. 

In  common  with  all  the  means  by  which  the 
physical  forces  per  se  are  made  to  act  upon 
the  animal  organism,  it  can  not  fail  to  produce 
a  tangible  effect.  Its  simplicity  as  regards 
the  forces  involved  makes  it  possible  to  esti- 


mate with  considerable  accuracy  the  phenom- 
ena resulting  from  its  application. 

The  dose,  if  we  may  apply  that  term  to  indi- 
cate the  totality  of  efiicient  factors  brought 
into  operation  by  one  application  of  water  to 
the  surface  or  otherwise,  is  capable  of  being 
stated  or  recorded  with  a  near  enough  ap- 
proach to  accuracy  for  all  practical  purposes. 

The  factors  which  are  to  be  taken  into  ac- 
count as  contributing  to  the  total  effect,  or  in 
making  up  the  dose,  are :  1.  The  temperature 
of  the  water  ;  this  may  be  constant  or  gradu- 
ated— i.  e.,  increasing  or  diminishing.  2.  The 
need  of  contact.  3.  The  mode  of  application 
— e.  g,,  simple  laying  on  (the  pack) ;  affusion,  or 
pouring  on ;  the  shower ;  immersion,  etc.  4. 
The  duration ;  the  application.  5.  The  physi- 
cal conditions  of  the  surrounding  atmosphere 
— i.  e.,  temperature,  barometric  pressure,  hu- 
midity, and  the  presence  or  absence  of  aerial 
currents. 

Another  special  point,  and  a  very  important 
one,  is. that  in  cases  of  long  standing,  as,  for 
instance,  the  nervous  exhaustion  from  over- 
work and  excessive  strain  which  we  see  in 
business  and  professional  men  who  have  for 
years,  in  addition  to  their  great  responsi- 
bilities, been  uninterruptedly  engaged  in  the 
performance  of  those  duties  which  require 
physical  activity,  and  with  whom,  necessarily, 
it  is  essential  that  the  therapeutic  measures 
adopted  should,  at  the  outset,  be  most  care- 
fully regulated  not  only  to  insure  success,  but 
also  to  be  certain  of  the  effect  of  our  remedial 
measures;  in  such  cases  the  doctor  should 
himself  be  present  to  supervise  the  operation 
and  satisfy  himself  as  to  the  immediate  result. 
It  is  not  safe  to  trust  any  one  except  a  physi- 
cian to  judiciously  employ  and  correctly  deter- 
mine the  effects  of  such  a  powerful  therapeutic 
agent  as  the  cold  bath  at  the  beginning  of  the 
treatment.  When  the  physician  has  satisfied 
himself  in  regard  to  these  points,  the  further 
use  of  the  bath  may  be  safely  intrusted  to  a 
nurse  or  assistant  of  whose  reliability  he  is 
convinced.  Without  this  precaution,  in  pri- 
vate practice,  the  cold  bath  is  dangerous. 

The  action  of  the  cold  bath  is  twofold — local 
and  constitutional.  Locally,  its  action  is  very 
distinct  and  very  powerful.  The  skin,  as  is 
well  known,  contains  in  its  structure  the  enor- 
mously expanded  terminations  of  the  periph- 
eral sensory  nerves,  an  expansion  so  vast  that 
when  we  consider  the  number  of  nerve-axes — 
cylinders  which,  by  division  into  their  termi- 
nal fibrillfe,  conduct  the  surface  impressions  to 
the  cerebro-spinal  centres — it  seems  impossible 
that  the  nerve-trunks  can  contain  them.  And 
their  relations  to  the  ganglionic  centres  which 
control  the  functions  of  respiration,  circula- 
tion, voluntary  and  involuntary  muscular  con- 
traction, glandular  action,  the  specific  tissue 
changes  of  growth  and  nutrition  (the  trophic 
function),  and  even  of  the  conscious  and  un- 
conscious processes  of  memory,  emotion,  and 
ratiocination,  it  is  evident  that  such  a  strong 
impression  as  is  suddenly  made  on  this  entire 
expansion  by  the  cold  bath  must  have  a  pro- 
found effect  upon  the  organism.  It  is  also 
evident  that  it  is  the  duty  of  the  physician  to 
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determine  by  his  own  observation  whether 
that  effect  is  a  salutary  one  or  not. 

If  not  beneficial,  it  will  certainly  be  injuri- 
ous. These  effects  are,  of  course,  constitution- 
al, but,  being  inevitably  associated  with  those 
produced  upon  the  skin  itself,  must  be  men- 
tioned here.  At  the  first  contact  all  the  con- 
tractile elements  of  the  skin  contract.  The 
involuntary  muscular  fibres — which  are  numer- 
ous and  so  disposed  as  to  make  traction  verti- 
cally, horizontally,  and  obliquely,  in  fact,  in 
all  directions — produce  by  their  contraction  a 
diminution  in  the  size  of  the  cutaneous  cover- 
ing of  the  body  comparable  to  that  which  oc- 
curs in  an  India-rubber  envelope  which,  after 
stretching,  shrinks  down  upon  what  it  in- 
closes. There  is  a  perceptible  tightening  of 
the  skin,  which  at  the  same  time  becomes 
thicker,  harder,  and  rougher  on  its  surface. 
The  roughening  is  due  to  the  contraction  of 
those  muscle-fibres  which  are  attached  to  the 
roots  of  the  hairs,  and  does  not  occur  on  those 
portions  of  the  skin  which  have  no  hairs,  as 
the  forehead,  palms,  and  soles. 

This  goose-skin  appearance  is  familiar  to 
every  one,  and  we  need  only  say  of  it  that  it  is 
apparently  due  to  contraction  of  the  muscles 
of  the  skin  generally,  and  made  prominent  at 
these  little  points  by  the  erection  of  the  hairs 
and  to  the  obstacle  which  their  roots  oppose  to 
depression  of  the  surface. 

The  contraction  of  the  cutaneous  blood- 
vessels causes  a  -distinct  anmmia,  manifested 
by  more  or  less  pallor,  and  in  localities  where 
the  skin  is  thin  and  has  not  much  if  any  adi- 
pose tissue  there  is  also  a  light  purplish  or 
violet  hue,  caused  by  the  emptying  of  the 
arterioles  while  the  blood  in  the  venules  and 
capillaries,  not  propelled  by  the  usual  accu- 
mulating mass  behind  it,  becomes  decidedly 
venous  in  character.  This  spasmodic  contrac- 
tion of  the  arterial  system  appears  to  be  pretty 
general  throughout  the  body.  The  more  high- 
ly developed  striped  muscular  bundles  of  the 
scrotum,  penis,  and  labium  majus,  by  their 
sharp  contraction,  wrinkle  the  skin  and  dimin- 
ish the  size  of  these  organs,  while  the  vascular 
spasm  gives  them  an  anfemic  and  cyanotic  ap- 
pearance. The  muscular  ring  inclosing  the 
nipple  lessens,  by  it  own  diminution,  the  size 
of  the  areola  and  erects  and  hardens  the  mam- 
illa  itself.  The  subcutaneous  muscular  stra- 
ta corresponding  to  the  pannieulus  camosus 
of  the  horse  and  other  quadrupeds — viz.,  the 
platysma  myoides  and  the  orbicular  and  other 
facial  muscles — tighten  the  skin  of  the  face  and 
neck  and  give  to  the  physiognomy  a  pinched 
and  "  drawn "  appearance.  In  the  present 
state  of  physiological  science  it  is  not  possible 
to  state  the  full  significance  of  the  arrest  of 
perspiration  as  considered  apart  from  the 
other  results  of  the  application  of  cold  water 
to  the  body. 

Some  deductions,  however,  may  safely  be 
made  by  a  careful  study  of  the  established  re- 
lations between  the  skin  and  other  parts  of  the 
body.  For  instance,  the  inference  is  justifia- 
ble, provisionally  at  least,  that  the  known  re- 
lationship between  the  functions  of  the  skin 
and  the  kidneys  (as  well  as  the  other  excretory 


glandular  organs)  is  applicable  here  as  well  as 
under  other  circumstances. 

There  is  also  evidence  of  this  in  the  obser- 
vations of  various  clinical  workers  in  so  far  as 
the  urine  is  concerned,  it  having  been  shown 
that  one  of  the  constant  effects  of  the  cold 
bath  is  an  increase  of  the  urinary  output,  both 
fluid  and  solid ;  and  the  normal  relationship 
of  alternation  between  the  two  functions 
makes  reasonably  sure  the  inference  that  the 
increased  secretion  of  urine  which  follows  the 
cold  bath  is  due  directly  to  the  arrest  of  func- 
tion in  the  sudoriparous  glands. 

There  is  another  observation  which  the  ad- 
mission of  the  foregoing  compels  us  to  accept 
as  a  part  of  our  analysis,  but  which  opposes 
rather  than  favours  the  adoption  of  the  cold 
bath  as  a  therapeutic  agent — viz.,  that  the  sup- 
pression of  the  perspiration  is  followed  in 
many  instances  by  inflammatory  disease  of 
the  kidneys,  as  well  as  of  other  viscera,  either 
abdominal  or  thoracic. 

That  the  reduction  of  temperature  would 
reduce  the  sensibility  of  the  nerves  at  the  sur- 
face is  a  conclusion  which,  in  the  absence  of 
opposing  influences,  must  occur,  for  the  gen- 
eral rule  of  effect  of  cold  on  nervous  tissues 
has,  I  believe,  no  demonstrated  exception. 
And  the  qualitative  changes,  though  they  have 
not  been  so  thoroughly  investigated  as  the 
others,  are  important  from  a  physiological 
point  of  view,  and,  as  indicating  the  intensity 
of  the  effects,  are  reliable  guides  to  the  deter- 
mination of  practical  questions.  This  state- 
ment, though  at  first  sight  it  may  appear  to  be 
vague  or  not  of  special  significance,  is  really 
an  important  one. 

The  diagnosis  in  a  given  case,  it  may  be  ob- 
served, is  not  consummated  when  the  disease 
is  properly  classified.  There  remain  at  least 
two  important  problems  for  solution.  The 
first  is,  What  are  the  special  disturbances  of 
function  ?  the  second.  What  effects  upon  these 
disturbed  actions  can  be  produced  by  the 
measures  at  our  command  ? 

So  in  the  use  of  cold  baths,  after  having 
satisfied  ourselves  as  to  the  character  of  the 
conditions  which  we  have  to  treat,  we  must 
estimate  the  effects  of  our  remedy  as  nearly 
as  possible  before  the  beginning  of  the  treat- 
ment,, and  be  able  also  to  determine  the  extent 
to  which  it  is  influencing  the  actions  and  re- 
actions of  the  body  during  the  period  of  its  use. 

These  qualitative  changes  in  the  action  of 
the  sensory  nerves  are  numbness,  or  a  dimin- 
ished transmission  of  the  sensations  generated 
by  contact  with  the  external  world,  and  com- 
prise partial  ansesthesia,  analgesia,  thermal  sen- 
sation, and  the  pressure  sense.  The  degree  to 
which  these  senses  are  attended  is  a  good  index 
of  the  extent  to  which  the  bath  is  influencing 
the  other  functions  of  the  body. 

Another  local  effect  which,  though  not  a 
normal  or  a  frequent  one,  is  deserving  of  men- 
tion is  pain.  I  allude  to  it  in  order  to  warn 
the  practitioner  against  too  hastily  passing  an 
adverse  judgment  on  the  measure,  because  it 
happens  that,  in  perhaps  the  first  case  in  which 
it  is  applied,  neuralgic  pain  occurs,  and  is  usu- 
ally located  in  the  area  of  distribution  of  one 
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of  those  nerves  which  are  most  frequently  af- 
fected in  this  way — viz.,  the  fifth  cranial,  the 
intercostal,  and  the  sciatic.  The  lumbar  region 
is  not  an  uncommon  site  of  this  pain,  which 
develops  suddenly,  is  occasionally  quite  severe, 
and  may,  unless  proper  measures  are  adopted, 
be  of  long  duration.  Although  I  have  not  met 
with  an  instance  of  it,  or  known  of  its  having 
been  reported,  it  is  not  impossible,  judging 
from  certain  analogies,  that  a  cold  bath  may, 
in  some  cases  in  which  the  conditions  were  al- 
ready such  as  to  constitute  a  very  strong  pre- 
disposition, have  been  the  immediate  cause,  as 
Aristotle  would  have  called  it — -the  determin- 
ing or  precipitating  factor — in  the  production 
of  a  chronic  neuralgia. 

While  we  must  admit  the  possibility  of  such 
an  event,  the  chance  of  its  occurrence  as  deter- 
mined by  the  calculus  of  probabilities  is  so 
small  that  it  may  be  ignored.  There  is  in  many 
cases  a  diffuse,  dull  sensation  of  pain  and  pres- 
sure in  the  cranial  region,  not  limited  by  the 
boundaries  of  the  area  supplied  by  any  one 
nerve  or  of  a  particular  set  of  nerves,  but  ap- 
preciated by  the  subject  as  a  discomfort  which 
invades  the  entire  mass  of  the  head,  exclusive 
of  that  part  of  the  face  which  is  below  the  level 
of  the  brow.  It  is  most  frequently  observed — 
or  has  been  by  the  writer — in  persons  who 
plunge  headforemost  into  cold  water,  though 
it  may  and  does  follow  upon  the  taking  of  a 
cold  plunge  in  any  way. 

I  am  not  able  to  give  an  explanation  of  it 
that  is  satisfactory  to  myself ;  but  it  may  be 
safely  assumed  provisionally  that  it  is  caused 
by  vascular  spasm  excited  by  the  shock  of  the 
sudden  change  of  temperature  and  the  im- 
pact (in  diving),  this  spasm  producing  anfemia 
of  the  cutaneous  nerves  of  the  scalp,  and  per- 
haps of  the  dura  mater.  It  is  now  well  known 
that  while  the  nervous  enoephalon  is  not  sen- 
sitive to  pain,  the  dura  is  supplied  with  nerve 
filaments  from  the  trigeminus,  irritation  of 
which  may  give  rise  to  most  intense  pain. 

This  headache,  however,  which  is  felt  after 
the  cold  plunge,  does  not,  as  a  rule,  last  more 
than  a  few  moments — rarely  half  an  hour — and 
is  not  repeated  after  the  first  two  or  three  baths. 

Should  it  be  severe,  accompanied  by  dizzi- 
ness, endure  for  more  than  an  hour  at  the 
most,  or  continue  to  recur  with  undiminished 
intensity  after  three  or  four  baths,  it  would  be 
evidence  that  the  treatment  was  not  properly 
adapted  to  the  case,  and  that  some  modifica- 
tion of  the  method  was  necessary. 

The  constitutional  effects  of  the  cold  bath 
are  numerous,  and  of  such  importance  as  to 
make  it,  as  has  already  been  seen,  one  of  our 
most  powerful  therapeutic  resources.  These 
effects  are  observed  in  connection  with  every 
system,  almost  with  every  organ  of  the  body. 

The  initial  influence  is  upon  the  nervous 
system;  and  if  we  start  with  this,  we  may 
from  it  trace  the  other  results  with  accuracy, 
and  in  a  logical  order  so  close  that  they  might 
pretty  safely  be  predicted  on  a  priori  grounds. 

For  instance,  during  the  summers  of  1893 
and  1894,  but  more  especially  the  latter,  while 
spending  my  vacation  among  the  hills  of  Ver- 
mont, I  was  accustomed  to  bathe  every  day  in 


a  deep  pool  in  a  brook.  In  the  bottom  of  the 
pool  were  three  or  four  large  springs,  which 
continually  poured  out  water  the  temperature 
of  which  was  not  above  forty-five  or  fifty  de- 
grees. I  always  entered  the  water,  which  on 
the  surface  was  warmed  to  a  comfortable  de- 
gree by  the  radiant  heat  of  the  sun,  by  diving 
from  the  bank.  Being  thoroughly  warmed  by 
a  walk  of  about  a  mile  under  the  summer  sun, 
I  would  rub  the  skin  dry  and  plunge  in  at 
once  before  the  slightest  sensation  of  chilliness 
appeared,  swim  around  the  pool — a  distance  of 
perhaps  a  hundred  feet — repeat  the  operation, 
once  at  first,  twice  after  a  week  or  two,  dress, 
and  go  home.  1  have  always  noticed  that  for 
a  week  or  thereabout  there  would  be  a  dull 
pain,  difficult  to  localize,  but  apparently  in- 
volving the  entire  cranial  portion  of  the  head. 

This  has  not  at  any  time,  I  think,  lasted  for 
more  than  a  half  hour,  often  less,  and  after  a 
few  days  it  would  not  endure  for  more  than 
fifteen  or  twenty  minutes. 

Within  a  week  it  would  cease  to  recur,  and 
no  further  manifestations  of  the  kind  would 
be  noticed.  This  symptom  has  been  observed 
in  many  cases  and  by  numerous  physicians. 
Unfortunately,  there  have  not,  so  far  as  I  am 
aware,  been  any  experiments  conducted  of  a 
sufficiently  scientific  character  to  determine 
ihe  exact  cause  of  this  phenomenon.  We  can 
not,  of  course,  accept  the  bold  assertions  of  the 
pseudo-physiologists  who  mislead  the  public 
by  their  dogmatic  assertions  of  physiological 
facts  evolved  from  the  recesses  of  their  own 
inner  consciousness. 

As  this  evanescent  cephalalgia  is  observed  in 
those  who  simply  take  the  cold  bath  without 
the  headlong  plunge,  it  may  be  due  to  spasm 
of  the  peripheral  vessels  and  a  consequent  col- 
lateral hypersemia  of  the  encephalic  structures. 
The  superficial  aujemia  is  distinctly  observable 
in  the  pallor  of  the  face,  shrinking  of  the  nose, 
retraction  of  the  eyeballs  with  blueness  of  the 
infra-orbital  region,  and  occasionally  the  oc- 
currence of  that  peculiar  spasm  of  the  arteri- 
oles of  the  fingers  which  gives  rise  to  the 
appearance  known  as  digiti  mortui,  the  last 
one  or  two  phalanges  of  one  or  more  fingers 
assuming  the  waxy  look  of  death,  with  numb- 
ness and  more  or  less  ansesthesia.  This  is  the 
same  appearance  that  is  observed  in  the  fingers 
of  some  hysterical  subjects,  and  in  the  vaso- 
motor spasm  of  Reynaud's  disease. 

It  may  also  occur,  particularly  if  the  cold 
bath  is  entered  at  a  time  when  the  circulation 
is  inactive — e.  g.,  if  the  body  is  allowed  to  be- 
come chilled  before  the  bath  is  taken — that 
"  cramps,"  or  tetanic  contractions  of  the  vol- 
untary muscles,  are  produced.  The  pathology 
of  these  "  cramps "  has  not  been  fully  eluci- 
dated, but  they  are  presumably  due  to  local 
congestions  of  the  spinal  cord.  It  is  also 
thought  by  some*  that  in  many  instances 
where  persons  are  swimming — even  if  they  are 
experts  in  that  beautiful  art — suddenly  sink  and 
drown,  the  immediate  cause  of  death  is  angina 


*  For  instance.  Professor  George  W.  Balfour,  Lec- 
tures on  Diaeases  of  the  Heart  and  Aorta,  Philadelphia, 
1876. 
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pectoris,  a  disease  whose  nature  I  can  not  dis- 
cuss here  but  which  is  eminently  spasmodic  in 
its  nature,  and  is  almost  certainly  a  spasm 
either  of  the  heart  or  of  the  arterioles,  prob- 
ably of  the  medulla  oblongata — the  vital  knot. 

These  brief  statements  in  regard  to  the  indi- 
rect action  of  cold  water  on  the  central  nervous 
system  through  the  medium  of  the  cutaneous 
nervous  expansion,  in  addition  to  their  special 
value  in  descriptive  physiology,  will  also  serve 
to  emphasize  the  idea  of  the  therapeutic  power 
which  we  may  avail  ourselves  of  in  the  appli- 
cation of  hydrotherapy  as  a  part  of  our  re- 
sources in  the  treatment  of  disease. 

It  will  serve  the  still  more  important  purpose 
of  impressing  upon  those  of  us  who  have  as  yet 
but  little  experience  in  this  department  the 
need  of  caution  in  the  introduction  of  hydri- 
atrics  into  our  armamentarium.  And,  again, 
if  we  accept  the  view  that  any  agent  which  is 
capable  of  so  profoundly  affecting  the  body 
must  be  equally  potent  for  good  or  evil  when 
rightly  employed,  we  have  in  these  few  facts 
enough  to  encourage  us  to  investigate  its 
action  thoroughly  in  the  hope  of  developing  a 
plan  of  procedure  which  will  enable  us  to  avoid 
risk,  and  at  the  same  time  to  obtain  beneficial 
results  in  our  treatment. 

I  mention  this  here — somewhat  out  of  its 
proper  place — because  of  the  excellent  oppor- 
tunity it  affords  of  drawing  attention  to  these 
exceedingly  important  points. 

The  therapeutic  uses  of  the  plunge  or  im- 
mersion are  as  follows : 

First,  its  main  use  is  as  an  invigorating 
agent,  principally,  perhaps,  on  the  nervous 
system,  but  also  and  very  distinctly  on  the 
muscular  tonus  and  the  nutrition  of  the  skin 
and  glandular  apparatus. 

The  tone  of  muscular  iibres  is  that  quality 
by  virtue  of  which  they  remain,  even  when  at 
rest,  in  a  firm  state  suggestive  of  partial  con- 
traction, but  really  in  a  state  of  molecular 
equilibrium,  due,  undoubtedly,  to  their  chem- 
ical composition.  It  is  a  condition  .called  by 
the  biologists  unstable  equilibrium — i.  e.,  their 
molecular  structure  is  such  as  to  favour  the 
most  rapid  assumption  possible  of  the  state  of 
contraction  on  the  one  hand  and  of  complete 
relaxation  on  the  other.  Through  the  reflexes 
of  the  nerves  of  the  cerebro-spinal  and  splanch- 
nic systems  the  voluntary  and  visceral  muscles 
are  affected  in  a  manner  similar  to  that  in 
which  the  cutaneous  and  other  superficial  fibres 
are  influenced.  The  effects  upon  the  glands 
are  in  the  direction  of  a  re-establishment  of 
their  normal  activities,  if  these  have  been  dis- 
turbed, and  may  be  said  to  be  entirely  analo- 
gous to  the  restoration  of  tone  to  the  muscles. 
The  speciflc  glandular  cells  are,  probably 
through  the  influence  of  the  nervous  system, 
restored  to  that  normal  state  of  unstable  equi- 
librium (which  means  simply  a  delicate  bal- 
ancing which  favours  prompt  movement  or 
change)  which  is  a  necessary  condition  of  all 
healthy  vital  phenomena. 

The  same  may  be  said  of  the  viscera,  and  in 
fact  of  all  parts  of  the  body,  which  may  be 
very  properly  regarded  as  one  immense  con- 
geries of  glands. 


In  the  year  1802  Gottfried  B.  Treviranus, 
of  Bremen,  published  at  (lOttingen  a  work  on 
biology  which  has,  in  America  at  least,  received 
as  little  attention  as  the  work  of  the  greatest  of 
anatomists,  Henle,  on  rational  pathology.  In 
this  work  is  formulated,  for  the  first  time,  so 
far  as  I  know,  the  idea  that  every  anatomical 
element  of  the  body  stands,  in  relation  to  all 
the  others,  as  an  excretory  gland. 

This  concept  was  introduced  to  the  English 
mind  by  Sir  James  Paget  in  his  classical  work 
on  Surgical  Pathology,  to  the  French  by  Milne- 
Edwards,  and  has  gradually,  through  the 
thoughtful  criticism  of  some  of  our  brightest 
medical  authors,  been  admitted  to  the  list  of 
fundamental  physiological  truths. 

It  will  be  useful  to  bear  it  in  mind  in  study- 
ing the  effects  of  water  on  the  human  organism. 

Second,  the  cold  douche  or  immersion  so 
infiuences  the  vascular  system  as  to  cause  an 
increase  in  the  arterial  tension ;  with,  of  course, 
a  higher  internal  pressure  on  the  walls  of  the 
cardiac  ventricles,  and  changes  in  the  intra- 
cranial distribution  of  blood  and  cerebro- 
spinal subarachnoid  fiuid. 

The  cranial  cavity  is  of  a  size  and  shape 
practically  unchangeable.  During  the  inspira- 
tory act,  when  the  thoracic  cavity  is  enlarged 
by  from  150  to  350  cubic  inches,  the  suction  re- 
sulting draws  not  only  air,  but  blood  into  the 
newly-created  space. 

The  outfiow  of  venous  blood  from  the  cra- 
nium through  the  jugulars  is  not  compensated 
by  the  arterial  supply,  as  the  current  in  the 
carotids  must  necessarily  be  somewhat  re- 
tarded during  two  out  of  every  four  heart- 
beats (there  being  four  pulsations  to  every 
respiratory  act). 

The  consequence  is  that  the  amount  of  blood 
in  the  cranial  cavity  is  diminished,  and,  as  there 
is  nothing  else  to  take  its  place,  the  cerebro- 
spinal fiuid  ascends  into  the  cranial  cavity. 

The  adjustment  of  pressure  in  the  spinal 
canal  is  caused  by  a  phenomenon  nearly  the 
reverse  of  the  foregoing.  The  spinal  veins 
empty  into  the  greater  azygos  to  a  great 
extent,  and  the  increased  abdominal  pressure 
during  inspiration  impedes  the  discharge  of 
their  blood  and  retains  it  in  the  spinal  canal 
so  that  it  takes  the  place  of  the  cerebro-spinal 
fiuid,  and  preserves  the  balance  of  pressure  in 
the  important  cavities. 

This  mechanism,  intensified  as  it  is  by  the 
deep  inspiration  which  is  caused  by  the  sud- 
den contact  with  cold  water,  helps  us  to  ex- 
plain many  of  the  phenomena  observed  in 
connection  with  the  cold  bath.  We  are  so  ac- 
customed to  connecting  the  expansion  of  the 
chest  with  the  inspiration  of  air  that  we 
sometimes  fail  to  give  due  weight  to  the  fact 
that  a  certain  portion  of  the  additional  space 
can  not  be  filled  in  this  way,  but  must  be  occu- 
pied by  blood. 

[The  late  Dr.  Westbrook  had  prepared  the 
foregoing  portion  of  this  article  when  he  was 
seized  with  his  last  illness.  The  remainder 
has  been  furnished  by  Dr.  Briokner.] 

The  Cold  Plunge  or  Tub  Bath.— The  first 
great  therapeutic  indication  for  the  cold  bath 
or  plunge  is  the  reduction  of  high  tempera- 
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tares  due  to  acute  causes,  such  as  insolation. 
It  is  not  only  for  thermolytio  purposes  that 
the  cold  plunge  is  of  value  in  these  emergen- 
cies, but  it  has  been  proved  so  conclusively 
that  it  acts  as  a  cardiac  and  respiratory  stimu- 
lant, and  as  a  tonic  to  the  central  nervous  sys- 
tem through  its  cutaneous  endings,  that  a 
physiological  discussion  of  its  use  is  scarcely 
needed  here.  It  is  essential  that  the  least  pos- 
sible irritation  or  disturbance  shall  come  to 
the  patient  when  he  is  suffering  from  an  acute 
disease  or  affection  of  asthenic  tendency.  It 
has  therefore  been  deemed  wisest  in  such 
cases  to  bring  the  tub  or  plunge  to  the  edge 
of  the  patient's  bed.  If  the  patient  fears  the 
effect  of  sudden  immersion  in  cold  water,  or 
resists  its  use,  a  few  encouraging  words  from 
the  physician  will  usually  dispel  his  repug- 
nance. It  is  well  to  exclude  near  relatives  or 
friends  from  the  room  at  the  time  the  bath  is 
given  to  remove  unfavourable  psychic  influ- 
ences. For  acute  hyperpyrexia  the  bath  may 
vary  in  its  temperature  from  45°  to  60°  F. 
The  room  should  be  moderately  warm  and 
free  from  draught.  The  patient  should  be 
lifted  by  two  attendants  from  the  bed  and 
immersed  directly  and  fully  up  to  his  neck 
in  the  tub.  .Under  no  conditions  should  the 
patient  assist  in  these  manoeuvres.  Immedi- 
ately upon  his  entrance  into  the  cold  water  a 
mild  friction  should  be  exerted  by  the  hands 
or  with  a  rough  towel  on  all  parts  of  the  body. 
At  the  same  time  a  cold  compress  may  be 
placed  about  the  head,  and  at  intervals  cold 
water  should  be  poured  over  it.  The  friction 
or  rubbing  must  be  continued  as  long  as  the 
patient  is  in  the  bath.  The  time  limit  varies 
with  individuals,  but  adults  can  usually  be 
kept  in  the  tub  from  ten  to  twenty  minutes, 
children  from  five  to  ten  minutes.  The  at- 
tendants must  be  careful  to  see  that  the  water 
covers  the  shoulders  of  the  patient  in  order 
that  apical  congestion  may  not  supervene. 
During  the  bath  the  head  may  rest  against  a 
pillow  or  cushion.  It  will  not  be  necessary  to 
remove  a  patient  from  the  bath  because  of  his 
complaint  of  chilliness.  It  will  only  then  be 
necessary  when  the  appearance  of  a  true  rigour 
or  chill  becomes  manifest,  as  evidenced,  for  in- 
stance, by  the  chattering  of  the  teeth.  Cya- 
nosis of  the  face  may  be  regarded  as  an 
indication  for  removal  from  the  bath,  al- 
though "  blueness  "  with  cutis  anserina  of  the 
rest  of  the  body  may  be  due  entirely  to  the 
action  of  the  cold  water  on  the  superficial 
blood-vessels.  On  being  removed  from  the 
bath,  the  patient  is  again  laid  gently  on  the 
bed  on  which  a  blanket  and  dry,  warm  sheets 
have  been  placed  for  his  reception.  Hot-water 
bottles  are  placed  at  the  feet  to  prevent  shock. 
The  patient  is,  after  a  few  minutes'  rest,  gently 
dried  with  rough  towels. 

For  the  acute  infectious  diseases  the  method 
of  the  bath  is  the  same,  except  that  its  tem- 
perature varies  from  80°  to  65°  F.  Brand  im- 
merses the  patient  at  once  in  a  bath  of  the 
desired  temperature,  while  von  Ziemssen's 
method  is  to  start  with  the  water  at  90°  P., 
and  by  the  addition  of  water  at  40°  F.,  or 
of  ice,  gradually  to  lower  its  heat  while  the 


patient  is  in  the  bath.  There  seems  to  be  little 
difference  in  the  results  of  these  two  proced- 
ures, except  that  the  adherents  of  Ernst 
Brand's  method  maintain  that  the  exchange 
of  heat  between  the  body  and  the  water  is 
fostered  by  the  sudden  immersion. 

The  immediate  results  of  the  cold  bath  on 
temperature  are  a  slight  rise,  due  probably  to 
the  large  amount  of  heated  blood  driven  from 
the  periphery  into  the  internal  organs,  or  due 
to  the  fact  that  at  first  an  increased  metab- 
olism takes  place.  The  temperature  of  the 
body  in  the  course  of  an  hour  slowly  falls. 
In  part  this  is  effected  by  the  active  dilatation 
of  the  blood-vessels  of  the  skin  following  their 
early  contraction  (Winternitz,  Verhandl.  des 
Congress,  fur  innere  Medicin,  1886),  and  the 
consequent  carrying  of  cooled  blood  to  the 
internal  part  of  the  body,  and  to  the  opportu- 
nities of  heat  dissipation  offered  by  the  dilated 
vessels.  It  seems  scarcely  probable,  consider- 
ing the  crises  of  some  of  the  infectious  dis- 
eases, for  instance,  that  it  is  due  to  diminished 
heat  production.  After  the  lapse  of  a  few 
hours  the  temperature  will  usually  rise  again; 
but  this  is  because  the  antipyretic  effect  of  the 
bath  has  worn  off  and  because  the  thermo- 
genetic  causes  are  again  supreme. 

Upon  the  nervous  system  the  effects  of  the 
cold  bath  in  asthenic  diseases  appear  to  be 
most  salutary.  Patients  who  have  been  rest- 
less fall  into  a  quiet  sleep,  delirium  is  lessened, 
the  intense  prostration  is  mitigated,  and  stu- 
por does  not  become  prominent.  The  cen- 
tral nervous  system  retains  its  normal  habitus 
much  better  than  under  other  methods  of 
treatment,  and  the  manifestations  of  depres- 
sion in  the  respiratory,  cardiac,  and  abdominal 
functions  are  less  marked. 

The  respiration  is  deepened  by  immersion  in 
cold  water,  and,  indeed,  this  is  so  common  an 
experience  in  everyday  life  that  it  needs  no 
elaboration.  Though  the  immediate  effect 
upon  the  pulse  is  to  render  it  small  and  hard, 
there  is  an  increase  in  the  arterial  tone.  The 
superficial  blood-vessels,  as  well  as  the  cutane- 
ous muscles,  are  all  contracted,  and  subse- 
quently they  dilate  as  the  peripheral  resistance 
becomes  lessened. 

It  is  in  typhoid  fever  that  the  greatest  num- 
ber of  researches  and  experiments  have  been 
conducted  as  to  the  therapy  of  the  cold  bath. 
Converts  to  this  method  of  treatment  have 
been  slowly  made  since  Brand's  publication  in 
1861,  but  they  have  been  more  numerous  in 
recent  years  than  in  the  two  decades  from  1861 
to  1881.  If  statistics,  which  are  always  suspi- 
cious, can  be  relied  upon,  the  rate  of  mortality 
by  the  oold-bath  treatment  has  been  marvel- 
lously diminished.  But  the  opinions  and  tes- 
timony of  acute  and  trusted  observers  must  be 
accepted  if  we  are  to  regard  authority  at  all. 
Thus,  H.  C.  Wood  {Therapeutics:  Its 'Princi- 
ples and  Practice,  Philadelphia,  1889)  writes : 
"I  have  no  doubt  that  very  many  persons 
have  died  in  the  Unites  States  of  typhoid  fe- 
ver whose  lives  would  have  been  saved  if  the 
American  medical  profession  had  risen  above 
the  opposition  of  the  laity  and  above  its  own 
prejudice."    In  Germany,  Erb  and  Vogl  hava 
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been  advocates  of  this  form  of  treatment ;  and 
in  France,  Dujardin-Beaumetz  lias  favoured  it. 
Semmola,  of  Naples,  uses  it;  but  in  Vienna 
and  in  England  it  has  very  limited  use.  The 
decreased  mortality  in  typhoid  fever  can  not 
be  doubted,  certainly,  vphen  the  evidence  comes 
from  men  of  unquestioned  standing.  Thus, 
Osier  (Med.  News,  vol.  Ixvii,  No.  15,  p.  393)  gives 
these  figures  for  the  Johns  Hopkins  Hospital : 

Patients  admitted  during  the   six  years 

ending  May  15,  1895 389 

Number  of  deaths 34 

Percentage  of  mortality 87 

Patients  admitted  before  the  introduction 

of  hydrotherapy 33 

Number  of  deaths 8 

Percentage  of  mortality 842 

Patients  admitted  since  the  introduction 

of  hydrotherapy 356 

Number  of  deaths 26 

Percentage  of  mortality 7-3 

Number  of  patients  bathed 299 

Number  of  deaths  among  the  bathed  pa- 
tients     20 

Percentage   of  mortality  in  the   bathed 
patients 6*6 

Vogl,  of  Munich  [Berliner  Minische  Wochen- 
schrift,  1895,  No.  29),  gives  these  recent  fig- 
ures :  In  Munich,  between  1841  and  1860,  with 
medicinal  treatment  of  typhoid  fever,  the  mor- 
tality was  21  per  cent. ;  from  1860  to  1875, 
with  partly  expectant  and  partly  bath  treat- 
ment, the  mortality  was  15'2  per  cent.  Since 
1875,  with  bath  treatment,  in  part  combined 
with  other  therapeusis,  the  mortality  was  6*5 
per  cent.  He  gives  what  must  be  supposed  to 
be  reliable  statistics  from  German,  French, 
and  Austrian  clinics  in  which  the  mortality  is 
diminished  from  35  per  cent,  under  expectant 
treatment  to  respectively  7,  5,  4,  3,  and  1'8  per 
cent,  under  methodical  bath  treatment.  Vogl's 
patients  are  soldiers,  who  come  under  treat- 
ment early,  and  it  has  long  been  insisted  upon 
by  advocates  of  the  bath  treatment  that  the 
earlier  a  patient  is  put  under  its  influence  the 
better  are  his  chances  of  recovery.  On  the 
other  hand,  the  patients  of  Brand  himself  are 
in  private  practice,  and  his  percentage  of  mor- 
tality is  only  3-5.  In  general,  hospital  cases  of 
typhoid  fever  do  not  come  under  observation 
until  the  second  or  third  week,  and  a  hospital 
percentage  of  6  or  7  is  therefore  as  highly  to 
be  regarded  as  a  percentage  in  private  obser- 
vation of  3  or  2.  The  cold-bath  treatment  of 
typhoid  fever  is  a  therapeutic  measure,  there- 
fore, of  decided  value,  and  must  be  considered 
as  one  by  no  means  to  be  omitted  or  neglected 
unless  special  eontra-indications  exist. 

Osier  {loc.  cit.)  notes,  as  has  been  much  dwelt 
upon  by  writers  on  this  subject,  that  the  re- 
duction of  temperature  is  not  by  any  means 
the  only  benefit  conferred  on  typhoid-fever 
patients  by  the  tub  bath.  He  points  out  that 
the  furred  tongue  and  delirium  are  frequent- 
ly absent.  And,  indeed,  the  whole  general 
systemic  tone  seems  to  be  improved  by  this 
procedure.  There  is  diminished  vomiting ;  per- 
foration and  haemorrhage  are  not  only  not  in- 
creased, as  might  be  expected,  from  the  driving 
of  the  blood  from  the  periphery  to  the  interior 
of  the  body,  but  the  chances  for  such  emer- 
gencies seem  to  be  diminished.  Meteorism 
seems  to  be  combated  by  the  baths,  and  diar- 


rhoea is  less  frequent.  The  intestinal  symp- 
toms of  the  disease,  in  general,  are  improved, 
and  remain  so.  Delirium  and  stupor  have 
been  seen  in  cases  treated  by  "  tubbing,"  and 
the  pulmonary  symptoms  of  the  disease  do  not 
seem  to  be  favourably  or  unfavourably  affected. 
Under  other  treatment,  however,  these  symp- 
toms appear  and  are  usually  expected. 

There  are  some  eontra-indications  to  the 
cold-bath  treatment  of  typhoid  fever.  A  great 
repugnance  on  the  part  of  the  patient,  coupled 
with  fear,  may  make  the  bath  injurious  to  him. 
Diminished  arterial  tension,  with  subsequent 
symptoms  of  collapse  or  shock,  following  the 
bath,  should  warn  against  its  continuance. 
Collapse  before  the  bath  is  a  contra-indication. 
HcBmorrhage  and  intestinal  perforation  abso- 
lutely forbid  the  use  of  the  bath,  for  complete 
rest  is  more  essential  in  these  conditions. 
Extreme  weakness  and  prostration  and  pro- 
nounced mental  symptoms  are  eontra-indica- 
tions, as  well  as  severe  hronehitis  and  pleurisy 
and  an  existing  phlebitis.  When  there  is  co- 
existent nephritis  the  baths  may  be  given  with 
safety,  for  they  act  as  diuretic  agents  through 
the  increase  of  blood-pressure.  Only  when 
oedema  or  anasarca  become  marked  and  render 
the  patient  difBcult  to  be  moved  has  the  time 
come  to  discontinue  the  baths.  If  the  patient 
is  perspiring  freely,  he  may  first  be  dried ;  but 
the  perspiration  itself  is  no  contra-indication 
to  bathing.  Where  there  are  large  areas  of 
decubitus  it  is  well  not  to  bathe  the  patient. 

It  is  well  before  bathing  to  give  the  patient 
some  stimulant.  Some  writers  prefer  wine  or 
whisky  combined  with  strychnine.  Brand  ad- 
vises that  after  the  bath  the  patient  should  drink 
a  glass  of  cold  water  every  fifteen  minutes.  In 
general,  stimulation  before  and  after  the  cold 
bath  must  depend  upon  the  symptoms  present. 

On  one  point  the  writers  on  hydrotherapy 
insist  most  strenuously.  It  is  that  friction  or 
rubbing  must  be  continued  as  long  as  the  pa- 
tient is  in  the  bath.  If  this  is  omitted,  the 
patient  is  only  chilled  by  his  long  and  thor- 
ough contact  with  the  cold  water,  and  the 
subsequent  dilatation  of  the  superficial  blood- 
vessels is  delayed  or  lost  altogether,  defeating 
the  object  of  the  procedure.  The  rubbing 
must  be  carried  out  over  all  parts  of  the  body 
except  the  abdomen  for  fear  of  injury  to  the  in- 
ternal coats  of  the  intestine. 

Authorities  differ  as  to  the  time  and  need 
of  repeating  the  cold  plunge  in  typhoid  fever. 
Some  "  tub "  the  patient  whenever  his  tem- 
perature reaches  102°  P.,  others  at  103°  P.  A 
systematic  following  of  this  method  of  treat- 
ment will  induce  the  physician  employing  it 
to  resort. to  the  bath  at  the  temperature  he  be- 
lieves injurious  to  the  patient.  Pew  men  al- 
low the  temperature  to  go  higher  than  103°  P., 
and  the  average  temperature  for  placing  the 
patient  in  the  bath  is  102'5°  P.  whenever  this 
degree  of  fever  is  reached.  The  time  varies 
from  an  hour  and  a  half  to  five  hours.  The 
average  number  of  baths  given  in  a  day  changes 
with  the  patient  and  the  severity  of  the  dis- 
ease; but  the  writer  knows  of  one  case  in 
which  recovery  ensued  in  which  for  two  days 
eight  baths  a  day  were  administered. 
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The  cold  bath  has  been  used  with  alleged  suc- 
cess in  the  treatment  of  typhus  fever.  Oppor- 
tunities for  the  observation  of  this  disease  are 
rare  in  this  country,  but  the  rationale  of  the  bath 
■would  seem  to  indicate  its  proper  use  in  typhus 
fever.  The  grave  pyrexia  and  the  intense  de- 
pression ofEer  possibilities  for  hydro-therapy. 

In  lobar  and  broncho-pneumonia  the  cold 
tub  bath  has  found  advocates  among  writers 
on  hydriatics,  though  it  has  not  met  general 
acceptance.  Baruch  {The  Uses  of  Water  in 
Modern  Medicine,  Detroit,  1892)  believes  that 
the  cold  bath  is  a  means  of  aborting  the  dis- 
ease and  of  hastening  resolution.  He  advises 
a  bath  at  95°  reduced  to  80°  F.  for  fifteen 
minutes  with  friction.  He  prefers  it  to  other 
treatment,  especially  in  cases  where  the  heart 
is  feeble  and  rapid.  It  is  claimed  for  this 
treatment  that  it  reduces  the  temperature, 
tones  the  heart's  action,  deepens  the  respira- 
tion, and  restores  lost  tone  to  the  capillaries. 
It  is  well,  however,  to  combine  cardiac  stimu- 
lants with  the  bath  treatment. 

In  the  treatment  of  scarlatina  there  is 
much  evidence  that  is  favourable  to  the  cold 
bath.  It  is  not  maintained  that  complications 
were  avoided  by  its  use,  but  that  the  appetite 
and  mental  demeanour  in  severe  cases  were 
improved.  The  method  of  giving  the  bath  in 
scarlet  fever  does  not  differ  essentially  from 
its  administration  in  typhoid  fever. 

Diphtheria  has  been  combated  by  the  bath 
treatment  with  seemingly  good  results.  But 
it  is  doubtful  if  this  form  of  treatment  will  be 
considered  worth  while  using  in  the  face  of 
the  recent  excellent  results  obtained  from  the 
use  of  the  diphtheria  antitoxine.  Some  ob- 
servers, however,  have  alleged  good  results 
from  the  use  of  the  cold  bath  combined  with 
local  applications  of  cold. 

Some  strikingly  good  results  have  been  ob- 
tained by  immersion  in  a  cold  bath  in  cholera 
infantum.  The  temperature  is  lowered,  and 
the  restlessness  and  mental  disturbances  be- 
come diminished.  Bathing  at  70°  to  80°  P., 
with  cold  affusions  over  the  head,  is  to  be 
recommended  in  this  disease,  especially  in  cases 
in  which  there  is  "  congestion  of  the  brain." 

The  high  fever  of  cerebrospinal  meningitis 
would  seem  to  indicate  the  use  of  the  bath, 
and  indeed  it  has  been  tried  by  many  au- 
thors. In  two  cases  under  the  writer's  obser- 
vation at  Mt.  Sinai  Hospital,  in  New  York,  the 
patients  were  given  a  few  tub  baths,  but  they 
were  discontinued  on  account  of  the  great 
pain  and  discomfort  suffered  during  the  trans- 
ference from  the  bed  to  the  bath.  The  results 
of  the  few  tubbings  given,  however,  were  very 
satisfactory.  The  patients  were  less  restless 
and  fell  into  a  quiet  sleep  on  being  replaced  in 
bed.  The  wet  pack  or  cold  sponging  would 
certainly  be  indicated  in  oerebro-spinal  menin- 
gitis .  to  allay  the  restlessness,  to  reduce  the 
fever,  and  give  tone  to  the  nervous  system. 

The  cold  tub-bath  has  been  recommended 
for  every  febrile  disease.  Certainly  in  cases 
of  profound  sepsis  with  high  temperature  and 
disturbed  sensorium,  from  whatever  cause,  it 
would  find  an  indication.  Liebermeister  has 
used  it  in  small-pox,  acute  articular  rheuma- 


tism, puerperal  sepsis,  quinsy,  and  erysipelas, 
and  believes  it  useful  in  any  case  with  febrile 
symptoms  of  long  standing.  There  is  still 
much  to  be  done  in  this  field,  but  it  is  cer- 
tainly a  useful  adjuvant  in  diseases  in  which 
prolonged  high  temperature  is  a  feature, 
though  other  therapeutic  measures  should  by 
no  means  be  forgotten  or  neglected. 

In  diseases  of  the  nervous  system  the  cold 
bath  has  given  good  results.  Patients  suffer- 
ing from  hysteria  and  neurasthenia  have  been 
benefited  by  its  use.  Few  such  patients  can 
endure  sudden  immersion  in  a  cold  plunge, 
and  should  therefore  be  rubbed  dry  with 
warm  cloths  or  towels  before  receiving  the 
bath.  Some  writers  prefer  first  to  give  them 
a  warm  bath  and  gradually  to  reduce  the  tem- 
perature of  the  plunge  into  which  the  patient 
is  placed.  Should  the  cold  plunge  or  bath 
prove  greatly  repugnant  to  the  patient,  or 
should  any  disagreeable  after-effects  be  pro- 
duced, the  treatment  must  be  permanently 
discontinued.  There  are  some  patients  upon 
whom  the  baths  produce  actual  injury;  cau- 
tion is  demanded  in  giving  them,  as  in  the 
administration  of  drugs  for  which  certain 
patients  evince  idiosyncrasy. 

In  the  treatment  of  organic  nervous  dis- 
eases— such  as  epilepsy,  tabes  dorsualis,  myeli- 
tis, and  paraplegias — cold  water  seems  to  act 
favourably  in  giving  tone  to  the  entire  system. 
The  depression  of  the  bromides  in  epilepsy  is 
well  counteracted  by  cold  baths.  A  cure,  of 
course,  is  not  alleged.  In  the  delirium  of 
alcoholi.sm  or  cerebral  excitement  from  any 
cause  a  cold  plunge  has  a  quieting  and  calm- 
ing influence.  In  insane  persons  sleep  may 
often  be  induced  by  a  cold  bath  when  it  is 
otherwise  not  to  be  obtained. 

In  cases  of  variola,  pemphigus  vegetans,  and 
burns  covering  a  large  area,  an  ordinary  port- 
able bath  tub  can  be  used  for  the  permanent  or 
continuous  immersion  of  the  patient.  Hebra 
was  the  first  to  advocate  this  form  of  treat- 
ment, and  used  it  in  his  clinic  in  the  Vienna 
Greneral  Hospital.  The  temperature  of  the 
bath  can  be  varied  at  will,  though  it  is  usually 
kept  at  about  the  body  heat.  For  the  first 
few  nights  of  immersion  the  patient  will  have 
diiBculty  in  sleeping,  but  this  insomnia  can 
easily  be  overcome  by  the  administration  of 
some  hypnotic  that  will  not  depress  the  heart. 

The  sitz-bath  or  hip-bath  consists  in  the  im- 
mersion of  the  hips  and  pelvis,  with  part  of 
the  abdomen,  in  a  tub  suitable  for  the  purpose, 
without  the  submersion  of  the  legs  and  thighs. 
The  necessity  of  keeping  the  lower  and  upper 
parts  of  the  body  warmly  covered  is  obvious. 

The  cold  sitz-bath  (50°  to  55°  F.)  effects  a 
slight  diminution  in  the  pulse-rate  and  dimin- 
ishes rectal  temperature.  Its  action  on  the  skin 
and  pelvic  organs  is  antiphlogistic,  and  on  the 
sexual  organs  it  has  an  antaphrodisiac  effect. 
Locally,  there  is  a  stimulation  of  the  abdominal 
sympathetic  system  with  contraction  of  the 
blood-vessels.  These  effects  make  it  valuable 
in  the  therapeusis  of  inflammatory  processes. 

In  the  treatment  of  genito-urinary  affections 
of  the  male  and  female  it  plays  a  conspicuous 
role.    In  atonic  conditions  of  the  hladaer  and 
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seminal  vesicles,  in  prostatorrhcea,  in  nocturnal 
ineontineTice  of  urine,  and  in  too  frequent 
seminal  emissions,  it  is  a  useful  measure.  In 
chronic  posterior  urethritis  and  in  cystitis 
tiie  cold  sitz-bath  has  been  found  beneficial. 
In  chordee  and  priapism  the  cold  sitz-bath  re- 
duces the  spasmodic  contraction.  On  internal 
and  external  hcemorrhoids  it  has  a  favourable 
action ;  and,  in  fact,  in  all  conditions  in  which 
there  is  congestion  or  stasis  of  the  portal  or 
pelvic  circulation  the  sitz-bath  may  properly 
be  used.  Acute  inflammation  of  any  pelvic 
organ,  cardiac  disease,  and  neuralgia  involving 
any  of  the  pelvic  nerves  or  their  branches,  are 
contra-indications  to  the  cold  sitz-bath. 

The  hot  sitz-bath  (90°  to  95°  P.)  is  of  more 
benefit  in  acute  than  in  chronic  pelvic  disease. 
Acute  parametritis  and  perimetritis  yield  well 
to  a  hot  sitz-bath  administered  twice  daily. 
Strangulated  hernim  and  hcemorrhoids  may 
sometimes  be  reduced  after  lessening  of  the 
spasmodic  muscular  contractility  by  the  hot 
sitz-bath.  After  prolonged  retention  of  urine, 
where  other  measures  have  failed  to  produce 
spontaneous  evacuation  of  the  bladder,  the 
patient  will  often  pass  urine  in  the  sitz-bath. 
This  is  true  whether  the  difBculty  is  due  to  a 
stricture  of  the  urethra  or  to  some  spasmodic 
condition  of  the  bladder.  Friction  is  often 
practised  after  the  sitz-bath  in  the  same  man- 
ner as  it  is  done  after  the  cold  tub-bath. 

The  warm  tub-bath  or  hot  bath  is,  as  its 
name  indicates,  a  bath  with  a  temperature 
of  from  80°  to  105°  F.  It  has  a  widespread 
use  and  is  .valuable  in  many  conditions  of 
acute  and  chronic  disease.  Care  must  be  ex- 
ercised in  the  selection  of  patients  before  sub- 
mitting them  to  this  measure,  for  in  persons 
suffering  from  cardiac  disease  the  change  pro- 
duced in  blood-pressure  after  removal  from  a 
hot  bath  may  act  dangerously  upon  a  heart 
not  equal  to  sudden  calls.  The  hot  bath  stimu- 
lates the  force  andfrequency  of  the  heart-beat 
by  a  general  diminution  of  blood-pressure 
due  to  the  cutaneous  vascular  dilatation.  Un- 
der its  influence  the  slsin  becomes  red  and 
the  patient  perspires  freely.  It  is  partly  be- 
cause of  this  increase  of  the  amount  of  blood 
in  the  cutaneous  area  that  the  warm  bath  is  of 
value  as  a  therapeutic  agent.  By  its  calming 
effect  upon  the  central  nervous  system  it  acts 
as  a  decided  sedative ;  the  drowsiness  and 
languor  following  a  hot  or  warm  bath  are 
recognised  by  the  laity.  It  has  been  experi- 
mentally observed  that  a  warm  bath  causes  a 
diminution  in  the  calibre  of  the  vessels  of  the 
pia  mater,  and  on  this  ground  may  be  ex- 
plained its  hypnotic  action. 

Clinically,  the  warm  bath  has  a  host  of  ap- 
plications. It  has  been  recommended — at  a 
temperature  of  95°  F. — as  a  stimulant  to  the 
kidneys  where  there  is  total  or  partial  suppres- 
sion of  urine.  In  diseases  of  the  liver  with 
marked  icterus  it  is  believed  that  some  of  the 
circulating  bile  may  be  excreted  through  the 
kidneys  and  skin  under  the  influence  of  a 
moderately  warm  bath.  In  cardiac  disease, 
where  there  is  no  venous  stasis,  a  tepid  bath 
may  be  of  service  ;  but  the  attendant  must  be 
careful  that  the  patient  rests  in  bed  after  the 


bath  and  is  properly  dried  with  warm  cloths 
without  unnecessary  friction. 

Some  writers  have  found  the  increased  depth 
of  respirations  and  more  vigorous  coughing 
induced  by  the  warm  bath  combined  with  cold 
douches  of  use  in  diphtheria.  It  is  likely, 
however,  that  the  use  of  the  antitoxine  of  diph- 
theria will  render  other  measures  of  little 
account  in  the  treatment  of  this  disease.  Be- 
cause of  the  same  phenomena,  tepid  baths 
have  availed  in  the  treatment  of  bronchitis, 
acting  indirectly  as  an  expectorant.  In  pneu- 
monia, a  bath  with  a  temperature  of  from  85° 
to  90°  P.  produces  deepened  respiration,  in- 
crease of  expectoration,  together  with  a  sense 
of  refreshment  and  relief.  The  bath  is  not 
indicated,  however,  when  the  disease  is  run- 
ning a  favourable  course.  Should  the  fever 
be  very  high  and  the  nervous  symptoms  pro- 
nounced, the  bath  can  be  reduced  to  a  tem- 
perature of  80°  or  77°  F. 

Diaphoresis  in  renal  disease  can  be  assisted 
by  the  hot  bath  at  a  temperature  varying 
from  95°  to  105°  F.  Existing  dropsy  can  be 
well  combated  in  this  way,  and  sometimes  dis- 
appears in  a  remarkably  short  time  after  the 
repeated  administration  of  hot  baths  followed 
by  a  pack.  After  his  removal  from  the  bath, 
in  which  the  patient  remains  from  half  an 
hour  to  an  hour,  he  is  placed  in  a  previously 
warmed  bed  and  wrapped  in  warm  blankets 
up  to  the  neck.  To  promote  and  stimulate 
diaphoresis,  the  patient  should  be  given  hot 
drinks  during  the  pack.  Not  all  patients  can 
endure  the  hot  bath  and  pack,  and  cases  must 
be  carefully  selected. 

In  cerebral  hypercemia  and  cerebral  hemor- 
rhage moderately  warm  baths  seem  to  have  a 
beneficial  effect.  Their  temperature  should 
not  be  above  93°  P.  Lukewarm  baths  act 
favourably  as  a  sedative  in  the  chorea  of  chil- 
dren. Tepid  baths  are  recommended  in  the 
treatment  of  multiple  sclerosis  of  the  spinal 
cord  and  the  progressive  general  paralysis  of 
the  insane — not,  indeed,  as  curative,  but  as 
palliative  measures.  Baths  of  a  temperature 
of  85°  to  90°  P.  do  good  service  in  chronic 
myelitis,  particularly  when  spastic  symptoms 
predominate.  The  baths  should  not  be  too 
warm,  nor  should  they  be  continued  for  too 
long  a  time,  nor  be  given  oftener  than  thrice 
weekly.  In  the  treatment  of  convalescents 
from  acute  neuritis,  from  whatever  cause, 
warm  baths  with  the  addition  of  common  salt 
are  sometimes  of  value  in  restoring  tone  to  the 
degenerated  nerve-fibres.  IVIassage  combined 
with  warm  baths  is  recommended  lor  paraly- 
sis agitans  and  in  the  treatment  of  paralysis 
of  the  extremities. 

When  a  patient  suffering  from  pyelitis  has 
diflSculty  in  sleeping,  a  warm  bath  given  Just 
before  bedtime  will  often  produce  the  desired 
effect.  For  hypnotic  purposes  a  similar  pro- 
cedure may  be  used  in  a  variety  of  conditions, 
but  care  must  be  observed  that  the  patient  is 
thoroughly  dried  after  emersion  from  the  bath. 

A  full  hot  bath  may  sometimes  supersede 
the  hot  sitz-bath  when  the  latter  can  not  be 
given.  Its  indications  are  sexual  disorders  in 
the  male  and  female,  and  such  conditions  as 
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vesical  spasm.  Strangulated  hernim  may  re- 
turn under  the  influence  of  heat,  as  in  the  use 
of  the  sitz-bath. 

In  cholera  infantum  a  hot  bath  containing 
mustard  may  relieve  the  intestinal  congestion 
and  aid  the  cutaneous  circulation.  The  value 
of  the  hot  mustard-bath  in  convulsions  of  chil- 
dren has  been  overrated,  however,  and  it  is 
altogether  likely  that  such  seizures  would  have 
terminated  spontaneously  by  the  time  the  bath 
is  made  ready  for  use. 

Sir  Benjamin  Ward  Richardson  has  recently 
called  attention  to  the  value  of  a  bath  at  the 
body  temperature  as  a  diagnostic  measure 
(Asclepiad,  vol.  xi,  No.  43).  Patients  suffering 
from  diseased  conditions  in  the  abdomen  are 
immersed  for  fifteen  minutes.  The  abdominal 
walls,  in  obese  as  in  thin  subjects,  become  flac- 
cid, and  the  abdominal  organs  are  more  easily 
palpable. 

The  drip  bath  or  sheet  bath  is  a  substitute 
for  the  coU  tub-bath  in  conditions  of  pyrexia 
in  acute  disease  or  in  chronic  nervous  aisease. 
It  is  carried  out  by  enveloping  the  patient's 
trunk  and  extremities  in  a  sheet  previously 
wrung  out  in  water  of  a  temperature  of  from 
CO"  to  85°  P.  The  first  fold  of  the  sheet  is 
passed  between  the  body  and  the  arms,  the 
second  over  the  atms  and  shoulders.  Active 
friction  must  be  kept  up  by  the  attendant  over 
all  portions  of  the  body  covered  with  the  sheet. 
This  prevents  shock  and  keeps  up  the  tone  of 
the  peripheral  vessels  as  it  does  in  the  cold 
bath.  Cold  affusions  over  the  head  must  be 
maintained  during  the  sheet  bath.  For  anti- 
pyretic effect,  the  bath  should  be  kept  up  for 
fifteen  or  twenty  minutes,  but  a  much  shorter 
time  suffices  for  the  undoubted  tonic  effect. 
For  the  latter  purpose,  the  sheet  bath  is  rec- 
ommended in  7ieurasthema,  ancemia,  and 
metabolic  disturbances.  Von  Ziemssen  in- 
dorses its  use  in  the  treatment  of  phthisis.  In 
all  the  acute  diseases  with  pyrexia,  when  the 
patient  can  not  endure  the  more  heroic  tub 
bath  or  where  it  is  impossible  to  use  it,  the 
sheet  bath  is  a  good  substitute.  It  reduces  the 
temperature  and  acts  as  a  nervous  stimulant  in 
the  same  manner  as  a  tub  bath.  It  is  not  as 
fatiguing  or  as  troublesome  as  the  full  bath,  and 
is  more  agreeable  to  the  patient.  When  admin- 
istered for  its  antithermic  effect,  the  sheet  must 
be  cooled  off  from  time  to  time  by  pouring 
cold  water  over  it,  for  a  temperature  on  the  pa- 
tient's part  of  102'5°  F.  heats  the  sheet  rapidly. 

The  sheet  bath  may  be  applied  with  the  pa- 
tient in  bed  or  standing.  In  the  former  event 
the  bed  must  be  protected  by  a  rubber  sheet  or 
blanket  on  which  rest  a  few  thicknesses  of 
sheets  for  the  comfort  of  the  patient.  When 
the  patient  stands,  the  sheet  is  wound  about 
his  neck,  over  the  arms  and  shoulders  and 
thighs.  The  antipyretic  action  of  the  sheet 
bath  is  accomplished  in  the  same  manner  as  in 
the  tub  bath.  If  the  patient  complains  of  feel- 
ing cold  or  actually  shivers,  the  sheet  must  be 
removed  at  once. 

The  wet  pack  consists  in  enveloping  a  patient 
in  a  linen  sheet  which  has  been  wrung  out  of 
water  at  a  temperature  of  from  50°  to  70°  P., 
which  in  turn  is  covered  with   one  or  two 


blankets.  The  sheet  must  thoroughly  cover 
the  patient  from  head  to  feet,  and  must  rest 
between  the  arms  and  the  body  and  between 
the  thighs.  The  blanket  must  fit  snugly  about 
the  patient's  neck  and  his  feet  so  that  air  is 
absolutely  excluded.  The  head,  at  the  same 
time,  has  about  it  a  towel  wrung  out  of  cold 
water.  As  soon  as  the  pack  becomes  warm 
through  radiation  from  the  body,  a  second 
pack  is  brought  into  requisition  of  a  tempera- 
ture two  degrees  higher.  Baruch  states  that 
five  such  wet  packs,  each  one  of  ten  minutes' 
duration  and  each  one  two  degrees  higher  than 
its  predecessor,  will  reduce  a  temperature  as 
well  as  a  fifteen-minute  tub  bath  at  65°  F. 
The  action  of  the  wet  pack  depends  upon  the 
interchange  of  temperature  going  on  between 
the  skin  and  the  sheet,  so  that  as  the  warm 
blood  is  driven  to  the  periphery  a  vapour  is 
formed  which  completely  envelopes  the  patient 
and  can  not  escape  because  of  the  closure  of  the 
sheet  and  blanket  at  his  neck  and  feet.  The 
advantages  alleged  for  the  wet  pack  are  anti- 
thermic, diaphoretic,  and  stimulant  in  func- 
tional neuroses.  Under  its  influence  patients 
fall  asleep  more  readily  even  than  in  the  warm 
bath.  It  is  recommended  for  diseases  in  which 
there  is  impaired  metabolism,  such  as  diabetes, 
rheumatism,  and  gout.  Baruch  {loc.  cit.)  re- 
ports good  results  from  its  use  in  functional 
cardiac  disorders  and  in  organic  cardiac  dis- 
ease with  disturbed  compensation.  In  acute 
pyrexia  the  wet  pack  may  replace  the  tub  bath, 
but  it  takes  longer  to  accomplish  the  same 
result.  It  should  always  be  followed  by  some 
active  hydriatic  procedure — an  affusion  or 
douche.  The  disadvantage  of  the  wet  pack, 
aside  from  the  time  it  consumes,  lies  in  the 
sudden  shock  the  patient  experiences  when 
placed  upon  a  cold,  wet  sheet. 

The  half  bath  is  administered  in  a  long  tub 
containing  from  six  to  twelve  inches  of  water, 
covering  the  legs  and  thighs  of  the  patient. 
The  water  bears  a  temperature,  varying  with 
each  case,  of  from  50°  to  80°  P.  While  the 
patient  sits  or  reclines  in  the  tub  an  attendant 
throws  water  from  the  tub  over  his  chest  and 
back,  using  gentle  friction  at  the  same  time. 
The  lower  extremities  are  massaged  by  another 
attendant,  and  the  patient  assists  by  rubbing 
his  chest  with  cold  water  if  he  is  not  too  weak. 
The  head,  as  in  other  hydriatic  procedures,  is 
inclosed  in  a  wet  towel.  Colder  water  is  added 
to  the  bath  from  time  to  time.  The  bath  may 
be  repeated  in  from  six  to  eight  hours.  The 
half  bath  may  be  begun  at  a  temperature  of 
90°  F.  and  gradually  reduced  to  78°  P.  while 
the  patient  is  in  the  bath.  The  beginning 
temperature  of  the  bath  may  be  gradually 
reduced  from  day  to  day. 

The  therapeutic  applications  of  the  halt  bath 
are  great  excitement  and  nervousness,  threat- 
ening delirium  or  stupor,  weaJc  cardiac  action, 
insomnia,  and  neurasthenia.  The  skin  as- 
sumes a  ruddy  hue,  the  pulse  becomes  better 
in  quality  and  frequency,  and  respiration  is 
deepened.  After  the  use  of  the  wet  pack  the 
half  bath  is  a  valuable  measure  in  restoring 
cutaneous  circulation  and  improving  the  nerv- 
ous tone.    Upon  emerging  from  it,  the  patient 
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should  be  thoroughly  dried  with  a  rough  towel 
or  coarse  sheet. 

Affusions  consist  in  the  simple  dashing  of 
cold  water  (75°  to  60°  F.)  upon  the  body.  This 
can  be  accomplished  by  placing  a  rubber  sheet 
under  the  patient  and  applying  the  water  with 
the  hand  or  a  towel.  The  good  effect  is  obtained 
by  the  shock  to  the  peripheral  nerves,  and  the 
consequent  reaction  upon  the  cutaneous  vessels. 

Of  more  value  as  an  antipyretic  agent  is  the 
sponge  hath,  or  cold  sponging.  This  is  carried 
out  in  acute  febrile  conditions  by  rubbing  the 
patient  repeatedly  from  head  to  foot  with  cold 
water  (75°  to  60°  P.).  The  effect  does  not  last 
as  long  as  that  of  the  tub  bath,  and  the  pro- 
cedure must  be  renewed  from  time  to  time  as 
the  temperature  rises.  The  antithermic  influ- 
ence may  be  enhanced  by  the  addition  to  the 
water  of  one  third  of  its  bulk  of  alcohol. 
Evaporation  proceeds  more  rapidly.  A  fall  of 
from  one  to  three  degrees  of  temperature  may 
be  induced  by  a  sponge  bath.  It  refreshes  and 
stimulates  the  patient  at  the  same  time  that  it 
.acts  as  an  antipyretic.  In  scarlatina,  typhoid 
and  typhus  fevers,  and  in  sepsis  from  any  cause, 
cold  spongings  are  of  value. 

Douches  in  the  hydriatic  sense  consist  in  the 
application  of  hot  or  cold  water  to  the  s\ir- 
faoe  of  the  body  or  its  cavities.  They  are 
applied  through  a  hose  from  a  constant  or 
temporary  supply  under  pressure.  Elaborate 
appliances  are  in  use  for  this  purpose  in  water- 
cure  establishments,  but  a  douche  can  be 
given  through  a  hose  attached  to  the  faucet  of 
a  bath  tub  or  from  an  overhead  shower. 

The  douche  should  never  be  given  for  a 
greater  length  of  time  than  five  minutes,  and  if 
it  is  cold,  not  longer  than  one  minute  over  one 
area.  By  its  action  the  circulation  is  increased 
in  eiBciency,  the  nerve-centres  are  stimulated, 
and  respiratory  movements  are  deepened. 
Charcot  recommended  the  douche  in  hysteria 
and  neurasthenia.  For  this  purpose  the 
douche  may  be  begun  at  a  temperature  of 
90°  F.,  and  reduced  one  or  two  degrees  daily. 
In  general  lassitude  with  ancemia  a  douche  of 
the  same  temperature  is  indicated,  and  is  a 
valuable  adjuvant  to  other  treatment.  In 
chronic  gastric  disease,  in  simple  anmmia,  in 
chlorosis,  in  gout,  and  in  rheumatism  cold 
douches  are  very  serviceable.  In  the  treat- 
ment of  diseases  of  the  spinal  cord  warm 
douches  have  proved  satisfactory  in  refreshing 
the  patient  and  giving  tone  to  the  nervous 
system.  Baruch  points  out  that  in  erethetic 
forms  of  neurasthenia  the  douche  is  contra- 
indicated.  Gynaecological  douches  have  al- 
ready been  considered,  and  rectal  irrigation 
will  be  described  farther  on. 

Lavage  of  the  stomach  is  practised  as  a 
therapeutic  and  diagnostic  measure.  It  in- 
cludes siphonage  of  the  stomach  contents.  In 
cases  of  acute  poisoning  hy  the  vegetable  poi- 
sons, washing  out  of  the  stomach  is  immedi- 
ately indicated.  In  the  ease  of  the  escharotic 
poisons  it  is  a  dangerous  procedure,  as  the 
coats  of  the  oesophagus  may  have  become  so 
deeply  involved  as  to  present  a  liability  to 
perforation.  When  solid  opium  has  been  in- 
gested lavage  is  of  little  avail,  and  the  mineral 


acids  are  so  rapidly  absorbed  that  siphonage 
of  the  gastric  contents  is  of  meagre  thera- 
peutic use.  In  lead  and  mercury  poisoning  it 
may  be  practised  in  the  absence  of  antidotes 
and  emetics. 

In  chronic  gastritis  no  remedy  gives  greater 
relief  to  the  patient  or  more  hastens  the  cure 
than  lavage  of  the  stomach.  By  means  of  it 
the  viscus  is  cleared  of  the  products  of  abnor- 
mal fermentation  and  decomposition  which  do 
much  to  impair  its  digestive  powers.  The 
large  amount  of  mucus  which  collects  abnor- 
mally in  chronic  gastritis  is  also  removed  by 
this  process.  The  process  acts  not  only  as  a 
cleansing  one,  but  as  a  stimulant  one  as  well. 
In  dilatation  of  the  stomach,  where  it  is  de- 
sirable to  relieve  the  distended  organ  of  its 
accumulated  abnormal  contents,  lavage  meets 
the  indication  well  by  refnoving  the  mechan- 
ical and  chemical  irritants  which  tend  to  keep 
up  the  condition. 

Irrigation  of  the  stomach,  as  recommended 
by  Kussmaul  in  1883  for  intestinal  obstruction, 
has  yielded  some  good  results  by  inducing 
rest,  sleep,  and  a  reduction  of  the  impediment. 
But  after  its  use  it  may  still  be  necessary  to 
interfere  surgically  in  order  to  save  the  pa- 
tient's life. 

Force  must  never  be  exSrted  in  passing  the 
stomach-tube,  since  injury  to  the  coats  of  the 
oesophagus  may  occur.  The  presence  of  a 
thoracic  aneurysm  is  an  absolute  oontra-indica- 
tion  to  the  practice  of  lavage,  for  obvious  rea- 
sons ;  ulcer  of  the  stomach  and  phlegmonous 
gastritis,  when  diagnosticated,  also  forbid  the 
use  of  the  tube. 

The  use  of  water  by  the  rectum,  in  the  form 
of  enemata,  is  indicated  in  a  variety  of  condi- 
tions. The  summer  diarrhoea  of  infants  may 
be  hastened  toward  convalescence  by  intestinal 
irrigation  with  water  at  95°  F.  For  this  pur- 
pose a  Nelaton  catheter  of  soft  rubber  an- 
swers the  purpose.  The  tube  is  passed  gently 
through  the  rectum,  as  high  as  the  transverse 
colon  when  possible,  and  water  that  has  been 
thoroughly  boiled  is  allowed  to  run  in  from  a 
fountain  syringe.  In  introducing  the  tube 
an  important  point  to  remember  is  to  pass  it 
first  backward  and  then  to  the  left.  The 
water  may  contain  a  normal  solution  of  so- 
dium chloride,  or  may  hold  starch  in  sus- 
pension. 

In  cases  of  shock,  whether  due  or  not  to  sur- 
gical interference,  an  enema  of  hot  water  (110° 
F.)  is  a  valuable  stimulant.  When  there  has 
been  a  large  loss  of  blood  from  any  cause  the 
same  procedure  is  of  inestimable  benefit.  To 
hasten  absorption,  it  is  well  to  add  sodium 
chloride  to  the  physiological  strength  (0'6  per 
cent.) ;  and  in  order  that  the  enema  may  not 
be  expelled  at  once,  the  addition  of  opium  is 
to  be  urged. 

In  acute  dysentery  of  adults  and  of  children 
irrigation  of  the  rectum  and  colon  with  warm 
water  yields  good  results  by  freeing  the  mu- 
cous membrane  of  its  foreign  matter.  In  colic 
caused  by  poisons  lavage  of  the  lower  intes- 
tinal tract  has  been  recommended. 

After  severe  loss  of  blood  during  or  following 
an  operation  an  enema  of  water  or  an  intra- 


HYDRIODIC   ACID 
HYDROCYANIC  ACID 


493 


venous  or  intra-arterial  infusion  is  of  the  high- 
est value.  To  promote  absorption,  the  water 
should  contain  a  normal  percentage  of  sodium 
chloride  (0'6  per  cent.).  A  hot  enema  of  6  oz. 
of  water  is  a  valuable  therapeutic  measure  in 
shock.  Benjamin  F.  Westbrook. 

Samuel  M.  Brioknee. 

HTDE.IODIC  ACIB,  HI,  is  a  colourless 
gas  that  may  be  produced  by  the  action  of 
iodine  on  phosphorus,  in  the  presence  of  water, 
by  means  of  moderate  heat.  The  pure  acid 
fumes  when  exposed  to  the  air,  and  by  its 
affinity  for  water  forms  liquid  hydriodic  acid 
in  saturated  aqueous  solution.  The  latter  is 
colourless  when  iirst  prepared,  but  gradually 
darkens  in  consequence  of  the  liberation  of 
iodine  and  eventually  deposits  iodine  crystals. 
The  liquid  acid  produces  all  the  effects  of 
iodine,  and  it  may  be  given  in  all  conditions 
in  which  that  agent  is  applicable,  in  doses  of 
from  5  to  30  drops,  diluted  with  water.  But 
the  use  of  the  unofiioial  liquid  acid  has  been 
supplanted  largely  by  that  of  the  official  syrup 
of  hydriodic  acid,  syrupus  acidi  hydriodici 
(U.  S.  Ph.),  which  contains  1  per  cent,  of  ab- 
solute hydriodic  acid.  The  mixture  is  then 
filtered  through  a  small  rapidly  acting  white 
filter ;  carefully  wash  the  phial,  and  filter  with 
dilute  alcohol  until  the  filtrate  ceases  to  pro- 
duce more  than  a  faint  cloudiness,  when  a  drop 
or  two  is  allowed  to  fall  into  a  silver-nitrate 
test  solution.  The  filtrate  is  reduced  by  evap- 
oration on  a  water  bath  to  1  oz.,  334  grains, 
and  mixed  when  cold  with  enough  syrup  to  make 
the  product  weigh  35  oz.  The  syrup  is  an 
odourless,  transparent,  colourless,  or  straw-col- 
oured liquid  that  has  a  sweet  and  acid  taste. 

Syrup  of  hydriodic  acid  is  a  valuable  means 
of  administering  iodine,  for  it  is  a  preparation 
that  is  palatable  and  not  likely  to  derange  the 
stomach.  In  the  so-called  scrofulous  diathesis 
of  children  this  syrup  is  a  very  useful  remedy. 
In  delayed  resolution  of  the  lungs  after  pneu- 
monia the  syrup  seems  to  accelerate  the  ab- 
sorption of  the  exudation  products  and  hastens 
the  restoration  of  the  normal  condition  of  the 
pulmonary  parenchyma.  So,  too,  in  the  slow 
absorption  of  pleuritic  exudation  the  syrup  is 
of  benefit.  It  is  useful  as  a  remedy  for  asthma, 
decreasing  the  frequency  and  intensity  of  the 
paroxysms.  It  may  be  used  instead  of  the 
iodides  in  the  treatment  of  lead  poisoning, 
either  acute  or  chronic.  It  has  been  recom- 
mended as  a  useful  remedy  in  the  treatment  of 
acute  rheumatism.  The  dose  is  from  20  to  240 
minims,  well  diluted. 

Samuel  T.  Armstrong. 

HYDRIODIC  ETHEB.— See  Ethyl  io- 
dide. 

HYDROBROMIC  ACID  is  a  gas  com- 
posed of  bromine  and  hydrogen,  and  is  official 
only  in  a  dilute  solution,  acidum  hydrobro- 
micum  dilutum  (U.  S.  Ph.,  Br.  Ph.),  which 
contains  but  10  per  cent,  of  absolute  hy- 
drobromic  acid.  It  is  a  clear,  colourless, 
odourless  solution  possessing  an  acid  taste; 
each  drachm  equals  9  grs.  of  potassium  bro- 
mide. It  was  introduced  as  a  therapeutic 
agent  by  Dr.  Wade,  and  its  physiological  ac- 


tion was  carefully  investigated  by  Dr.  E.  T. 
Eeiohert,  who  found  that  it  closely  resembled 
potassium  bromide  in  its  action  upon  the  nerv- 
ous system  and  the  circulation ;  in  moderate 
doses'  it  produced  ephemeral  elevation  of  the 
blood-pressure,  and  in  large  doses  it  directly 
paralyzed  the  heart  and,  to  a  lesser  degree,  the 
voluntary  muscles. 

While  it  was  originally  recommended  as  a 
substitute  for  the  bromides,  experience  has 
shown  that  remedial  doses  are  more  irritant  to 
the  stomach  than  the  bromide  salts,  though, 
unlike  the  latter,  they  do  not  produce  mus- 
cular depression  or  acne.  The  therapeutic 
properties  of  hydrobromic  acid  resemble  those 
of  the  bromides ;  it  may  be  used  in  their  stead 
and  is  much  pleasanter  to  take.  It  may  be  ad- 
ministered either  with  syrup,  simple  elixir,  or 
water,  or  it  may  be  combined  with  one  of  the 
bromides.  The  latter  combination  is  recom- 
mended for  epilepsy.  Its  anodyne  effects  may 
be  brought  into  play  to  relieve  headache  due 
to  eye-strain  or  neurasthenia,  for  the  relief  of 
nervous  cough,  and  in  some  mild  neuralgias. 
The  writer  has  found  it  most  useful  when  asso- 
ciated with  quinine,  as  it  not  only  dissolves 
the  latter,  making  a  father  pleasant  compound, 
but  prevents  tinnitus  aurium.  Enough  acid 
should  be  used  to  make  the  quinine  dissolve  in 
a  little  water,  and  lemon  syrup  is  added  to 
complete  the  quantity  of  mixture  desired. 
The  official  quinine  hydrobromate  is  less  satis- 
factory than  the  mixture  of  quinine  sulphate 
in  hydrobromic  acid.  The  dose  of  the  acid  is 
from  5  to  120  minims,  two  to  four  times  a  day. 
Samuel  T.  Armstrong. 

HYDBOBBOMIC  ETHER.— See  Ethyl 
bromide. 

HYDROCHLORIC  ACID,  the  acidum 
hydrochloricum  of  the  pharmacopoeias,  is  rarely 
used  externally  as  a  caustic,  being  decidedly 
inferior  to  nitric  and  sulphuric  acids,  but  if 
nothing  else  is  at  hand,  it  may  be  employed 
for  the  destruction  of  small  superficial  growths, 
such  as  warts.  For  this  purpose  the  ordinary 
commercial  acid  is  entirely  appropriate,  but 
for  internal  administration  it  is  hardly  suit- 
able, as  it  may  contain  arsenic  or  lead  derived 
from  the  reagents  employed  in  its  manufac- 
ture. As  it  is  used  very  largely  in  the  arts, 
numerous  accidents  in  the  shape  of  burns  oc- 
cur from  it,  but  they  demand  no  special  treat- 
ment beyond  that  mentioned  under  the  head 
of  acids.  When  it  is  swallowed  accidentally 
its  effects  are  similar  to  those  of  the  other  min- 
eral acids,  except  that  they  are  not  usually  so 
severe.  Occasionally,  if  the  person  is  seen 
shoitly  after  the  accident  has  occurred,  the 
distinctive  odour  of  the  acid  may  be  detected 
in  the  breath,  as  also  whitish  pungent  vapours 
issuing  from  the  mouth.  The  undiluted  offi- 
cial acid  may  be  given  in  doses  of  from  5  to  10 
drops,  freely  diluted  in  water,  but  the  diluted 
acid,  acidum  hydrochloricum  dilutum,  is  to  be 
preferred,  as  it  contains  only  about  one  third 
of  the  amount  of  acid,  and  is  much  less  apt  to 
be  the  source  of  the  accident  of  corrosion  or 
overdosing.  Under  ordinary  circumstances  the 
maximum  dose  of  this  latter  preparation  should 
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not  exceed  30  minims,  which  must  be  well  di- 
luted with  water,  and  if  possible  taken  through 
a  glass  tube. 

Hydrochloric  acid  is  held  by  some  to  be  de- 
cidedly inferior  to  lactic  acid  in  the  treatment 
of  various  forms  of  indigestion,  but  unless  the 
latter  is  of  the  best  quality,  hydrochloric  acid 
is  to  be  preferred,  and  is  nearly  if  not  quite  as 
effectual.  Scarcely  any  remedy  achieves  more 
brilliant  results  than  this  acid  when  given  for 
the  relief  of  the  formation  of  considerable 
amounts  of  gas  in  the  stomach  within  a  short 
time  after  eating ;  whether  it  actually  assists 
in  the  proper  digestion  of  the  food  or  operates 
by  checking  the  multiplication  of  the  micro- 
organisms supposed  to  be  at  the  bottom  of  the 
trouble,  is  of  little  account,  as  practical  expe- 
rience shows  that  its  administration  after 
meals  for  a  few  days  is  almost  invariably  fol- 
lowed by  the  disappearance  of  the  feeling  of 
oppression,  acid  eructations,  and  palpitation  of 
the  heart  which  are  often  so  distressing  and 
arouse  in  the  patient  the  liveliest  apprehen- 
sions of  serious  cardiac  ti'ouble.  It  is  often 
desirable  to  combine  pepsin  or  nux  vomica  or 
both  with  the  acid  when  the  secretion  of  the 
gastric  juice  seems  to  be  scanty.  Ordinary 
mild  acid  dyspepsia  with  pyrosis  also  is  a  con- 
dition benefited  by  its  use  after  eating,  but  cases 
exist  in  which  the  eructations  are  decidedly 
acid  and  occur  almost  immediately  after  eat- 
ing, and  in  which  it  is  evident  that  there'  is  an 
overseoretion  of  the  acid  elements  of  the  gas- 
tric juice.  In  these  cases  the  acid  should  be 
given  before  eatiiig,  as  the  secretion  of  the  gas- 
tric juice  is  thereby  diminished.  Conditions 
in  which  alkaline  eructations  occur  are  bene- 
fited by  its  administration  after  eating. 

The  conditions  mentioned  often  overlap  to 
such  an  extent  that  an  intelligent  diagnosis  is 
almost  impossible,  and  it  is  rather  safer  to  ad- 
minister the  acid  before  eating  at  first,  and  if 
no  benefit  results  in  a  few  days,  try  it  after 
meals.  In  the  indigestion  of  phthisis  hydro- 
chloric acid  is  usually  of  good  service,  and 
may  be  given  alone  or  in  combination  with 
any  of  the  bitter  tonics  or  with  pepsin.  As  an 
adjuvant  in  any  treatment  for  acute  rheuma- 
tism, save  the  alkaline,  it  is  of  considerable 
value  on  account  of  its  effect  upon  digestion, 
and  there  are  some  grounds  for  ascribing  to  it 
a  direct  specific  effect.  In  all  the  febrile  con- 
ditions \t  relieves  the  dryness  of  the  mucous 
membrane  of  the  mouth  and  throat,  and  aids 
the  digestion.  It  often  assists  in  checking  the 
diarrhoea  of  typhoid  fever.  One  part  of  the 
dilute  acid  in  ten  parts  of  water  may  be  used 
as  a  gargle  in  scarlet  fever  with  good  results. 
In  the  phosphatic  diathesis  it  may  be  em- 
ployed, but  is  hardly  so  useful  as  nitric  acid. 

The  sore  mouth  which  so  often  accompanies 
indigestion  is  often  relieved  by  the  local  use  of 
this  acid,  which  may  also  be  employed  as  a 
mild  stimulant  of  unhealthy  suppurating  sur- 
faces. The  itching  of  urticaria  and  other  cu- 
taneous affections,  also  profuse  sweating,  may 
be  relieved  by  sponging  with  very  weak  aque- 
ous solutions.  Scarcely  any  of  the  ordinary 
medicinal  substances  in  use  are  incompatible 
with  it,  save  silver,  and  it  may  be  safely  incor- 


porated in  almost  any  mixtures.  In  poisoning 
by  silver  and  alkalies  it  may  be  used,  but  in 
the  latter  case  is  not  so  suitable  as  sulphuric 
acid,  as  its  salts  are  usually  soluble  and  some- 
what irritating.  The  dose  of  the  dilute  acid 
need  not  exceed  5  minims  to  begin  with,  but 
may  be  increased  safely  to  the  maximum  above 
mentioned.  Its  too  prolonged  use  is  apt  to  be 
followed  by  a  diminution  of  the  secretion  of 
the  gastric  juice,  and  thus  the  conditions  for 
which  it  is  prescribed  may  be  aggravated  and 
diarrhoea  and  emaciation  may  follow. 

[Dr.  Henri  Huchard  (Jour,  des  praticiens, 
1895,  No.  7 ;  Am.  Jour,  of  the  Med.  Sci.,  May, 
1895)  thinks  that  hydrochloric  acid  is  indi- 
cated in  heart  disease  mth  deficient  com- 
pensation, in  chlorosis,  in  ancemia,  and  in 
neurasthenia.  Its  use,  he  says,  should  be  con- 
tinued for  three  or  four  weeks,  omitted  for 
a  fortnight,  and  then  resumed.  He  disap- 
proves of  the  large  doses  recommended  by 
Ewald.] — Russell  H.  Nevins. 

HYDROCHLORIC  ETHER.— See  Bthyi, 

CHLORIDE. 

HYDROCOTYLE  ASIATICA,  Indian 
pennywort,  is  a  small  umbelliferous  plant  in- 
digenous to  India  and  southern  Africa.  The 
leaves  have  been  esteemed  as  an  alterative.  J. 
Lepine  isolated  from  them  an  oleaginous  sub- 
stance that  is  called  vellarine;  it  has  the  char- 
acteristic odour  of  the  plant  and  a  bitter 
pungent  taste.  An  infusion  of  the  leaves  is 
used  in  East  Indian  countries  as  a  diuretic  in 
fever,  as  an  astringent  in  catarrhal  entero- 
colitis, as  an  alterative  in  syphilis,  and  as  a 
remedial  agent  in  lepra,  lupus,  and  scrofuloder- 
ma.— Samuel  T.  Armstrong. 

HYDROCYANIC  ACID,  prussio  acid 
(Scheele,  1780),  CNH,  is  a  thin,  limpid,  colour- 
less fluid,  highly  volatile,  extremely  unstable, 
and  intensely  poisonous.  It  has  a  characteris- 
tic, peculiar  odour,  a  hot,  bitter  taste — that  of 
the  oil  of  bitter  almonds^and  so  little  con- 
stancy as  to  decompose  rapidly  into  worthless 
products  of  a  black  colour  which  look  like  ink. 
Mixture  with  water  makes  it  more  persistent, 
and  in  proportion  to  the  admixture,  so  that 
the  more  diluted  it  is  the  longer  it  keeps.  It 
decomposes  rapidly,  even  under  perfect  exclu- 
sion of  the  air,  is  coloured  yellowish-brown, 
then  brown,  and  deposits  with  the  formation 
of  ammonia  an  amorphous  brownish  -  black 
mass.  Decomposition  is  hastened  by  exposure 
to  light,  so  that  the  solution  should  be  kept 
in  small  phials,  stopped  with  cork  rather  than 
glass,  in  a  cool  place,  and  should  be  dispensed 
by  means  of  a  pipette  rather  than  by  pouring. 
With  these  precautions  the  solution  may  be 
kept  pure  for  years  (Squibb).  The  vapour  is 
so  diffusible  that  it  readily  transudes  by  os- 
mosis all  porous  membranes,  and  soon  escapes 
from  viscera  unless  they  are  confined  in  good 
cork-stoppered  glass  vessels. 

Hydrocyanic  acid  is  a  feeble  but  true  acid ; 
it  reddens  litmus,  and  forms,  with  the  basic 
metal  oxides,  salts  and  cyanides,  which  maybe 
separated  by  the  action  of  strong'aoids.  Chem- 
ically pure  prussic  acid  can  not  be  handled,  and 
there  is  no  case  known  where  the  action  of  it 
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has  been  indubitably  established.  The  sub- 
stances usually  called  prussio  acid  are  solu- 
tions in  water  or  alcohol.  Official  solutions 
have  various  strength,  mostly  2  per  cent. 
The  former  official  solution  of  the  Pruss., 
Hamb.,  and  Hannover  Ph's  had  3  per  cent., 
as  have  tlie  present  official  solutions  of  the 
Austr.,  Neth.,  U.  S.,  and  Br.  Ph's  (the  acidum 
hydrocyanicum  dilutum  of  the  U.  S.  and  Br. 
Ph's).  Others  have  3  per  cent.  The  solu- 
tion of  Scheele  had  4  to  5  per  cent. ;  the  offi- 
cial French  preparation  is  10  per  cent. ;  that 
formerly  used  by  Majendie,  15  per  cent. ;  that 
by  Robiquet,  50  per  cent. 

There  is  an  ethereal  bitter-almond  oil  sold 
in  the  shops  which  contains  more  hydrocyanic 
acid  (from  3  to  14  per  cent.)  than  the  official 
acid.  This  preparation  may  be  the  source  of 
dangerous  intoxication,  even  in  external  use, 
as  in  hair  oils,  etc..  At  the  Hotel  Bieetre,  in 
Paris,  seven  epileptic  patients  were  killed  by 
the  use  of  a  solution  of  prussic  acid  of  from 
14  to  15  per  cent,  which  had  been  substituted 
for  a  3-per-cent.  solution. 

Prussic  acid  is  found  in  all  vegetable  mat- 
ters which  contain  amygdalin,  as  in  bitter  al- 
monds, up  to  4  per  cent.,  in  the  seeds  of 
peaches,  apricots,  cherries,  plums,  and  pears, 
and  in  the  leaves  and  berries  of  the  cherry- 
laurel.  The  seeds  of  ten  common  apples,  dis- 
tilled in  water,  do  not  yield  in  the  distillate 
the  slightest  trace  of  prussic  acid,  but  when 
they  are  bruised  and  redistilled  there  is  found 
a  mere  trace  of  it. 

One  hundred  parts  of  amygdalin  furnish  two 
parts  of  pure  prussic  acid,  free  of  water.  Parts 
of  plants  which  contain  this  glucoside  furnish 
on  distillation  a  fluid  which  contains  the  two 
products;  prussic  acid  and  oil  of  bitter  almonds, 
with  their  characteristic  odour  and  taste.  In 
this  way  are  prepared  the  official  bitter-almond 
water  and  cherry-laurel  water.  The  alcoholic 
drinks  derived  from  cherry  stones  and  prunes, 
the  so-called  Kirschwasser  and  Maraschino, 
contain  perceptible  amounts  of  prussic  acid. 

It  is  well  known  that  the  Cassava,  or  tapi- 
oca plant,  contains  prussic  acid  in  its  roots, 
and  this  plant  has  been  the  mean.s  of  repeated 
poisoning  by  prussio  acid  in  tropical  countries. 
Prussio  acid  is  contained  also  in  the  seeds  of 
Lucuma  mammosa  and  in  the  beans  of  the 
mottled  variety  of  Phaseolus  lunatus.  These 
plants  have  caused  dangerous  intoxication  in 
the  Mauritius  by  being  mistaken  for  edible 
varieties.  Prussic  acid  develops  from  these 
plants  only  after  mixture  with  water  under 
the  process  of  fermentation.  GershofE  found 
amorphous  amygdalin  in  various  Japanese 
plants,  for  instance,  in  the  leaves  of  Pygeum 
parviflorum  and  Pygeum  latifolium ;  furth- 
er, in  the  AsdepiadacecB,  Oymnema  latifo- 
lium. The  leaves  of  this  plant,  when  fresh, 
are  free  of  odour,  but  they  develop  under  slow 
drying  a  strong  odour  of  bitter  almonds  and 
prussio  acid,  which  is  not  present  in  the  fresh 
leaves,  but  may  be  distilled  from  the  dry 
leaves.  The  fruit  buds  of  various  Japanese 
AroidecB,  especially  of  the  genus  Lasia,  fur- 
nish prussic  acid  in  great  quantities.  The 
cutting  or  crushing  of  these  parts  develops  an 


odour  so  intense  as  to  produce  dyspnoea,  a  feel- 
ing of  constriction,  and  vertigo.  Pangium 
edule  contains  hydrocyanic  acid,  not  only  in 
the  seed  (0-07  per  cent.),  but  also  in  the  bark 
(0-012  per  cent.),  and  especially  in  the  leaves 
(0'34  per  cent,  in  the  moist  leaves,  i.  e.,  more 
than  1  per  cent,  in  the  dry  substance).  In 
these  parts  the  prussio  acid  is  either  free  or 
only  very  loosely  combined  with  a  strongly 
decomposing  substance  supposed  to  be  a  sugar. 
A  similar  connection  is  found  in  Hydnocarpus, 
which,  as  the  Hydnocarpus  inehrians,  serves 
as  a  fish  poison  in  Ceylon.  Prussic  acid  has 
been  demonstrated  also  in  certain  non-tropical 
plants,  for  instance  in  Agaricus  and  in  the 
flowers  of  Ribes  aureum  (Husemann). 

In  the  animal  kingdom,  prussic  acid  has 
been  found  in  certain  wood  lice  of  the  family 
of  the  Diplopoda,  as  in  Polydesmus  gracilis, 
found  in  hothouses.  This  insect  has  upon  the 
back,  as  means  of  defence,  so-called  foramina 
repugnatoria,  through  which,  when  the  animal 
is  seized,  the  glands  of  the  skin  excrete  a  prus- 
sic-acid  fluid. 

Hydrocyanic  acid  is  found  normally  in  the 
body  only  in  the  sulphooyanate  of  the  saliva, 
and  then  only  in  infinitesimal  quantity.  It 
has  never  been  demonstrated  as  a  product  of 
putrefaction. 

The  cyanides  of  potassium,  sulphur,  gold, 
and  mercury,  by  liberating  the  acid,  produce 
its  characteristic  features.  The  most  impor- 
tant salt  is  the  potassium  cyanide,  a  white  salt, 
insoluble  in  water,  with  an  alkaline  reaction, 
much  employed  by  photographers,  electro- 
platers,  gilders,  etc.,  and  hence  of  easy  access 
everywhere.  Potassium  cyanide  has  a  bitter 
taste,  with  a  sense  of  coldness,  followed  by 
contraction  and  heat.  Sulphooyanate  of  mer- 
cury is  the  material  of  which  the  toys  called 
Pharoah's  serpents  are  made.  A  few  cases  of 
irritant  poisoning  by  swallowing  these  toys 
have  been  recorded. 

Besides  the  substances  mentioned,  the  non- 
poisonous  cyanides,  such  as  the  ferrocyanido 
of  potassium,  may  become  poisonous  when 
hydrocyanic  acid  is  liberated  under  the  pres- 
ence of  free  hydrochloric  acid  in  the  stomach. 
Other  cyanide  compounds,  such  as  the  sulpho- 
cyanide  and  the  cyanide  of  chlorine  and  iodine, 
are  likewise  more  or  less  poisonous,  but  have 
no  practical  interest.  The  same  may  be  said 
of  other  organic  cyanide  compounds,  like 
methylcarbylamine,  the  essential  substance  of 
the  poison  of  the  crotahis,  etc.  In  the  animal 
kingdom,  further,  prussic  acid  has  lately  been 
found  as  stated  in  the  secretion  of  the  sebace- 
ous glands  of  certain  species  of  centipedes. 

Bitter-almond  water,  aqua  amygdalcB  amarm 
(U.  S.  Ph.),  aqua  amygdalarum  amarum  (Ger. 
Ph.),  contains  O'l  per  cent,  of  hydrocyanic 
acid.  Cherry-laurel  water,  aqua  laurocerasi 
(Br.  Ph.),  contains  usually  about  J  of  1  per 
cent,  of  hydrocyanic  acid.  It  has  an  interest- 
ing history  as  the  precursor  of  hydrocyanic 
acid.  It  was  the  agent  used  by  Donellan  in  the 
murder  of  Sir  Theodosius  Bough  ton  in  1781, 
and  by  Price,  the  last  claimant  of  the  discov- 
ery of  the  transmutation  of  the  baser  metals 
into  gold,  to  make  away  with  himself  in  1784, 
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when  the  falsity  of  his  claim  was  about  to  be 
demonstrated  (Witthaus).  The  external  ap- 
plication of  the  leaves  of  the  cherry  laurel  to 
ulcers  has  also  given  rise  to  intoxication. 

Chemically  pure  hydrocyanic  acid,  free  of 
water,  is  the  most  rapidly  destructive  poison 
that  is  known.  Next  to  it  rank  pure  nicotine 
and  coniine.  The  most  cautious  smelling  of  it 
produces  irritation  of  the  throat,  obtunding  of 
the  sense  of  smell,  vertigo,  and  confusion. 
Stronger  smelling  may  produce  death  in  a 
very  short  time.  A  medical  practitioner,  while 
showing  to  some  friends  the  effects  of  Scheele's 
prussic  acid  on  an  animal,  accidentally  allowed 
some  of  it  to  fall  on  the  dress  of  a  lady  who 
was  standing  before  the  fire.  The  lady  was 
immediately  seized  with  dizziness,  stupor,  in- 
ability to  stand,  and  faintness,  and  was  re- 
vived only  after  stimulation  for  ten  minutes. 
Kegnauld  reported  the  case  of  a  student  who 
nearly  lost  his  life  by  inspiring  the  vapour  as 
it  escaped  from  a  flask  in  which  he  was  pre- 
paring it.  The  writer  was  once  called  to  treat 
the  case  of  a  coloured  boy  who  was  found 
lying  on  the  floor  insensible  from  inhalation 
of  the  fumes  of  potassium  cyanide  used  in 
cleaning  stains  from  a  carpet. 

The  poisoning  which  sometimes  occurs  from 
the  use  of  bitter-almond  oil  in  hair  oils,  lini- 
ments, etc.,  flnds  its  explanation  partly  in  in- 
halation of  the  vapour  of  prussic  acid  by  the 
lungs. 

Prussic  acid  produces  insensibility  and  loss 
of  muscular  power  quicker  than  any  other 
poison.  A  drop  of  the  dehydrated  acid  intro- 
duced anywhere  into  the  blood,  per  os  or  per 
anum,  through  any  mucous  membrane  or  a 
wound,  produces  death  in  a  few  seconds. 

But  this  intensity  of  poisoning  is  true  only 
of  the  rapidity  of  its  action  and  not  of  the  mi- 
nuteness of  the  dose,  for,  in  comparison  with 
other  poisons,  a  dose  to  be  fatal  must  be  quite 
large.  It  takes,  even  of  the  dehydrated  prus- 
sic acid,  as  much  as  a  drop — that  is,  0-05  to  0-06 
of  a  gramme — to  kill  an  adult  human  being, 
and  of  the  pure  potassium  cyanide  about  0'15 
to  0-25  of  a  gramme.  But,  as  remarked,  noth- 
ing else  acts  so  quickly.  The  symptoms  of 
poisoning,  especially  after  the  inhalation  of 
very  strong  solutions  of  the  free  volatile  acid, 
may  be  concentrated  into  a  few  seconds.  When 
a  large  dose  has  been  taken,  from  -J-  oz.  to  1  oz., 
the  symptoms  commence  in  the  act  of  swal- 
lowing. It  is  rare  that  their  appearance  is  de- 
layed beyond  one  or  two  minutes.  There  is 
no  time  often  for  appreciation  of  the  symp- 
toms. Hence  the  preference  of  this  poison  by 
the  would-be  suicide. 

The  easy  decomposition  of  prussic  acid 
makes  it  difiicult  to  determine  the  minimum 
fatal  dose.  As  the  result  of  numerous  obser- 
vations it  may  be  assumed  that  the  smallest 
fatal  dose  for  adults  of  the  dehydrated  prussic 
acid  is  from  0'05  to  0-06  of  a  gramme  (from 
0'77  to  0'92  of  a  grain).  In  certain  cases  a 
quantity  of  from  0'04  to  0'045  of  a  gramme 
(from  0'63  to  0-70  of  a  grain)  has  been  regarded 
as  the  cause  of  death,  but  there  are  other  ob- 
servations in  which,  under  proper  treatment, 
the  ingestion  of  as  much  as  from  O'l  to  0'15  of 


a  gramme  (2^  grains)  has  been  survived.  The 
experiments  of  Nunneley  on  animals  show  that 
the  repeated  administration  of  small  doses  in 
quick  succession  may  lead  to  acute  prussic- 
acid  poisoning. 

One  grain  of  anhydrous  acid  is  given  by 
Taylor  as  the  nearest  approach  that  we  can 
make  to  the  smallest  fatal  dose,  though  a  case 
was  recorded  by  Mr.  Hicks  of  a  healthy  woman 
who  died  in  twenty  minutes  after  taking  the 
equivalent  of  i%-  of  a  grain.  The  products  of 
commerce  are,  however,  so  often  imp\ire,  by 
admixture  with  potassium  carbonate,  that  even 
ten  times  this  dose  may  be  endured.  In  indi- 
vidual doses  very  diluted  solutions  of  the  crude 
oil  of  bitter  almonds  sold  in  commerce,  17 
drops,  and  large  doses  of  bitter-almond  water, 
900  grains,  and  bitter  almonds  themselves, 
have  produced  poisoning. 

In  children  the  eating  of  ten  almonds,  in 
adults  sixty  to  seventy  bitter  almonds,  may 
suffice  to  induce  fatal  poisoning.  Potassium 
cyanide  in  a  dose  of  5  grains  has  proved  fatal 
in  three  instances,  in  one  case  in  the  course  of 
two  hours.  Cherry-laurel  water  is  responsible 
for  but  few  deaths.  A  quantity  of  45  grammes 
(about  675  grains)  produced  the  death  of  a 
man  in  half  an  hour;  60  grammes  (about 
900  grains)  killed  a  man  in  five  hours  (Casper). 
Donellan,  in  1781,  killed  his  brother-in-law, 
Boughton,  in  the  case  referred  to,  with  a  dose 
of  60  grammes. 

Use. — Prussic  acid  was  recommended  by 
West  in  the  treatment  of  whooping-cough,  and 
in  England  extensive  use  was  made  of  it  in 
treatment  of  affections  of  the  heart,  in  begin- 
ning hyperthrophy,  nervous  palpitations,  prcB- 
cordial  anxiety,  and  angina  pectoris,  but  the 
number  of  sudden  deaths  which  have  occurred 
after  the  use  of  medicinal  doses  should  lead  to 
the  greatest  caution,  and  should  really  reject 
the  remedy  altogether. 

Hydrocyanic  acid  has  little  or  no  medicinal 
virtue,  and  should,  on  account  of  its  danger 
(primum  non  nocere),  be  banished  from  the 
shop  of  the  apothecary  and  the  pages  of  the 
materia  medica.  It  had  formerly  a  reputation 
as  a  sedative,  and  was  often  prescribed,  espe- 
cially with  morphine,  lor  the  relief  of  nausea 
and  pain  in  the  stomach.  It  is  very  question- 
able, however,  if  it  possesses  any  such  virtue. 
Nevertheless,  the  preparations,  especially  • 
cherry-laurel  water,  are  much  used  as  vehicles, 
and  the  odour  is  preferred  by  many  patients 
to  that  of  peppermint  or  other  aromatic.  It 
is  unfortunate  that  the  solutions  vary  so  much 
in  strength.  As  the  virtue  of  the  solution  de- 
pends upon  the  odour  (suggestion),  which  is 
retained  in  almost  infinite  dilution,  the  prep- 
aration when  dispensed  medicinally  should 
be  always  diluted  with  distilled  water  many 
times.  The  dose  of  dilute  hydrocyanic  acid 
should  never  exceed  J  of  a  drop,  or  that  of 
bitter-almond  water  or  cherry-laurel  water 
from  10  to  15  drops.  It  should  be  known  that 
solutions  of  the  hydrocliloride  of  morphine  in 
these  waters  decompose  with  the  separation  of 
oxydimorphine. 

Chlorine  water,  nitric  acid,  and  all  oxidiz- 
ing agents  are  incompatible  with  prussic-acid 


HYDROCYANIC  ACID 


496 


preparations,  because  they  quickly  change 
the  cyanic  combinations  into  formalic  acid. 
Equally  incompatible  are  metallic  oxides  and 

[The  statement  that  hydrocyanic  acid  is  too 
dangerous  a  substance  to  use  as  a  remedy  ap- 
plies also  to  the  inhalation  of  its  vapour,  vapor 
acidi  hydrocyanici  (Br.  Ph.)]. 

Hydrocyanic  acid  has  in  medicine  mostly  a 
forensic  interest  as  the  cause  of  poisoning, 
usually  fatal,  by  suicide  or  homicide,  by  acci- 
dent or  design. 

The  reports  of  the  registered  Journal  of 
Great  Britain,  1863  to  1867,  include  253  cases 
of  poisoning  from  all  causes,  of  which  151 
were  caused  by  hydrocyanic  acid  and  cyanide 
of  potassium,  a  number  only  exceeded  by  cases 
of  poisoning  with  laudanum  and  the  salts  of 
lead.  During  the  same  period  there  were  6,696 
suicides,  of  which  673  were  by  poison,  and  of 
these  the  cyanic  poisons  head  the  list  with 
121  cases.  Of  1,263  murders,  19  were  by  poi- 
sons, and  of  these,  5  were  by  laudanum  and 
5  by  the  cyanide  poisons.  Of  431  cases  of 
poisoning  in  Berlin  from  1876  to  1882,  74  were 
by  cyanide  of  potassium  and  12  by  hydrocy- 
anic acid  (Witthaus).  According  to  the  an- 
nual report  of  Innhauser  and  Nusser,  Vienna, 
1873,  of  46  suicides  by  poison,  17  were  caused 
by  potassium  cyanide.  Ih  1873,  according  to 
Holfmann,  32  of  63  suicides,  in  1875,  27  of  57 
suicides,  were  caused  by  potassium  cyanide. 
The  cyanide  combinations  have  come,  in  re- 
cent years,  more  and  more  into  favour  as 
means  of  suicide,  as  formerly  they  were  used 
only  by  chemists,  druggists,  physicians,  and 
naturalists,  and  later  by  photographers ;  now, 
however,  by  all  classes. 

Hydrocyanic  acid  is  not  always  taken  by 
the  mouth.  In  a  case  reported  by  Carriere, 
potassium  cyanide  was  introduced  by  clyster. 
It  acts  with  the  same  rapidity  and  certainty 
when  applied  to  the  mucous  membrane  of  the 
conjunctiva,  rectum,  or  vagina.  Application 
to  the  external  auditory  canal  and  to  the  glans 
penis  is  likewise  poisonous.  Absorption  from 
the  rectum  follows  with  nearly  the  same  rapid- 
ity as  from  the  stomach.  But  absorption  from 
the  subcutaneous  tissue  and  from  fresh  wounds 
is  less  rapid  than  is  generally  believed.  The 
application  to  the  skin  is  of  course  the  least 
dangerous. 

Poisoning  of  others  by  prussic  acid  is,  on  the 
whole,  rare.  There  are  reports  from  Prance, 
England,  Austria,  and  America,  even  cases  of 
poisoning  of  a  whole  family,  but  they  are  rare 
compared  with  that  done  with  other  drugs. 

Accidental  poisonings  have  occurred  repeat- 
edly by  the  substitution  of  potassium  cyanide 
for  a  potassium  ferrocyanide  or  chloride. 
Surely  the  most  tragical  case  occurred  in  the 
practice  of  Arnold.  A  child  died  immediately 
after  the  ingestion  of  a  dose  of  a  mixture 
which  contained  potassium  cyanide  instead  of 
potassium  chloride.  The  druggist,  with  the 
intention  of  demonstrating  the  innocence  of 
the  preparation,  emptied  the  bottle  himself, 
and  died  on  the  spot,  and  Arnold,  who  tasted 
the  mixture  a  little  too  freely,  fell  unconscious 
and  died  in  six  hours. 


Though  death  is  rapid,  it  is  not  instantane- 
ous ;  in  all  cases  there  must  elapse  time  for 
the  poison  to  be  absorbed  into  the  blood. 
Preyer  saw,  even  after  the  injection  of  1  c.  c.  of 
60-per-cent.  prussic  acid  into  the  jugular  vein, 
an  interval  of  twenty-nine  seconds  before  the 
occurrence  of  cramps,  and  an  interval  of  ten  or 
fifteen  seconds  even  after  the  use  of  the  pure 
acid.  Cases  of  exceptional  delay  of  absorption 
or  osmosis  have  been  recorded.  Thus,  in  a 
case  reported  by  Garson,  symptoms  did  not 
appear  for  a  quarter  of  an  hour,  the  patient  oc- 
cupying the  time  meanwhile  in  writing.  Va- 
rious actions  have  been  performed  before  the 
symptoms  set  in.  Individuals  have  climbed 
stairs,  for  instance,  crossed  the  street,  held  a 
conversation,  and  then  fallen  into  sudden  fatal 
collapse.  An  exquisite  ease  was  mentioned  by 
Taylor.  A  woman  who  took  15  grammes  of 
essence  of  almonds — which  contains  2  grammes 
of  the  oil  of  almonds — went  to  a  well,  drew  water, 
drank  a  large  quantity,  ascended  two  pairs  of 
stairs,  called  to  her  children,  descended  one 
pair  of  stairs,  then  fell  upon  her  bed  and  died 
in  half  an  hour  after  taking  the  poison.  Igno- 
rance of  these  things  has  turned  suspicion  upon 
innocent  persons  who  have  subsequently  ad- 
ministered food  or  drink. 

Action. — Prussic  acid,  like  oxalic  acid,  dif- 
fers in  its  action  from  that  of  acids  in  general, 
as  it, is  a  substance  which,  according  to  Gep- 
pert,  induces  "  an  internal  suffocation  of  the 
organs  in  the  presence  of  an  excess  of  oxygen  " 
(v.  Jaksch). 

Prussic  acid  prevents  the  tissues  from  ab- 
sorbing oxygen  from  the  blood-corpuscles  and 
from  surrendering  carbonic-acid  gas  in  a  me- 
dium free  from  it.  It  has  been  shown  by  ex- 
periments that  less  oxygen  is  absorbed  and  less 
carbonic  acid  produced  than  normally.  This 
condition  does  not  depend  upon  interference 
with  the  exchange  of  gases  in  the  lungs  or 
blood,  for  both  organs  have  been  found  to  act 
in  a  perfectly  normal  way.  It  can  only  be 
caused  by  an  interference  with  the  process  of 
metabolism  in  the  tissues,  especially  by  a  pare- 
sis of  the  histozyraes,  which  induce  metabo- 
lism. The  diminution  of  the  consumption  of 
oxygen  in  the  tissues  may  be  at  times  so  great 
that  the  blood  may  be  returned  from  the 
tissues  into  the  veins  bright  red,  laden  with  its 
whole  cargo  of  oxygen.  Part,  at  least,  of  the 
intense  and  sudden  interruption  of  the  histo- 
chemioal  process  is  dependent  upon  this  cause  (v. 
Jaksch).  When  binoxide  of  hvdrogen  is  brought 
into  contact  with  prussic-aoid  blood  it  is  not 
decomposed,  as  it  usually  is  in  water  and  oxy- 
gen, but  it  colours  the  blood  brown,  even  in  as 
small  a  quantity  as  1  to  800,000,  whereby  the 
blood  loses  its  absorption  bands. 

Hoppe-Seyler,  Preyer,  Schonbein,  Gaeth- 
gens,  and  Hiller  have  shown  that  prussift  acid 
does  not  destroy  haemoglobin,  but  enters  with  it 
into  a  chemical  combination,  oyanmethasmo- 
globin,  and  the  crystals  which  maybe  obtained 
from  this  altered  blood  are  of  considerable 
constancy.  The  conclusion  that  prussic  acid 
destroys  the  physiological  function  of  the  red 
blood-cells  is  thus  confirmed. 

Whether,  or  to  what  extent,  the  poison  exer- 
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cises  a  direct  effect  upon  the  central  nervous 
system  (irritation  with  subsequent  paralysis) 
remains  undecided. 

The  convulsions  which  occur  in  the  course 
of  prussic-acid  poisoning,  and  which  resemble 
in  some  cases  exquisite  tetanus  and  in  other 
cases  have  an  epileptoid  character,  are  con- 
sidered by  Preyer  as  the  convulsions  of  suffo- 
cation, but  are  looked  upon  by  Bohm  and 
Knie  as  due  to  intense  excitation  of  the  con- 
vulsive centres  in  the  brain  and  spinal  cord. 
That  the  brain  is  affected  is  proved  by  the 
grave  intoxication,  up  to  abolition  of  con- 
sciousness, which  occurs  in  man.  But  whether 
this  effect  is  direct  or  not  may  not  be  asserted, 
as  Krimer  found  that  painting  the  brain  and 
cord  with  prussic  acid  was  attended  with  no 
intoxication,  while  Jones  found  that  the  ap- 
plication of  prussic  acid  to  the  cord  produced 
rapid  poisoning.  According  to  Punke,  the 
motor  nerves  lose  their  irritability  late  and 
under  direct  application  less  rapidly  than 
striated  muscle,  but  the  sensitive  nerves  lose 
their  electromotor  power. 

Preyer  believes  that  prussic  acid  depresses 
the  respiratory  central  organs.  That  there  are 
prussic-acid  paralyses  of  the  heart  has  long 
been  known.  Kreimer  found  that  the  direct 
application  of  it  to  the  freshly  exsected  frog's 
and  crab's  heart  in  a  few  seconds  brought 
about  an  arrest  which  could  not  be  overcome 
by  an  electrical  irritant.  Where  the  acid  was 
very  dilute,  the  arrest  was  preceded  by  an  in- 
creasing retardation  of  the  pulse.  Meyer, 
after  exposure  of  the  heart  of  the  frog,  intro- 
duced prussic  acid  into  the  mouth  or  into  the 
wound,  and  observed  temporary  diastolic  ar- 
rest, very  marked  retardation  of  the  pulse,  and 
finally  cessation,  while  the  paralyzed  heart  was 
distended  with  blood.  KoUiker  made  this  ob- 
servation in  poisoning  with  potassium  cyanide, 
and  ascribed  the  paralysis  to  the  effect  of  the 
poison  upon  the  muscle  fibre,  as  he  could  not 
account  for  the  enormous  distention  of  the  or- 
gan by  a  simple  paralysis  of  the  ganglia  and 
nerves  of  the  heart.  The  observation  of  Ross- 
baoh  and  Papilsky,  that  the  great  weakness  of 
the  heart's  energy  caused  by  prussic  acid  may 
be  counteracted  in  the  most  extraordinary  way 
by  the  subcutaneous  use  of  atropine,  is  not 
without  analogy,  as,  for  instance,  in  the  case  of 
aconitine. 

Prussic  acid  is  probably  excreted  in  the 
sweat  and  in  the  expired  air,  as  they  both  have 
the  odour  of  it.  It  has  not  been  demonstrated 
in  other  secretions. 

The  fate  of  prussic  acid  in  the  organism  is 
not  established,  but  the  odour  of  the  breath 
and  the  exhalation  from  the  skin  point  to  par- 
tial elimination  by  the  lungs  and  skin.  Prus- 
sic acid  has  been  demonstrated  in  unchanged 
form  in  the  blood  and  brain,  but  the  demon- 
stration often  fails  in  consequence  of  the  de- 
composition and  oxidation  of  prussic  acid  in 
the  stomach,  with  the  formation  of  formalic 
acid  and  ammonia.  Kobert,  in  a  case  of  poi- 
soning, found  hydrocyanic  acid  in  the  urine. 

Prussic  acid  affects  all  classes  of  animals. 
Cold-blooded  animals  are  less  sensitive  than 
warm-blooded,  and  succumb  more  slowly  with 
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gradual  loss  of  motion.  Birds  are  more  sen- 
sitive than  mammals ;  insects,  Crustacea,  and 
molluscs  are  more  resistant  than  vertebrates. 
Dogs  quickly  succumb  after  from  0'007  to  O'Ol 
of  a  c.  c.  of  prussic  acid  (10  per  cerit.).  Prus- 
sic acid  has  no  effect  upon  certain  schizomy- 
cetes.  The  process  of  fermentation  is  not 
arrested,  but  is  hindered,  so  long  as  the  poison 
is  present. 

Pathology. — The  symptoms  and  cause  of 
poisoning  with  prussic  acid  vary  according  to 
the  concentration  and  purity  of  the  prepara- 
tion. Poisoning  with  strong  prussic  acid  runs 
its  course  in  a  few  minutes,  and  is  usually  fatal 
in  less  than  a  quarter  of  an  hour.  "  Death  by 
prussic  acid  is  like  death  by  lightning.  It  oc- 
curs at  once,  or  nearly  so,  or  the  patient  recov- 
ers entirely"  (Taylor).  Hence  there  is  not 
much  opportunity  for  clinical  history.  The 
patient  often,  but  not  necessarily,  falls  with  a 
cry,  respiration  is  enormously  increased  and  be- 
comes irregular,  and  convulsions  set  in,  or  there 
is  immediate  collapse,  with  a  few  spasmodic 
respirations,  and  death  by  arrest  of  respiration  ^ 
apparently  in  a  moment. 

The  majority  of  cases,  however,  have  a 
slower  course,  so  that  as  many  as  four  stages 
may  often  be  distinguished.  In  the  first  there 
are  vertigo,  obscuration  of  vision,  nausea,  and 
a  sense  of  tightness  with  palpitation  of  the 
heart — the  prodromal  stage.  Hereupon  the 
respiration  is  altered  in  a  very  characteristic 
way.  Inspiration  is  short  and  deep;  expira- 
tion, on  the  other  hand,  is  long  drawn  and  is 
followed  by  a  long  pause — the  asthmatic  stage. 
When  consciousness  has  fully  disappeared, 
violent  convulsions  set  in — the  convulsive 
stage.  This  stage  is  followed  rapidly  by  a 
general  paralysis,  especially  of  respiration,  and 
lastly  of  the  heart — the  paralytic  stage.  In 
the  height  of  the  action  of  the  poison  "  the 
patient  lies  perfectly  unconscious  and  insensi- 
ble, with  the  eyes  fixed  and  glistening,  the 
pupils  dilated  and  unaffected  by  light,  the 
limbs  flaccid,  the  skin  cold  and  covered  with 
clammy  perspiration.  The  respiration  is  slow, 
deep,  gasping,  and  occasionally  heavy  or  sob- 
bing. There  is  convulsive  breathing  at  long 
intervals,  and  the  patient  appears  dead  in  the 
intermittent  period  "  (Taylor). 

In  a  case  under  the  observation  of  the  writer 
life  seemed  to  have  ceased  absolutely  on  three 
occasions,  but  showed  itself  again  in  manifest 
signs,  once  with  obscure  signs  of  returning 
consciousness.  Then  all  at  once,  without  ap- 
parent cause,  the  patient  would  relapse  into 
stupor,  convulsions,  or  apparent  death. 

Under  a  still  smaller  dose  minutes  may 
elapse — as  much  as  a  quarter  of  an  hour — before 
any  symptoms  of  poisoning  show  themselves. 
Hereupon  set  in  headache,  vertigo,  nausea, 
sometimes  vomiting,  praecordial  anxiety,  and  a 
tumbling  gait.  As  a  rule,  grave  changes  of 
respiration  show  themselves  soon.  As  stated, 
the  frequency  increases  rapidly,  then  sinks, 
and  the  breathing  becomes  exceedingly  irregu- 
lar. The  heart  sounds  become  feeble,  the 
pulse  grows  scarcely  perceptible.  The  body 
disseminates  an  intense  odour  of  prussic  acid, 
especially  by  the  breath.  Hereupon  ensue  hallu- 
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oinations,  delirium,  and  sometimes  trismus  or 
opisthotonos.  The  pupils  are  dilated,  the  eye- 
balls are  prominent,  and  the  skin,  more  or  less 
cyanotic,  is  covered  with  a  cold  sweat.  Now, 
generally,  convulsions  occur.  The  patient  is 
somnolent  and  falls  into  stupor  and  coma,  the 
discharges  are  evacuated  involuntarily,  the 
radial  pulse  ceases,  and  the  breathing  stops. 

As  a  rule,  the  spasm  affects  most  the  mus- 
cles of  the  neck  and  mastication.  The  lower 
jaw  is  firmly  closed,  the  lips  and  tongue  are 
cyanotic.  The  sudden  collapse  with  the  cry 
that  the  English  writers  call  the  death  shriek, 
and  which  has  been  compared  to  the  epileptic- 
flt  shriek,  is  not  characteristic  of  prussic- 
acid  poisoning,  as  the  same  thing  occurs  after 
poisoning  by  sulphuretted  hydrogen  and  nico- 
tine. But  the  conduct  of  the  breathing  is  ex- 
ceedingly characteristic,  as  the  inspiration  is 
short  and  the  expiration  which  follows  is  unusu- 
ally prolonged,  up  to  entire  cessation,  with 
continuously  increasing  intervals  of  apparent 
death  (Husemann). 

Chronic  poisoning,  which  was  demonstrated 
experimentally  by  Koritsohoner,  and  which 
occars  among  artisans  long  or  repeatedly  ex- 
posed to  the  vapours  of  prussic  acid,  gilders, 
photographers,  etc.,  shows  itself  in  headache, 
vertigo,  weariness,  ringing  in  the  ears,  impeded 
respiration,  sometimes  even  dyspnoea,  palpita- 
tion, pain  in  the  prsBcordial  region,  constriction 
of  the  throat,  anorexia,  nausea,  and  obstinate 
constipation.  The  pulse  remains  full,  the  skin 
is  cool,  and  the  face  shows  lividity.  The 
breath  is  fetid.  Sometimes  symptoms  show 
in  the  chronic  form  which  are  not  especially 
characteristic  of  prussio-acid  poisoning,  such 
as  retardation  of  the  pulse,  vomiting,  saliva- 
tion, acute  pharyngeal  catarrh,  and  albumi- 
nuria. 

Cases  of  chronic  poisoning  are  recorded  by 
Taube,  who  studied  the  effects  of  the  use  of 
small  doses  of  bitter-almond  water  upon  a 
number  of  students  at  Greifswald.  This  ob- 
server found  in  these  cases,  after  the  use  of 
the  drug  for  from  three  to  five  days  or  more, 
catarrh — that  is,  coryza — with  frontal  pain,  irri- 
tation, and  other  abnormal  sensations,  an  al- 
teration of  secretion  in  the  pharynx  and  larynx 
in  certain  cases,  a  feeling  of  oppression  in  the 
chest,  cough,  great  weariness,  insomnia,  ver- 
tigo, syncope,  distaste  for  life,  sensitiveness  to 
sound,  and  opposition  to  treatment. 

In  a  case  recorded  by  Koritschoner,  in  which 
poisoning  occurred  from  small  amounts  of 
prussic  acid  taken  in  increasing  quantities, 
there  were  observed,  besides  the  altered  secre- 
tion of  the  pharynx  and  larynx,  p'tyalism,  re- 
tardation of  the  pulse,  weariness,  and  in  three 
or  four  days  albuminuria.  The  reports  of  the 
older  writers  concerning  workers  in  the  trades 
with  prussic-acid  fumes  mention  as  symptoms 
vertigo,  ringing  in  the  ears,  headache,  dyspha- 
gia, palpitation,  dyspnoea,  and  convulsions,  and 
referred  these  symptoms  rather  to  light  acute 
poisoning  than  to  chronic  intoxication.  Preyer 
showed  that  long  work  with  prussic  acid  in- 
creased the  sensitiveness  to  the  poison. 

Martius  observed  among  gilders  working 
with    argentine,  a    prussic-acid    preparation. 


cases  marked  by  convulsive  cough  and  nasal 
catarrh,  with  vomiting,  headache,  and  weari- 
ness. Long-continued  marasmus  occurs  in 
some  cases  after  the  inhalation  of  the  vapour. 
Thus,  Martin  reported  in  the  case  of  a  girl 
who  had  to  apply  silver  to  certain  pieces  cf 
bric-a-brac,  weakness  of  the  muscles,  which 
lasted  longer  than  a  year,  and  Mittenzweig  re- 
ported the  case  of  a  physician  who  made  an 
autopsy  upon  a  labouring  man  poisoned  by 
enormous  doses  of  potassium  cyanide,  whose 
body  developed  the  odour  of  prussic  acid  and 
ammonia  so  intense  as  to  be  benumbing,  who 
suffered  irritation  of  the  throat  and  later  col- 
lapse of  strength  with  attacks  of  syncope,  heart 
failure,  headache,  and  insomnia,  which  ceased 
only  after  a  five  months'  stay  at  the  sea  coast. 

Morbid  Anatomy. — In  death  from  prussic 
acid  the  body  is  usually  found  lying  calm  and 
tranqnil,  without  any  mark  of  struggle  or  con- 
vulsions. It  shows  suggillations  of  a  bright-red 
colour.  This  coloration  is  especially  marked 
in  the  mucous  membrane  of  the  stomach  and 
in  neighbouring  organs.  Sometimes  tlie  liver 
is  found  in  a  state  of  parenchymatous,  even 
beginning  fatty,  degeneration.  The  colora- 
tion is  characteristic,  and  is  caused  by  the 
formation  of  prussic-acid  (cyan)  methaemoglo- 
bin,  which  is  distinguished  from  normal 
brownish-red  methjemoglobin  by  its  bright- 
red  colour.  The  blood  is  always  fluid.  The 
brain  is,  with  many  exceptions,  hyperasmic. 
The  lungs  are  sometimes  oedematous  and  em- 
physematous, especially  at  the  borders.  Ec- 
chymoses  are  found  under  the  pleura  and 
other  serous  membranes.  In  poisoning  with 
potassium  cyanide,  an  alkali  which  ranks  next 
in  intensity  to  caustic  potash  itself,  the  mu- 
cous membrane  of  the  stomach  may  show 
serious  changes.  But  the  dissemination  of  the 
characteristic  odour  in  the  various  organs  is 
the  most  important  circumstance. 

In  the  arterial  blood  the  carbonic  acid  may 
be  reduced  to  a  third  of  the  normal,  and  in  the 
venous  blood  it  may  be  reduced  below  the 
normal  contents  of  arterial  blood.  The  bright- 
red  colour  of  all  the  blood  finds  its  explana- 
tion in  this  way.  The  former  view  of  the  firm 
union  of  oxygen  has  been  surrendered,  be- 
cause, on  the  one  hand,  the  bright-red  blood 
during  poisoning  becomes  darker  again,  and, 
on  the  other,  oxygen  is  easily  withdrawn  from 
the  blood  under  the  inhalation  of  hydrogen. 
The  inhibition  of  oxidation  in  prussio-acid  poi- 
soning is  supported  by  the  fact  demonstrated 
by  Zillesen,  that  large  quantities  of  lactic  acid 
and  sugar  are  found  in  the  blood  of  poisoned 
animals. 

Diagnosis. — The  diagnosis  rests  upon  the 
rapid  course,  above  all  things  upon  the  odour 
of  prussic  acid.  In  cases  of  suicide  or  acci- 
dent the  phial  or  vessel  from  which  the  poison 
has  been  taken  is  usually  found  near  the  pa- 
tient, though  where  the  symptoms  are  delayed 
it  may  have  been  thrown  away  or  concealed. 
The  larger  the  dose,  the  more  intense  is  the 
odour.  In  one  case  a  railroad  inspector  killed 
himself  and  his  wife,  who  was  six  months 
pregnant,  on  account  of  financial  troubles. 
They  obtained  the  cyanide  from  the  druggist 
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under  the  pretext  of  renewing  gilding  on  a 
carriage.  The  man  was  found  seated  quietly 
in  the  corner  of  a  sofa ;  the  woman  had  fallen 
from  the  sofa  and  was  found  lying  on  the 
right  side.  The  odour  of  the  cyanide  was  so 
intense  that  people  who  first  entered  the  room 
were  taken  sick,  and  the  medical  men  who 
made  the  autopsy  later  found  the  odour  very 
disagreeable,  notwithstanding  the  fact  that 
the  windows  had  been  kept  open  meanwhile 
for  a  long  time.  In  one  case  a  quantity  as 
small  as  0'054  of  a  gramme  was  appreciated 
after  ninety  hours.  The  odour  can  be  recog- 
nised usually  three,  four,  or  five  days,  some- 
times as  long  as  from  seven  to  twelve  days.  On 
the  other  hand,  there  are  cases,  especially  where 
death  has  been  produced  by  prussic  acid  itself, 
where  the  odour  is  lost  in  twenty-four  hours. 
After  the  body  is  opened  the  odour  disappears 
quickly,  while 'that  of  nitrobenzol,  which  simu- 
lates it,  remains  intense  much  longer. 

The  odours  of  prussic  acid  and  the  allied  oils 
may  be  distinguished  when  comparisons  can  be 
made  at  the  same  time.  The  oil  of  bitter  al- 
monds has  the  peculiar  smell  of  bitter  almonds 
as  developed  by  the  rubbing  of  them.  The 
odour  is  due  to  the  ethei'eal  oil,  which  is  vola- 
tilized. This  odour  is,  of  those  of  all  three 
substances,  the  most  agreeable  and  finest. 
That  of  nitrobenzol  is  near  to  it,  but  is  not  so 
agreeable.  If  a  drop  of  each  substance  is 
rubbed  between  the  thumb  and  finger  there  is 
perceived  in  the  case  of  nitrobenzol  an  odour 
which  suggests  benzine.  Prussic  acid  has  its 
specific  odour,  which  can  be  compared  to 
nothing  else.  It  is  intense  and  sharp,  and  per- 
sists a  long  time  in  the  nasal  cavities,  while 
the  two  other  fluids  have  not  this  property. 
Where  the  poisoning  is  not  intense,  the  symp- 
toms may  be  mistaken  for  those  which  follow 
poisoning  by  nitrobenzol. 

But  a  series  of  symptoms  distinguishes  the 
condition.  Poisoning  by  nitrobenzol  occurs,  as 
a  rule,  several  hours  after  its  ingestion.  It 
leads  to  the  most  extreme  cyanotic  coloration 
of  the  skin,  which  continues  for  days.  The 
nervous  symptoms,  which  may  be  the  same  as 
those  of  prussic-acid  poisoning — to  wit,  tris- 
mus, convulsions,  and  coma — occur  paroxys- 
mally. 

Poisoning  with  nitrobenzol  is  distinguished 
by  the  slow  development  of  the  symptoms  up 
to  coma.  In  nitrobenzol  poisoning  the  pupils 
are  dilated,  but  are  never  entirely  insensitive 
to  light.  Finally,  poisoning  by  nitrobenzol 
shows  much  less  intense  lividity  of  the  surface 
of  the  body. 

The  struggling,  spasmodic  respiration,  dur- 
ing which  the  odour  of  prussic  acid  is  perceived 
in  the  breath,  occurs  in  paroxysms  of  long  in- 
tervals, while  the  patient  in  the  mean  time 
appears  to  be  in  a  state  of  apparent  death,  and 
the  persistence  of  life  is  shown  only  by  the 
continuance  of  the  faintest  possible  pulse. 
This,  next  to  the  odour  of  the  breath,  is  the 
most  characteristic  feature  of  prussic-aoid  poi- 
soning. 

Prognosis. — The  prognosis  is  always  unfa- 
vourable, but  becomes  more  favoiirable  with 
the  lapse  of  time.    Most  patients  succumb  rap- 


idly, but  some  individuals  recover  after  twenty- 
four  hours,  and  rapidly  and  entirely,  without 
sequelas. 

Death  usually  sets  in  in  from  two  to  five  or 
ten  minutes,  after  a  smaller  dose  in  from  half 
an  hour  to  an  hour,  according  to  age,  strength, 
previous  health,  condition  of  the  stomach,  etc. 
Seven  autopsies  in  the  Bigetre,  in  Paris,  were 
made  upon  patients  who  had  taken  about  the 
same  dose  of  nearly  pure  prussic  acid,  0-468 
of  a  gramme,  and  who  had  died  at  periods 
ranging  from  fifteen  to  twenty  minutes,  the 
last  in  forty-five  minutes.  Cases  where  indi- 
viduals have  lived  for  hours  are  rare.  The 
chances  of  recovery  are  much  increased  if  the 
individual  survives  the  first  hour  and  con- 
sciousness returns.  Remissions  have  been  ob- 
served, but,  as  stated,  they  are  very  rare. 

Recovery  is  rapid  and  perfect,  in  wonderful 
contrast,  therefore,  to  the  intensity  of  the 
symptoms.  It  is  sometimes  announced  by 
vomiting.  There  is  occasionally  left  a  feeling 
of  weariness,  vertigo,  and  tightness  in  the 
breast,  exceptionally  as  long  as  from  eight  to 
fourteen  days  (v.  Jaksch). 

Tests. — Prussic  acid  is  best  demonstrated  on 
autopsy  by  its  characteristic  odour.  This 
odour  is  found  purest  in  the  cavities  of  the 
skull.  It  is  advisable,  therefore,  to  open  the 
skull  first,  before  the  particular  odours  of 
other  cavities  of  the  body  may  make  confusion. 
Though  mixed  with  oil  and  put  into  a  vessel 
covered  with  a  membrane,  prussic  acid  is  so 
volatile  as  to  disappear  rapidly.  Perfectly 
pure  alcohol  should  therefore  be  poured  over 
the  body,  and  vessels  containing  parts  or  prep- 
arations supposed  to  contain  it  must  be  her- 
metically sealed.  The  contents  of  the  stomach 
or  parts  of  the  body  should  be  lightly  acidified 
and  distilled  under  gentle  Iieat,  to  liberate  the 
characteristic  odour.  In  the  absence  of  this 
odour  there  is  no  gross  evidence  of  the  pres- 
ence of  prussic  acid.  It  may  be  present  in  too 
small  quantities,  or  may  be  united  with  the 
blood  as  cyanmethajmoglobin,  and  be  odour- 
less. Proof  may  then  be  furnished  only  by 
chemical  examination.  There  are  many  very 
delicate  tests.  The  two  best  known  consist 
in  the  formation  of  the  blue  ferrocyanide  of 
iron  (Berlin  blue),  and  the  formation  of  the 
blood-red  sulphocyanide  of  iron.  A  third 
very  delicate  test  consists  in  the  formation  of 
the  cyanmethsemoglobin.  A  fourth  extremely 
delicate  test,  but  not  always  reliable,  depends 
upon  the  discoloration  of  a  solution  of  the  blue 
iodide  of  starch  by  traces  of  prussic  acid  with 
the  formation  of  iodcyanogen  (v.  Jaksch). 

Sulphocyanate  Test  (Liebig,  1847). — Place  a 
portion  of  the  liquid  in  a  porcelain  capsule ; 
add  a  few  drops  of  a  dilute  solution  of  sodio 
hydrate  and  a  few  drops  of  a  yellow  solution  of 
ammonium  sulphydrate  ;  evaporate  to  dryness 
over  the  water  bath  ;  add  water ;  acidulate 
with  hydrochloric  acid  ;  and  then  add  two  or 
three  drops  of  solution  of  ferric  chloride.  If 
the  liquid  contains  hydrocyanic  acid  it  will 
be  converted  by  this  treatment  into  sulpho- 
cyanate of  sodium,  which  with  the  ferric  salt 
gives  a  fine  red  colour.  This  is  the  most  deli- 
cate of  the  tests  for  hydrocyanic  acid,  a  distinct 
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reaction  being  obtained  with  a  solution  of  1  to 
4,000,000  (Linok  and  Mockel). 

Tlie  following  tests  for  prussic  acid  in  the 
vomited  matter  are  furnished  by  von  Jaksoh : 
The  matter,  after  the  addition  of  small  quanti- 
ties of  tartaric  acid,  is  subjected  to  distillation. 
The  prussic  acid  passes  over  into  the  still.  In 
order  that  this  demonstration  may  be  conclu- 
sive of  poisoning,  it  must  previously  have  been 
shown  that  there  are  not  possible  double 
cyanide  salts  in  the  vomited  matter,  for  in- 
stance, ferrooyanide  or  ferricyanide  of  potas- 
sium. This  test  is  best  made  with  a  solution  of 
chloride  of  iron  and  iron  sulphate.  Ferrocyanate 
of  potassium  furnishes  with  the  latter  reagent  a 
white,  nearly  light-blue,  deposit,  but  with  the 
chloride  of  iron  a  dark-brown  colour.  If  both 
these  bodies  are  present,  the  procedure  must  be, 
according  to  Jaquemin,  as  follows :  The  fluid 
acidified  with  sulphuric  acid  is  subjected  to 
an  excess  of  carbonate  of  calcium.  From  the 
ferrooyanide  or  ferricyanide  of  potassium  the 
corresponding  salts  of  calcium  are  formed,  and 
the  prussic  acid  is  detected  in  the  distillate  as 
follows:  1.  A  few  cubic  centimetres  of  the 
distilled  matter  are  rendered  alkaline  with  pot- 
ash lye.  To  this  preparation  are  added  a  few 
drops  of  a  freshly  prepared  copper-sulphate 
solution.  The  solution  is  then  heated  a  short 
time  and  held  a  minute  at  the  boiling  point 
(Ludwig),  whereupon  hydrochloric  acid  is 
added  to  the  cold  solution  up  to  the  point 
where  the  reaction  becomes  markedly  acid ; 
thus  is  produced  a  blue  fluid  from  which  are 
deposited,  after  long  standing,  blue  flakes  of 
Berlin  blue.  2.  To  a  few  drops  of  the  distillate 
is  added  a  solution  of  yellow  ammonium  sul- 
phate containing  yellow  sulphide  of  am- 
monium. The  preparation  is  boiled  until  the 
fluid  loses  its  yellow  colour.  After  cooling 
there  is  added  solution  of  the  chloride  of  iron 
and  hydrochloric  acid.  The  mixture  shows 
in  the  presence  of  prussic  acid  a  red  colour 
(sulphocyanide  of  iron).  According  to  E. 
Ludwig,  the  test  may  be  executed  as  follows : 
The  yellow  sulphide  of  ammonium  is  added  in 
excess,  after  the  addition  of  a  drop  of  potash 
lye,  is  evaporated  to  dryness,  is  put  into  water, 
and  has  added  to  it  nitric  acid,  and  the  filtrate 
is  tested  with  a  solution  of  the  chloride  of  iron. 
A  bluish-red  colour  shows  itself  at  once.  3.  A 
further  very  valuable  reaction  is  given  by 
Volkmann.  To  the  fluid  to  be  tested  are 
added  a  few  drops  of  a  solution  of  potassium 
nitrate,  from  3  to  4  drops  of  a  solution  of 
chloride  of  iron,  and  dilute  sulphuric  acid, 
until  the  yellowish-brown  colour  formed  at 
the  start  passes  over  into  the  bright  yellow  of 
the  basic  salt  of  the  oxide  of  iron.  The  solu- 
tion is  boiled  and  cooled,  ammonia  is  added, 
the  solution  is  filtered,  and  to  it  is  added  a 
colourless  solution  of  sulphide  of  ammonium. 
In  the  presence  of  the  least  prussic  acid  there 
is  shown  a  bluish-green  colour ;  in  the  pres- 
ence of  large  quantities  a  beautiful  violet-red. 
Volkmann  distinguished  this  test  as  the  nitro- 
prussic  reaction. 

A  quantitative  test  is  made  by  the  addition 
to  the  distillate  (which  is  freely  acidified  with 
nitric  acid)  of  nitrate  of  silver.    The  cyanide 


of  silver  is  precipitated.  This  salt  is  dried  and 
weighed.  One  hundred  and  thirty-four  parts 
of  the  cyanide  of  silver  correspond  to  27  parts 
by  weight  of  pure  prussic  acid.  It  has  been 
objected  to  the  quantitative  test  that  prussic 
acid  may  develop  under  decomposition,  and 
may  pass  over  into  the  distillate.  This  is, 
however,  a  pure  hypothesis,  as  no  one  has  ever 
demonstrated  prussic  acid  as  a  product  of  de- 
composition. Prussic  acid  may  be  detected  in 
the  expired  air  by  the  guaiac-copper  tests. 
Strips  of  filtering  paper  are  saturated  with  the 
tincture  of  guaiac  (resin  3  to  4  per  cent.),  and 
after  evaporation  of  the  alcohol  are  wet  with  a 
solution  of  copper  vitriol.  A  piece  of  filtering 
paper  thus  prepared  is  turned  blue  under  the 
faintest  trace  of  the  vapour  of  prussic  acid, 
therefore  by  that  in  the  air  exhaled  from  the 
lungs  (Husemann).  Unfortunately,  this  test  is 
somewhat  unreliable,  since  the  same  reaction 
is  shown  with  ammonia,  traces  of  which  are 
nearly  always  to  be  found  in  the  mouth. 

A  quick  test  for  the  detection  of  prussic 
acid  in  vapour  is  made  by  holding  over  the 
liquid  a  watch  glass  moistened  in  the  centre 
with  a  solution  of  nitrate  of  silver,  whereby 
an  opaque  white  film  is  developed  by  the 
formation  of  the  cyanide  of  silver. 

The  most  sensitive  reaction  for  the  detection 
of  prussic  acid  in  the  brgjath  consists  in  the 
blueing  of  a  piece  of  filtering  paper  which  has 
been  saturated  with  tincture  of  guaiac  contain- 
ing from  3  to  4  per  cent,  of  resin,  and  after 
evaporation  of  the  alcohol  steeped  in  a  solu- 
tion of  copper  vitriol. 

Warming  with  a  little  caustic  potash  and  a  few 
drops  of  a  watery  solution  of  picric  acid  changes 
the  colour  of  a  prussio-acid  fiuid  to  a  blood-red. 
A  solution  of  starch  which  has  been  ren- 
dered blue  by  tincture  of  iodine  or  a  solution 
of  iodine  with  potassium  iodide  is,  after  the 
addition  of  prussic  acid,  decolourized  by  the 
formation  of  cyanide  of  iodine. 

The  MetJiCBmoglobin  2'est. — The  conduct  of 
methaemoglobin  in  the  presence  of  hydrocyanic 
acid  has  lately  been  established  by  Kobert  as 
distinctly  characteristic.  This  process  per- 
mits of  the  recognition  of  the  presence  of 
prussic  acid  during  life,  and  is  the  most  reli- 
able of  all  the  tests.  The  addition  of  prussic 
acid  to  a  1-  to  4-per-cent.  solution  of  methae- 
moglobin which  has  been  prepared  by  the  ad- 
dition of  potassium  chlorate  to  a  solution  of 
blood  gives  to  the  browji  mixture  a  beautiful 
red  colour,  while  the  absorption  bands  of  the 
methfemoglobin  in  the  red  disappear  with  the 
formation  of  a  red  cyanide  combination  whose 
spectrum  does  not  show  these  bands. 

In  the  demonstration  of  poisoning  Kobert 
advises  the  withdrawal  of  a  few  drops  of  blood 
at  the  same  time  from  the  supposed  subject  of 
poisoning  and  from  a  healthy  person.  The 
blood  should  be  allowed  to  drop  into  a  test 
tube  filled  with  distilled  water,  both  solutions 
being  diluted  to  the  same  degree  of  red  colour. 
To  both  solutions  should  now  be  added  cau- 
tiously a  solution  of  potassium  chlorate,  drop 
by  drop.  The  normal  blood  becomes  brown 
on  shaking  and  shows  the  mcthEemoglohin 
bands  ;  the  poisoned  blood  remains  red  (unless 
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too  little  prussic  acid  has  been  added)  and 
shows  the  spectrum  of  oyanmethaemoglobin. 

For  post-mortem  examinations  Kobert  rec- 
ommends two  uniformly  large,  white,  square 
medicine  bottles  of  the  capacity  of  from  5  to 
30  c.  c.  Both  glasses  are  to  be  filled  with  ster- 
ilized— that  is,  boiled — well-water,  and  a  few 
drops  of  blood  are  to  be  added,  the  blood  being 
taken  in  the  one  case  from  a  healthy  and  in  the 
other  from  the  poisoned  body.  The  vessels, 
filled  to  the  brim  with  blood  free  of  oxygen, 
are  to  be  thoroughly  corked  and  the  corks  are 
to  be  hermetically  sealed  with  tallow  or  with 
paraffin.  The  blood  then  shows  in  both  ves- 
sels, in  consequence  of  the  oxygen  which  has 
penetrated  during  the  preparation,  a  spectrum 
of  oxyhemoglobin.  But  if  the  experiments  are 
conducted  at  room  temperature  a  difference  is 
noticed  on  the  following  day,  in  that  the  nor- 
mal blood  has  become  venous,  displaying  the 
spectrum  of  hsemoglobin,  while  the  prussio-acid 
blood,  though  kept  for  several  days,  even  weeks, 
remains  of  a  bright-red  colour  and  shows  the 
spectrum  of  oxyhsemoglobin.  The  combina- 
tion which  results  from  the  effect  of  prussic 
acid  upon  methsemoglobin,  whether  it  is  kept 
in  an  alkaline,  an  acid,  or  a  neutral  solution, 
maintains  a  brilliant  red  colour  and  shows  in 
the  spectrum  a  feeble  band,  not  sharply  cir- 
cumscribed like  that  of  reduced  haemoglobin  ; 
but  the  violet  and  blue  are  much  more  distinct, 
the  red  being  less  absorbed  than  in  a  similarly 
concentrated  solution  of  reduced  hEemoglobin. 
On  agitation  with  air,  the  spectrum  does  not 
change  into  that  of  oxyhEemoglobin. 

The  spectroscopic  proof  is  indispensable  in 
the  test  for  methasmoglobiu,  because  a  number 
of  other  substances,  such  as  dilute  solutions 
of  alkalies,  especially  of  alkaline  earths,  and, 
further,  of  alkaline  carbonates  and  alkaline  ni- 
trates, give  a  red  colour  to  methsemoglobin, 
with  the  spectrum  of  the  alkaline  methaemo- 
globin.  On  account  of  the  resemblance  of  the 
spectrum  produced  by  prussic  acid  in  a  solu- 
tion of  methsemoglobin  to  that  of  hiemoglobin, 
it  is  necessary  to  agitate  the  fluid  with  air  to 
show  that  oxyhsemoglobin  is  not  formed. 

Besides  methaemoglobin,  hsematin  or  hjemin, 
in  substance  or  solution,  may  be  used  in  the 
demonstration  of  prussic  acid  (Szigati).  For 
this  purpose  the  haemin  crystals  are  spread  in 
a  thin  layer  on  a  white  ground.  They  are 
then  touched  with  a  drop  of  a  1-per-cent.  pot- 
ash solution,  which  develops  a  green  spot.  W  hen 
the  spot  is  dry  the  suspected  distillate  is  dropped 
upon  it  and  it  is  changed  in  the  presence  of 
prussic  acid  to  a  red  colour.  This  red  colour, 
examined  by  transmitted  light,  shows  the  spec- 
troscopic picture  which  is  obtained  in  the  treat- 
ment of  methaamoglobin  with  prussic  acid.  If 
the  distillate  is  mixed  with  a  solution  of  caus- 
tic potash,  it  is  not  necessary  to  touch  the  hse- 
min  with  the  lye.  To  make  the  test  in  a  solu- 
tion pure  haematin  or  hsemin  is  dissolved  in  a 
very  dilute  potash  solution  ;  the  green  colour 
is  changed  to  red  if  the  fluid  contains  any 
prussic  acid  (Husemann). 

So,  notwithstanding  its  extreme  subtelness 
and  evanescence,  and  the  great  rapidity  of  its 
action,  almost  without    lesion,  prussic    acid 


can  not  escape  the  keen  scent  of  the  chemist 
or  elude  his  more  delicate  analysis.  Notwith- 
standing the  facts,  also,  that  prussic  acid  is  so 
easily  decomposed,  and  that  even  in  sterilized 
solutions  outside  the  body  it  is  readily  changed 
into  formalic  acid  and  ammonia,  a  change 
which  occurs  still  easier  in  contact  with  or- 
ganic substances,  the  acid  may  be  demon- 
strated even  after  the  lapse  of  several  days, 
and  in  one  case  it  was  snown  by  Reichardt 
after  the  lapse  of  four  weeks.  In  fact,  it 
has  been  disclosed  at  almost  any  period  after 
its  introduction  into  the  body.  Kramer  dis- 
covered prussic  acid  in  the  blood  of  an  animal 
which  had  died  in  thirty-six  seconds  after  its 
administration.  Ramus  found  it  in  the  stomach 
by  distillation,  in  the  entire  absence  of  odour,, 
seven  days  after  death.  McKinley  detested  it 
doubtfully  by  the  odour  but  distinctly  by  three 
tests  seventeen  days  after  death,  and  Taylor 
detected  prussic  acid  when  mixed  in  small 
quantity  with  porter  and  kept  in  a  closed 
vessel  after  the  lapse  of  twelve  months. 

With  evidence  of  a  negative  character  the 
chemist  has  also  been  able  to  exculpate  inno- 
cent parties.  Thus  in  the  Cause  Celebre 
Heriter,  at  Cambery,  in  1841,  the  prisoner  was 
sentenced  and  would  have  been  executed  had 
not  Orfila  shown  that  the  death  of  the  deceased 
was  due  to  apoplexy  and  not  to  prussic  acid. 
It  must  be  remembered  that  very  minute 
quantities  of  prussic  acid  may  reach  the  body 
in  the  food  and  drink,  or  in  parts  of  plants 
which  may  contain  it.  Regard  must  be  had 
to  these  things  in  the  individual  case.  It 
should  be  known  also  that  prussic-acid  poison- 
ings complicated  with  poisoning  by  arsenic, 
opium,  etc.,  have  been  put  upon  record. 

Treatment. — The  treatment  consists  in  a  re- 
moval of  the  poison  by  irrigation  of  the 
stomach,  by  provoking  vomiting,  and  in  the 
use  of  agents  to  secure  direct  and  indirect  ex- 
citation of  the  central  nervous  system  (excit- 
ants, cutaneous  irritants,  faradization),  with 
the  practice  of  artificial  respiration.  If  the 
physician  is  called  sufficiently  early,  it  is  best 
to  wash  out  the  stomach  thoroughly  until  all 
odour  of  hydrocyanic  acid  is  lost.  The  addi- 
tion of  the  peroxide  of  hydrogen  is  recom- 
mended, as  it  converts  prussic  acid  into  the 
relatively  innocuous  oxamide.  Other  remedies 
have  been  recommended  as  follows:  Atropine 
in  subcutaneous  injection,  O'OOl  to  0-01 ;  the 
hydrated  oxide  of  iron,  magnesia,  and  am- 
monia, but  none  of  these  things  are  of  any 
real  value  in  practice. 

Antidotes. — Antal,  of  Buda-Pesth,  recom- 
mends cobaltous  nitrate  (cobaltum  nitricum 
oxydulatum)  injected  suboutaneously,  20  to 
30  0.  c.  of  a  0-5-  to  1-per-cent.  solution,  and  in- 
ternally a  glassful  of  the  0-5-per-eent.  solution. 
This  salt  of  cobalt  is  eliminated  as  rapidly  as 
it  is  absorbed.  If  the  patient  is  unconscious, 
the  preparation  may  be  introduced  through  a 
stomach-tube. 

The  antidotal  action  of  different  substances 
is  based  upon  the  conversion  of  the  prussic 
acid  into  an  insoluble  cyanide  of  iron  or  of 
magnesium.  Thvis,  Duflos  recommended  a 
preparation  under  the  name  of  ferrum  sulph/u- 
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ratum  hydratum  cum  magnesia.  This  prepa- 
ration, which  was  obtained  by  the  addition  of 
a  solution  of  6  parts  of  crystallized  iron  vitriol 
to  a  mixture  of  4  parts  of  a  solution  of  caus- 
tic ammonia  (0'97  specific  gravity)  and  6  parts 
of  sulphuretted  hydrogen  (ammonium  sul- 
phide), was  to  be  kept  ready  in  hermetically 
sealed  phials.  Two  parts  of  magnesia  usta  were 
to  be  added  before  its  use  as  an  antidote. 

Messrs.  T.  and  H.  Smith,  of  Edinburgh,  fur- 
nish the  following  formula  for  an  antidote 
which  will  neutralize  prussic  acid  in  the 
stomach:  Administer  2  drachms  of  magnesia 
made  into  a  cream  with  water,  and  follow  this 
up  with  16  minims  of  the  solution  of  perchlo- 
ride  of  calcium  and  13J  grains  of  ferrous  sul- 
phate in  solution  in  water.  These  quantities  will 
neutralize  100  grains  of  the  dilute  acid.  The 
preparation  of  the  Smiths  secures  the  adminis- 
tration of  the  iron  in  statu  nascendi.  The  ex- 
cess of  magnesia  in  both  antidotes  contributes 
to  neutralize  the  acidity  of  the  gastric  juice. 

Preyer,  from  his  experiments  on  animals, 
recommended  atropine  as  an  antidote,  but 
Bohm  and  Knie  got  worse  results  from  atro- 
pine than  from  artificial  respiration.  In  one 
case  Wichmann  secured  some  improvement  by 
two  injections  of  atropine,  1  milligramme ; 
nevertheless,  death  occurred  thirteen  hours 
later,  with  sudden  paralysis  of  respiration. 

The  use  of  chlorine  and  ammonium,  which 
were  for  a  long  time  regarded  as  antidotes,  is  not 
only  irrational,  but  dangerous,  because  the  com- 
binations which  they  form  with  the  cyanides 
are  but  little  less  poisonous  than  prussic  acid. 

The  most  effective  treatment;  according  to 
Husemann,  consists  in  the  application  of  cold 
douches  to  the  head  and  along  the  spine,  from 
a  height  of  from  one  to  two  feet,  while  the  pa- 
tient is  in  a  warm  bath.  If  this  means  fails, 
artificial  respiration  should  be  resorted  to. 
The  administration  of  oxygen  furnishes  no  real 
help.  But  few  cases  of  successful  treatment 
with  artificial  respiration  have  been  recorded. 

On  account  of  the  chemical  changes  pro- 
duced by  prussic  acid,  transfusion  with  vene- 
section might  appear  rational,  and,  though  no 
experiments  are  recorded  in  this  direction,  the 
process  may  be  resorted  to  as  a  refugium  ul- 
timatum in  desperate  cases  (Husemann). 

Kossa,  of  Hungary,  in  1893,  at  the  instiga- 
tion of  Krohl  and  Kobert,  made  experiments 
with  potassium  permanganate  which  resulted 
in  the  discovery  that  this  agent  could  render 
innocuous  in  the  body  ten  times  the  fatal  dose 
of  potassium  cyanide,  but,  as  these  experi- 
ments were  made  immediately  after  the  inges- 
tion of  the  poison,  they  may  as  well  have  been 
made  in  the  test  tube  outside  of  the  body,  as 
they  demonstrated  only  that  prussic  acid  was 
rapidly  oxidized  by  the  potassium  perman- 
ganate. Whether  this  suggestion  can  ever  be 
utilized  in  practice  is  doubtful,  as  the  physician 
is  hardly  ever  called  early  enough.  The  sug- 
gestion is  to  administer  fifty  times  as  much  per- 
manganate by  weight  as  the  potassium  cyanide 
taken.  The  patient  should  take  as  rapidly  as 
possible  i  to  I  a  pint  of  a  0'3-  to  0'5-per-cent. 
solution  of  the  potassium  permanganate. 

Cold  affusions  to  the  head  and  spine  consti- 


tute the  most  powerful  stimulus  of  the  respira- 
tory centres  ;  hot  baths  may  be  used  with  cold 
affusions  to  heighten  their  effect.  To  combat 
collapse  of  the  heart,  the  oil  of  camphor,  or 
camphor  and  ether  (1  to  10),  should  be  injected 
subcutaneously,  and  resort  may  be  had  to  the 
transfusion  of  blood  or  preferably  to  the  sub- 
cutaneous infusion  (hypodermoclysis)  of  the 
physiological  salt  solution  0-6  per  cent. 

James  T.  Whittaker. 

HYDROGEN  DIOXIDE,  ot:  peroxide,  or 
oxygenated  water,  is,  when  pure  and  undilu- 
ted, a  syrupy  liquid  of  a  faint  chlorous  odour, 
and  has  the  formula  HjOj.  It  readily  decom- 
poses into  water  and  oxygen,  and  when  con- 
fined may  yield  sufficient  of  the  latter  to  cause 
disastrous  explosions,  even  when  the  solution 
has  been  freely  diluted.  In  its  undiluted  state 
it  is  rarely  met  with.  Aqua  hydrogenii  diox- 
idi  (U.  S.  Ph.),  which  contains  3  per  cent,  of 
the  dioxide  and  a  trifling  amount  of  sulphuric 
acid,  acts  as  a  preservative.  It  is  the  form 
most  suitable  for  general  use.  A  number  of 
unofficial  preparations  are  met  with  which  do 
not  vary  greatly  in  strength  from  the  official 
solution,  but  usually  contain  small  quantities 
of  hydrochloric  acid.  Hydrogen  dioxide  is  used 
largely  in  the  arts  as  a  bleaching  agent,  and  a 
few  drops  of  the  official  solution  to  the  water 
in  which  photographic  negatives  are  washed 
will  remove  the  last  traces  of  the  hyposulphite 
of  sodium  used  in  fixing  them.  As  it  parts 
readily  with  its  oxygen,  it  would  seem  to  be  a 
valuable  oxidizing  disinfectant,  but  the  rapid- 
ity with  which  decomposition  occurs  and  its 
relatively  high  cost  as  compared  with  that  of 
mercuric  chloride,  etc.,  prevent  its  extended 
employment.  When,  however,  the  expense  does 
not  stand  in  the  way,  it  may  be  used  as  a  house- 
hold deodorizer,  provided  it  is  not  allowed  to 
come  in  contact  with  metals  or  coloured  fabrics. 

Although  upon  its  first  introduction  into 
medicine  good  results  were  alleged  for  it  in 
the  treatment  of  glycos^iria,  it  is  really  with- 
out much  effect  upon  the  economy,  as  it  parts 
with  its  oxygen  long  before  absorption  can 
possibly  occur,  and  it  is  more  than  probable 
that  there  is  rapid  combination  of  the  oxygen 
with  the  organic  matters  contained  in  the 
stomach.  It  may  be  made  use  of  for  the  prep- 
aration of  small  amounts  of  oxygen,  in  cases 
of  emergency,  by  adding  to  it  a  solution  of 
potassium  permanganate.  Considerable  oxygen 
will  be  evolved,  a  portion  of  which  will  be  ob- 
tained from  the  permanganate.  In  conduct- 
ing this  process  the  receptacles  employed  must 
be  of  glass,  and  care  must  be  taken  to  provide 
a  sufficient  outlet  for  the  gas,  which  is  often 
given  off  with  great  rapidity  and  violence. 
Although  distinctly  inferior  to  mercuric  chlo- 
ride as  a  disinfectant  and  germicide,  the  entire 
freedom  of  hydrogen  dioxide  from  poisonous 
properties  renders  it  of  great  value  in  the  treat- 
ment of  unhealthy  suppurating  surfaces,  ab- 
scesses, etc.  Its  first  effect,  when  applied  under 
such  conditions,  is  to  cause  an  evolution  of  gas ; 
subsequently  a  slight  coagulation  takes  place, 
so  that  a  protective  coating  is  formed.  At  the 
same  time  the  pus-corpuscles  are  disintegrated 
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and  broken  up.  Chancroid  and  chancres  are 
said  by  some  to  heal  more  rapidly  and  to  be 
accompanied  by  less  extensive  destruction  of 
tissue  when  treated  with  this  substance  than 
when  other  methods  are  followed.  Like  nearly 
every  other  official  fluid  preparation,  it  has 
been  recommended  as  an  injection  in  gonorrhoea, 
but,  as  plain  water  often  is  entirely  efficacious, 
its  true  value  is  somewhat  problematical.  It 
may  be  injected  into  deep-seated  abscesses  and 
sinuses  with  entire  safety  except  in  cases  of 
thin-walled  cavities,  the  walls  of  which  might 
be  ruptured  unless  a  free  outlet  was  afforded 
for  the  gas  given  off.  In  the  treatment  of 
superficial  idcerations,  etc.,  it  may  be  applied 
with  a  swab,  and  cloths  wet  in  it  may  be  al- 
lowed to  remain  applied  continuously.  Some 
metals  are  attacked  by  it  and  others  not,  but 
in  all  cases  it  is  safe  to  employ  glass  or  rubber 
syringes,  etc.,  in  preference  to  those  of  metal. 
To  disinfect  and  deodorize  the  hands  it  is 
entirely  appropriate.  In  diphtheria,  scarlet 
fever,  amygdalitis,  and  all  conditions  in  which 
there  are  active  inflammatory  processes  in  the 
upper  air-passages,  it  may  be  used  to  good  ad- 
vantage, being  applied  with  a  swab  or  by  the 
means  of  an  atomizer.  Solutions  of  from  10 
to  15  per  cent,  are  largely  employed  to  give  a 
lighter  hue  to  dark-coloured  hair,  and  whenever 
there  would  seem  to  be  any  good  reasons  for 
effecting  such  a  change  it  is  probably  better 
than  anything  else.  Weaker  solutions  may  be 
employed,  especially  in  blondes,  to  give  a  uni- 
form tint  to  hair  which  is  streaked  with  sev- 
eral shades  of  the  same  colour. 

[In  an  editorial  in  the  Dental  Cosmos  for 
April,  1895,  the  writer  says  that  an  interesting 
adaptation  of  the  cataphoric  method  is  in 
bleaching  discoloured  teeth  as  follows :  The 
tooth  to  be  bleached  is  prepared  and  desic- 
cated, with  the  rubber  dam  adjusted  in  the 
same  way  as  in  ordinary  bleaching  operations. 
A  pledget  of  cotton  saturated  with  a  25-per- 
cent, solution  of  pyrozone  is  introduced  into 
the  pulp  chamber,  the  canal,  and  the  cavity  of 
decay,  and  the  positive  pole  of  a  battery  of  low 
tension,  furnished  with  a  needle-like  platinum 
electrode,  is  put  in  contact  with  the  pyrozone. 
The  negative  electrode  may  be  held  in  the  pa- 
tient's hands,  or  when  mounted  with  a  suitable 
point  may  be  applied  to  the  outer  enamel  sur- 
face, and  the  current  short-circuited  through 
the  tooth  structure  in  any  desired  direction. 
*  *  Decomposition  of  the  pyrozone  follows  at  once 
the  completion  of  the  circuit,  and  bleaching 
rapidly  ensues.  By  applying  the  negative  elec- 
trode to  the  enamel  surface  the  bleaching  effect 
is  produced  immediately  under  the  point  of 
contact,  and  can  thus  be  brought  to  bear  on  any 
area  of  local  discoloration  at  will.  The  treat- 
ment of  pulpless  teeth  in  the  manner  indi- 
cated, says  the  writer,  is  an  advance  over  former 
methods,  and  one  of  more  significance  than 
may  appear  from  a  casual  observation.] 

KUSSELL  H.  Nevins. 

HYDROGEN   STJIiPHIDE.— See  under 
Sulphur. 

HTDRONAPHTHOL.  —  Beta-naphthol. 
See  under  Naphthol. 


HYDROaTJININE  is  a  natural  alkaloid 
occurring  in  cinchona.  Its  properties  closely 
resemble  those  of  quinine,  from  which  it  varies 
chemically  in  containing  two  more  atoms  of 
hydrogen.  Its  formula  is  CuoHsoNjOj.  Hydro- 
quinine  was  first  isolated  by  Hesse,  who  found 
it  in  the  mother-liquors  from  which  quinine 
sulphate  had  been  crystallized,  and  subse- 
quently obtained  it  from  commercial  quinine 
sulphate  in  small  amount.  The  drug  has  had 
a  limited  employment  in  medicine  as  a  substi- 
tute for  quinine,  the  therapeutic  properties  of 
which  its  own  resemble.  It  has  been  thought 
an  efficient  antipyretic,  but  it  is  practically  not 
used  at  the  present  time  save  unintentionally, 
when  it  contaminates  quinine.  Seifert,  who 
experimented  with  hydroquinine,  compared  it 
with  salicylic  acid,  and  considered  it  rather 
superior  to  that  remedy  in  reducing  febrile 
temperature.  With  the  fall  of  temperature  it 
produces  there  also  occur  circulatory  sedation 
and  free  diaphoresis.  The  continued  adminis- 
tration of  hydroquinine  does  not  appear  to  be 
harmful.  It  is  freely  soluble  in  alcohol  and  in 
ether. — Henry  A.  Griffin. 

HYDBOaiJINOlTE,  the  HydrocMnon  of 
the  Germans,  C0H4.O2H2,  isomeric  with  resor- 
ein,  is  obtained  by  the  oxidation  of  arbutin 
and  in  other  ways.  It  has  been  used  as  an 
antipyretic,  as  an  amalgetic,  and  as  an  internal 
antiseptic  in  daily  amounts  of  from  4  to  7 
grains  in  divided  doses. 

HYDROTHEBAPEUTICS.— See  Htdri- 

ATICS. 

HYDROXYLAMINE  HYDROCHLO- 
RIDE, NHa.OH.HOl,  forms  colourless  crys- 
tals readily  soluble  in  water,  in  alcohol,  and 
in  glycerin.  It  has  been  recommended  in  the 
topical  treatment  of  lupus,  pityriasis,  psoria- 
sis, and  parasitic  skin  diseases,  in  a  solution 
of  the  strength  of  1  to  1,000.  It  has  the  ad- 
vantage over  pyrogallic  acid  and  chrysarobin 
that  it  does  not  stain. 

HYOSCIITE.— At  meetings  of  the  German 
Chemical  Society  held  on  April  30  and  July 
26,  1880  {Ser.  d.  dtsch.  chem.  Oesellschaft,  vol. 
xiii,  pp.  909  and  1549),  Professor  A.  Ladenburg 
reported  some  results  of  his  researches  among 
mydriatic  alkaloids,  particularly  those  of  Syos- 
cyamus  niger.  At  that  time  this  plant  was 
known  to  have  two  alkaloids — viz.,  crystallized 
and  amorphous  hyoscyamine.  He  derived  a  new 
alkaloid,  hyoscine,  from  the  latter,  and  it  is  not, 
as  some  suppose  (Hoehn  and  Reichardt),  to  be 
obtained  from  crystalline  hyoscyamine.  He 
found  that  hyoscine,  hyoscyamine,  and  atro- 
pine were  actually  isomeric,  the  formula  for 
each  being  CirHaaNOs,  and,  furthermore,  that 
each  was  separable  into  trophic  acid,  CsHioOj, 
and  tropine,  or  pseudo-tropine,  CsHibNOb. 
He  also  converted  hyoscyamine  into  atropine 
and  atropine  into  hyoscyamine  in  his  labora- 
tory, though  he  has  not  thus  far  been  able  to 
transform  hyoscine  into  either  of  the  other 
mydriatics. 

It  was  put  in  use  at  once  by  some  of  the 
German  physicians,  and  found  by  them  to  be 
therapeutically  allied  to  hyoscyamine.  It  is  a 
mydriatic,  a  hypnotic,  and  a  cardiac,  respira- 
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tory,  and  spinal  depressant.  It  was  first  used 
in  insanity  in  this  country  by  the  present 
writer,  who,  with  Dr.  Langdon,  employed  it 
in  sixty  cases  of  insanity  of  all  kinds  in  the 
Hudson  River  State  Hospital  for  the  Insane 
{Med.  Record,  Sept.  19, 1885).  Our  conclusions 
as  to  the  value  of  the  drug — since  corroborated 
by  others,  who,  both  at  home  and  abroad,  have 
used  it  extensively — are  briefly  as  follows : 

Hyoscine  is  not  a  real  hypnotic,  such  as  chloral, 
opium,  and  the  bromides,  although  it  disposes 
to  sleep  by  causing  muscular  relaxation  and  a 
feeling  of  weariness,  and  does  in  large  doses 
produce  stupor.  The  sleep  apparently  caused 
by  it  is  of  short  duration,  and  is  qasily  broken. 

It  should  never  be  given  by  the  mouth  with  a 
view  of  producing  sleep,  but  only  hypodermic- 
ally.  Its  continued  use  is  not  advisable.  Con- 
stitutional effects  appear  in  some  cases  sooner 
and  more  severely  than  in  others.  The  respi- 
rations are  made  shallower  but  not  diminished 
in  number  (any  more  than  by  natural  sleep). 
The  pulse  is  often  considerably  reduced,  some- 
times incieased  in  frequency,  and  usually 
made  very  variable.  It  may  reduce  or  increase 
arterial  tension.  The  face  usually  flushes  and 
the  extremities  become  cold.  There  is  dilata- 
tion of  the  pupils  with  loss  of  accommodation. 
There  are,  further,  dryness  of  the  throat  and 
mouth,  dizziness,  and,  in  many  cases,  anorexia 
and  nausea,  in  some  cases  vomiting  and  diar- 
rhoea. In  a  few  eases  there  is  a  sensation  of 
heat  and  itching  of  the  skin.  The  severer 
effects  are  muscular  tremor,  unsteadiness  of 
gait,  delirium,  and  stupor.  It  seems  in  one  or 
two  cases  to  have  increased  erotism.  In  in- 
sanity, as  a  rule,  it  increased  excitement  by 
continued  use.  It  made  melancholiacs  worse. 
It  was  no  improvement  on  chloral  and  hyoscy- 
amus  in  chronic  mania,  dementia,  and  general 
paresis.     It  was  of  no  value  in  epilepsy. 

In  poisoning  by  hyoscine  we  observe  symp- 
toms similar  to  those  of  poisoning  by  hyoscya- 
mine  or  atropine,  such  as  variable  pulse,  flushed 
face,  shallow  respirations,  dilated  pupils,  dryness 
of  the  throat  and  mouth,  nausea  and  vomiting, 
tremor,  unsteadiness,  muscular  weakness,  deli- 
rium, and  stupor.  The  treatment  of  hyoscine 
poisoning  should  consist  in  the  use  of  stimu- 
lants and  coffee.  Caffeine  and  whisky  may  be 
injected  subcutaneously.  Artificial  respiration 
should  be  resorted  to.  Attempts  to  arouse  the 
patient  from  stupor  may  be  made  by  means  of 
the  f  aradaic  or  galvanic  battery  and  by  flicking 
with  a  wet  towel.  Occasionally  it  may  be  ad- 
vantageous to  make  cautious  use  of  physostigma. 

It  was  first  used  in  paralysis  agitans  by  me 
(N.  Y.  Med.  Jour.,  Oct.  11,  1890),  and  I  found 
it  very  eflicacious  in  diminishing  the  tremor. 

The  dose  is  the  same  as  that  of  hyoscyamine 
and  that  of  duboisine.  It  is  safe  to  begin  with 
from  yi^  to  ^  of  a  grain,  but  much  larger 
doses  may  be  used. 

[The  hydrobromide,  hyoscinm  hydrobromas 
(XL  S.  Ph.),  hyoscinum  hydrobromicum  (Ger. 
Ph.),  is  the  compound  used  in  medicine.] 

Frederick  Peterson. 

HYOSCYAMINE  is  a  white  erystallizable 
alkaloid    obtained   from    Hyoscyamus   niger. 


It  also  occurs  in  Datura  Stramonium.  Its 
formula  is  the  same  as  that  of  atropine,  Cn 
H23NO3.  It  is  also  isomeric  with  duboisine 
obtained  from  Duboisia  myoporoides.  It  has 
a  bitter  and  acid  taste  and  a  neutral  reac- 
tion. Usually  the  sulphate,  hyoseyaminm  sul- 
phas (U.  S.  Ph.),  is  employed  medicinally,  but 
the  hydrobromide,  hyoseyaminm  hydrobromas 
(IT.  S.  Ph.),  also  is  used.  It  is  very  soluble  in 
water  and  in  alcohol.  The  dose  is  from  ^  to 
1  grain.  It  is  used  as  a  sedative  to  the  nervous 
system.  It  is  more  often  employed  in  insanity 
than  its  isomeric  alkaloids,  atropine,  hyoscine, 
and  duboisine,  are.  As  an  adjunct  to  purga- 
tives it  diminishes  griping.  It  lessens  spasm 
and  allays  vesical  pain  and  irritation.  Its 
physiological  action  is  similar  to  that  of  atro- 
pine and  that  of  daturine.  It  dilates  the 
pupils,  causes  dryness  of  the  mouth  and  fauces, 
and  produces  headache.  Large  doses  produce 
difficulty  of  swallowing,  rapid  pulse,  convul- 
sions, paralysis,  delirium,  coma,  and  death. 
The  heart's  action  is  sometimes  slowed  and 
sometimes  quickened  by  the  drug.  Respira- 
tion is  first  quickened  and  then  slowed.  It 
diminishes  all  the  secretions,  though  the  urine 
is  sometimes  increased. — Frederick  Peterson. 


HYOSCYAMTTS  (U.  S.  Ph.),  _  _ 
folia  (Br.  Ph.).  herba  hyoscyami  (Ger.  Ph.).- 
The  leaves  of  Hyoscyamus  niger.  Henbane  is 
the  vulgar  name  of  the  plant,  which  is  natu- 
ralized in  the  United  States.  It  is  an  annual 
of  the  family  Solanaeem.  The  fresh  herb  has 
a  rank,  heavy,  sickening,  unpleasant  odour, 
which  disappears  on  drying. 

The  qualities  of  hyoscyamus  depend  upon 
its  volatile  alkaloid,  hyoscyamine  {q.  v.),  in 
combination  in  the  plant  with  malic  acid. 

The  name  hyoscyamus  means  literally  hog- 
bean,  and  the  fact  is  that  swine  and  some  other 
domestic  animals  feed  on  it  with  impunity.  It 
is  poisonous  to  dogs,  deer,  rabbits,  and  fowl. 

In  its  action  on  man  henbane  is  analogous 
to  stramonium  and  belladonna  in  many  re- 
spects, though  milder.  Children  can  endure 
a  larger  dose  than  adults.  As  the  result  of 
taking  poisonous  doses  (the  sizes  of  which  are 
very  variable  in  different  people),  there  are 
dilatation  of  the  pupil,  fulness  of  the  head, 
giddiness,  delirium  with  hallucinations,  slow- 
ness or  frequency  of  the  pulse,  extreme  dry- 
ness of  the  throat  and  fauces,  dysphagia, 
muscular  debility,  coma-vigil  or  coma,  and  , 
death.  The  drug  only  occasionally  brings  on 
a  scarlatinoid  eruption  like  that  of  belladonna. 

The  chief  use  of  hyoscyamus  is  as  a  sedative 
to  the  nervous  system.  It  is  frequently  given 
in  spasmodic  conditions,  to  allay  vesical  pain 
and  irritation,  to  lessen  the  griping  of  pur- 
gative medicines,  and  to  relieve  cough.  In 
excited  nervous  conditions  it  is  usual  to  employ 
its  alkaloid,  hyoscyamine,  bijt  often  the  tincture 
or  the  fluid  extract  is  made  use  of  in  this  country 
in  asylum  practice.  In  insanity  its  chief  value 
is  in  certain  cases  of  acute  or  chronic  maniacal 
excitement.  It  should  never  be  employed  in 
melancholia,  general  paresis,  epileptic  insanity, 
or  quiet  forms.  It  should  never  be  used  as  a 
hypnotic  merely,  because  we  have  much  better 


505 


HYOSCTAMINE 
HYPNOTICS 


soporifics  at  our  disposition.  The  drug  has 
some  anodyne  power,  and  hence  its  use  in  grip- 
ing pains  and  occasionally  in  neuralgias. 

The  dose  of  hyosoyamus  in  substance  is 
from  5  to  20  grains ;  that  of  the  extract,  ex- 
tractum  hyoscyami  (U.  S.  Ph.,  Br.  Ph.,  Ger. 
Ph.),  is  from  1  to  3  grains  ;  that  of  the  tinc- 
ture, tinctura  hyoscyami  (TJ.  S.  Ph.,  Br.  Ph.), 
is  from  |  to  1  fl.  drachm ;  that  of  the  fluid 
extract,  extractum  hyoscyami  fluidum  (U.  S. 
Ph.),  is  5  minims ;  and  that  of  the  expressed 
juice,  suecus  conii  (Br.  Ph.),  is  from  ^  to  1  fl. 
drachm. — Peederiqk  Peterson. 

HYPNAIj. — This  is  a  mixture  of  45  parts 
of  chloral  hydrate  and  55  of  antipyrine.  It  is 
readily  soluble  in  water.  It  is  employed  as  a 
hypnotic  and  is  thought  to  be  more  efficient 
than  chloral  alone,  especially  in  insomnia  with 
pain.    The  dose  is  15  grains. 

HYPNONE. — See  Aoetophenone. 

HYPNOTICS  are  medicinal  agents  which 
may  be  employed  to  produce  sleep.  In  this 
wide  sense  the  term  would  include  the  nar- 
cotics and  the  general  anaesthetics,  but  it  is 
usually  restricted  to  those  agents  which,  in 
the  doses  necessary  to  cause  sleep,  do  not  dis- 
turb the  normal  relationship  of  the  mental 
faculties  to  the  external  world  (Brunton). 
Another  definition  of  hypnotics  is  that  they 
produce  sleep  without  suspending  the  con- 
sciousness of  pain,  narcotics  doing  both. 
Hypnotics  may  properly  be  subdivided  into  : 

(a)  Indirect  Hypnotics,  which  induce  sleep 
by  removing  or  suppressing  any  cause  (not 
mental)  interfering  therewith.  Such  are  anti- 
pyrine, phenacetine,  and  other  non-narcotic 
analgetics,  acting  against  pain  ;  strychnine  and 
other  respiratory  stimulants,  .relieving  pul- 
monary congestion  and  dyspnoea  ;  hydrocyanic 
acid  and  other  pulmonary  sedatives,  relieving 
cough;  conium,  gelsemium,  and  other  motor 
depressants,  restraining  excessive  motor  activ- 
ity; and  ergot,  digitalis,  and  other  vascular 
and  cardiac  tonics,  antagonizing  cerebral  hy- 
persemia  and  regulating  the  cardiac  action. 

(b)  Pure  Hypnotics,  which  directly  induce  a 
sleep  closely  resembling  the  normal,  without 
causing  narcotic  or  other  dangerous  cerebral 
symptoms.  Such  are  the  bromides,  paralde- 
hyde, sulphonal,  trional,  tetronal,  urethane, 
chloralamide,  etc.  ;  but  this  list  is  constantly 
growing  smaller  as  experience  reveals  toxic 
powers  in  the  action  of  its  members. 

(c)  Na,rco-hypnotics,  which  induce  sleep  by 
direct  depression  of  the  cerebral  functions  and 
in  larger  doses  are  narcotic,  suspending  the 
consciousness  of  pain  and  producing  coma. 
(See  Narcotics.)  These  include  opium  and 
its  narcotic  alkaloids,  morphine,  codeine,  etc. ; 
hyosoyamus  and  its  alkaloids,  especially  hyos- 
cine  ;  also  duboisine  and  various  plants  of  the 
tiolanacem  which  are  more  feebly  hypnotic 
than  hyosoyamus ;  alcohol,  amylene  hydrate, 
chloral  hydrate,  cannabis  indica,  etc. 

The  pure  hypnotics  and  the  narco-hypnotics 
are  members  of  the  materia  medica  class  styled 
cerebral  depressants. 

Theory  of  Sleep  and  Hypnosis.— The 
oldest  received  theory  of  sleep  ascribed  it  to 


passive  congestion  of  the  brain,  as  in  coma ; 
but  this  was  upset  by  Dunham's  observations 
on  trephined  dogs  (1861),  Hammond's  and 
Mitchell's  experiments  (1866),  and  those  of 
Mosso  (1881),  upon  which  was  based  the  doc- 
trine of  cerebral  anasmia  as  the  immediate 
cause  of  sleep.  Under  this  latter  view  the 
action  of  hypnotics  was  ascribed  to  vaso-raotor 
stimulation  contracting  the  cerebral  supply 
vessels  and  lessening  the  quantity  of  blood 
circulating  in  the  brain  (Hammond).  That 
there  is  a  relative  ana3mia  of  the  brain  during 
sleep  is  well  established,  but  recent  experi- 
mental researches  have  proved  that  such  is  the 
result  rather  than  the  cause  of  inactivity  of 
the  mental  faculties.  It  is  shown  that  hyp- 
notics may  induce  deep  sleep  without  altering 
the  quantity  of  blood  in  the  cerebral  vessels  ; 
and  that  although,  in  prolonged  sleep,  the 
brain  becomes  pale  and  bloodless  to  some  ex- 
tent, during  the  earlier  stage  of  artificial  sleep 
there  is  no  indication  of  cereljral  ana3mia 
(Binz).  Furthermore,  patients  suffering  from 
general  anjeraia  due  to  haemorrhage,  chlorosis, 
etc.,  often  suifer  from  obstinate  insomnia  ;  and 
conditions  of  plethora  are  frequently  attended 
with  troublesome  somnolence  (Vulpian).  The 
latter  observer  denies  that  ligature  of  the 
carotids  in  animals  produces  a  state  resem- 
bling true  sleep,  and  states  that  faradization  of 
the  cephalic  ends  of  the  two  divided  cervical 
sympathetic  cords,  while  producing  consider- 
able cerebral  anasmia,  does  not  cause  the  slight- 
est tendency  to  somnolence ;  hence,  that  the 
valvular  and  cardiac  modifications  observed  are 
"  only  accessory,  concomitant,  or  consecutive, 
playing  no  essential  role  in  the  physiology  of 
sleep." 

The  present  view  is  that  normal  sleep  is  a 
condition  of  rest  of  the  nervous  system,  in 
which  the  energy  expended  during  the  waking 
hours  is  renewed  and  the  higher  nervous  cen- 
tres are  protected  by  unconsciousness  from  the 
stream  of  impressions  flowing  in  from  the 
organs  of  sense — in  which  waste  products  are 
eliminated  from  the  cerebral  centres  and  the 
cerebral  tissue  is  recuperated  for  another  period 
of  activity.  This  theory  regards  normal  sleep 
as  the  expression  of  more  or  less  exhaustion  of 
the  cerebral  elements.  All  hypotheses  advanced 
to  account  for  the  precise  changes  which  pro- 
duce sleep  are  unsatisfactory ;  the  most  reason- 
able one  is  that  it  is  probably  induced  by  toxic 
material  generated  by  the  activity  of  the  cere- 
bral cells  (Preyer),  and  that  hypnotics  act 
similarly  upon  the  same  elements.  Prom  this 
point  of  view,  sleep  and  coma,  as  well  as  the 
action  of  hypnotics  and  narcotics,  are  merely 
different  degrees  of  the  same  condition ;  which 
is  strengthened  by  the  fact  that  many  of  the 
most  efficient  hypnotics  are  also  narcotic  in 
sufficient  dosage. 

The  intimate  nature  of  hypnotic  action  is  as 
yet  undetermined,  but  experiments  on  tre- 
phined dogs  with  large  doses  of  potassium 
bromide  (Albertoni).  and  more  recently  with 
gold  bromide  (Shtcherbak).  show  that  these 
agents  reduce  the  excitability  of  the  cortical 
motor  centres  to  such  a  degree  that  the 
strongest  electrical  stimulation  fails  to  induce 


HYPNOTICS 


506 


an  epileptic  paroxysm.  In  some  of  these  ex- 
periments the  brain  was  pale,  but  not  so  in 
others,  hence  the  lessened  excitability  could 
not  be  attributed  to  anaemia.  It  is,  however, 
still  held  that  slight  and  gradual  ansemia  of 
the  brain  is  conducive  to  sleep,  as  shown  by 
the  well-established  utility,  in  many  oases  of 
insomnia,  of  hot  pediluvia,  with  cold  to  the 
head  and  back  of  the  neck. 

Insomnia  is  promoted  by  anything:  which 
excites  the  centres  of  conscious  mentality  and 
keeps  them  functionally  active,  inasmuch  as  a 
torpid  condition  of  these  centres  is  the  essential 
condition  of  sleep.  The  causes  of  insomnia 
are  (a)  psychical  and  (6)  physical — under  the 
former  head  being  included  all  internal  causes 
not  directly  dependent  on  organic  conditions  or 
external  excitation,  such  as  emotion,  thought, 
and  worry,  for  which  the  pure  hypnotics  are 
generally  sufficient.  Physical  causes  include 
pain  however  originating,  requiring  the  re- 
moval of  its  cause  or  the  exhibition  of  anal- 
getics ;  cerebral  hypermmia  from  mental  over- 
work, particularly  when  conjoined  with  insuf- 
ficient physical  exercise,  from  alcohol  and 
other  toxic  agents,  excessive  heat,  arterial  de- 
generation, acute  inflammatory  disease,  irrita- 
tion by  tumours,  tubercle,  etc. ;  cerebral  anmmia 
from  haemorrhage,  profuse  discharges,  exhaust- 
ing diseases,  insuflficient  food,  ansemio  cachexiae, 
aortic  valvular  disease  of  the  heart,  etc. ;  neu- 
roses, such  as  hysteria,  mania,  melancholia,  and 
insanity ;  dyspnoea  and  cough,  as  in  pulmonary 
and  cardiac  disorders.  Indigestion,  chronic 
cystitis,  genital  irritation,  continued  fevers, 
syphilis,  rheumatism,  and  gout,  are  productive 
of  insomnia,  as  are  also  most  of  the  maladies 
which  the  human  body  is  liable  to. 

Hypnosis  may  be  brought  about  in  several 
different  ways — namely:  by  removal  of  any 
apparent  external  cause  of  insomnia ;  by 
derivation  of  the  cerebral  blood-supply;  by 
elimination  of  toxic  material,  medicinal  or 
pathological ;  by  reconstruction,  in  conditions 
of  defective  nutrition ;  by  restoration  of  normal 
function,  cerebral,  pulmonic,  cardiac,  etc. ;  by 
suspension  of  the  consciousness  of  pain;  by 
lowering  cerebral  activity  until  its  waste  is 
repaired.  The  last  two  methods,  though  fre- 
quently necessary,  are  the  least  desirable, 
especially  when  accomplished  by  agents  which 
interfere  with  elimination,  surcharging  the 
blood  with  effete  or  toxic  material,  or  by  those 
which  induce  injurious  changes  in  nerve  tissue 
or  in  the  blood. 

The  cerebral  circulation  may  be  lessened  by 
contracting  its  arteries,  by  lowering  the  cardiac 
action,  by  expanding  the  vessels  of  other  parts 
of  the  body,  especially  the  abdominal  arteries, 
and  by  depressing  the  functional  activity  of 
the  cerebral  cells.  The  latter  may  occur  as  a 
result  of  lessened  cerebral  circulation,  venous 
congestion  of  the  brain,  or  the  action  of  agents 
which  produce  direct  depression  of  the  cerebral 
cells.  The  last  two  are  operative  factors  in  the 
production  of  coma. 

Hypnotic  Pleasures,  not  medicinal,  are 
often  fully  as  efficient  as  hypnotic  drugs  in 
producing  sleep.  When  an  external  cause  of 
sleeplessness  is  known,  its  removal  will  usually 


be  suiHcient  to  induce  sleep.  Many  persons 
have  become  so  adjusted  to  continuous  noises 
that  the  stopping  thereof  produces  insomnia, 
and  in  such  cases  the  renewal  of  the  familiar 
sounds  will  act  as  a  hypnotic.  A  hot  bath  acts 
derivatively  upon  congested  organs,  and  may 
so  distribute  the  circulation  as  to  relieve  dis- 
tress and  wakefulness  caused  thereby.  Hot 
foot-  and  sitz-baths,'  as  means  of  derivation,  are 
often  efficient  hypnotic  measures,  and  every 
one  has  experienced  the  difficulty  of  obtaining 
sleep  with  the  feet  cold.  A  hot  abdominal 
compress  is  frequently  beneficial  as  a  means  of 
hypnosis,  and  the  cold  wet  pack  is  a  derivative 
and  calmative  of  high  rank.  Massage  and 
electricity,  when  used  with  a  clear  understand- 
ing of  the  condition  to  be  corrected,  as  can 
only  occur  when  they  are  applied  under  the 
direction  of  a  physician,  are  valuable  deriva- 
tives, but  if  improperly  employed  may  greatly 
aggravate  the  insomnia.  Galvanism  and  frank- 
linism  have  been  successfully  used  in  many 
cases  of  obstinate  wakefulness,  and  probably 
act  by  improving  the  tone  of  the  vessels  and 
the  nutrition  of  the  cerebral  tissue.  The 
range  of  the  usefulness  of  electricity  as  a  hyp- 
notic is,  however,  almost  limited  to  neuropathic 
or  neurasthenic  cases.  The  mere  stoppage 
of  cerebral  excitants,  such  as  tea  and  coffee, 
from  the  diet,  proves  efficacious  in  many  in- 
stances. 

Medicinal  Hypnotics  are  theoretically  in- 
dicated only  when  insomnia  is  continuous  and 
therefore  dangerous.  They  should  not  be 
continued  for  any  long  period  of  time  lest  a 
drug  habit  be  formed,  which  is  especially  liable 
with  the  narco-hypnotics.  To  seek  for  the 
cause  of  wakefulness  and  remove  it  is  theoret- 
ically the  best  rule  of  practice,  but,  like  many 
other  such  rules,  it  is  more  honoured  in  the 
breach  than  in  the  observance,  internal  causes 
being  too  often  conjectural  and  the  exigencies 
of  practice  usually  imperative  for  immediate 
results. 

The  medicinal  hypnotics  are  fully  described 
under  their  respective  titles  throughout  this 
work,  but  a  brief  resumS  of  the  hypnotic  action 
and  uses  of  the  most  important  agents  may  be 
of  value  in  this  place. 

Alcohol  is  a  naroo-hypnotic,  acting  chiefly 
by  virtue  of  its  narcotic  power,  but  also  by  its 
stimulant  action  on  the  circulation  in  the 
insomnia  sometimes  seen  in  passive  cerebral 
hyperaemia.  Among  the  malt  beverages,  ale  is 
considered  especially  hypnotic,  the  hops  which 
it  contains  undoubtedly  aiding  to  produce  its 
effect.  Whisky  is  more  hypnotic  than  other 
spirits,  but  should  be  of  pure  quality,  distOled 
(not  mixed),  and  the  older  the  better,  as  new 
liquors  and  those  adulterated  with  the  higher 
atomic  alcohols  are  excitant  and  productive 
of  insomnia.  The  proper  dose  of  good  old 
whisky,  for  one  non-habituated  to  the  use  of 
alcohol,  is  from  1  to  2  fl.  oz.,  taken  in  hot  water 
when  retiring  to  bed.  The  sleep  produced  by 
alcohol  is,  however,  transient,  usually  lasting 
only  two  or  three  hours ;  but  if  a  medium  dose 
of  sulphonal  (15  grains)  is  taken  at  the  same 
time,  the  hypnotic  action  thereof  will  be  about 
beginning  when  that  of  the  alcohol  is  declining, 
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and  a  continuous  sleep  of  many  hours'  duration 
will  usually  follow  in  suitable  eases. 

Amylene  hydrate,  a  tertiary  alcohol,  is  a  re- 
liable hypnotic  in  doses  of  from  1  to  1^  drachm 
taken  in  any  weak  wine  or  in  mucilage  and 
water.  It  ranks  between  chloral  and  paralde- 
hyde, but  is  safer  than  the  former  and  more 
agreeable  than  the  latter.  In  its  hypnotic  dose 
its  action  is  expended  upon  the  cerebrum,  and 
it  has  no  perceptible  action  on  the  heart  or 
respiration  and  no  unpleasant  after-effects ; 
but  very  large  doses  are  narcotic  also  paralyz- 
ing to  the  cardiac  and  respiratory  centres.  Von 
Mehring  used  it  in  sixty  cases  of  insomnia  of 
the  most  varied  character,  in  only  four  of  which 
it  proved  ineflBcient.  It  is  an  expensive  drug 
and  has  not  come  into  general  use,  though  it 
may  be  safely  given  to  children  in  doses  suit- 
able to  their  age. 

Bromides  are  pure  hypnotics  and  the  least 
objectionable  agents  for  the  relief  of  simple 
insomnia  or  that  due  to  abnormal  excitability 
of  the  brain.  They  are  usually  efBcient  in  the 
wakefulness  caused  by  severe  mental  strain, 
intense  emotion,  or  worry,  and  In  that  of  hys- 
teria, insanity,  hypochondriasis,  the  night-ter- 
ror of  children,  and  mild  forms  of  delirium 
tremens.  As  usually  administered  for  hyp- 
notic purposes  they  are  harmless,  but  if  taken 
in  excessive  doses  continously  for  some  time 
they  are  apt  to  produce  great  mental  and  mus- 
cular depression,  acne,  hallucinations,  and  other 
serious  phenomena  of  bromism.  Bromides 
should  not  be  given  in  anKmic  cases,  and  the 
potassium  salt  should  be  avoided  in  all  cases 
where  the  heart's  action  is  markedly  weak.  It 
frequently  acts  well  as  a  hypnotic  in  febrile  af- 
fections, and  as  long  as  the  temperature  is  high 
and  the  pulse  strong  it  is  the  most  suitable 
bromide  in  such  conditions.  Sodium  bromide 
is  the  best  for  hypnotic  use,  being  the  most 
hypnotic  and  the  least  toxic  of  the  bromides  in 
general  employment.  The  dose  of  either  is 
from  30  to  40  grains,  dissolved  in  at  least  3  oz. 
of  water,  and  repeated  if  necessary  at  intervals 
of  two  hours.  AH  bromides  should  be  admin- 
istered in  free  dilution,  as  they  will  produce 
gastric  irritation  if  given  in  concentrated  solu- 
tion. 

Cannabis  indiea  is  one  of  the  best  hypnotics 
in  delirium  tremens  and  in  the  treatment  of 
the  opium  habit.  It  is  a  narco-hypnotic  and 
in  efficient  doses  generally  produces  very  de- 
cided and  unpleasant  effects,  such  as  giddiness, 
headache,  hallucinations,  delirium,  nausea,  dis- 
turbances of  the  circulation,  palpitation  of  the 
heart,  increased  pulse-rate,  etc.  Large  doses 
of  an  active  preparation  cause  a  condition  of 
coma-vigil  rather  than  one  of  sleep,  with  de- 
cided symptoms  of  mental  alienation.  It  is  a 
very  unreliable  drug,  no  two  samples  being 
equally  active,  and  individual  susceptibility  to 
its  action  varying  greatly.  The  hypnotic  dose 
is  from  3  to  5  grains  of  a  good  alcoholic  ex- 
tract, or  from  -J  to  1  fl.  drachm  of  the  tincture. 
Its  hypnotic  action  seems  to  be  increased  by 
potassium  bromide. 

Uannahine  tannate  is  considered  by  Fron- 
miiller  a  very  useful  hypnotic,  efficient,  not 
dangerous,  not  disturbing  the  secretions  or  be- 


ing followed  by  unpleasant  after-effects,  and 
of  especial  value  in  the  insomnia  of  mania. 
The  dose  ranges  from  3  to  10  grains,  the  aver- 
age being  5  grains. 

Chloral  hydrate  is  undoubtedly  the  most 
efficient  of  all  hypnotics,  a  dose  of  30  grains 
usually  producing  in  from  ten  to  twenty  min- 
utes a  quiet,  dreamless,  and  refreshing  sleep 
closely  resembling  the  normal,  lasting  from 
two  to  six  hours,  with  slow  and  regular  pulse 
and  respiration  and  contracted  pupils,  from 
which  the  subject  may  be  readily  wakened, 
falling  asleep  again  quickly  when  permitted. 
No  disagreeable  after-effects  are  experienced, 
as  a  rule,  and  there  is  ordinarily  no  prelimi- 
nary stage  of  excitement.  In  some  cases, how- 
ever, usually  after  small  doses  (from  8  to  15 
grains),  a  period  of  excitement  may  precede 
the  sleep,  with  injected  face,  restlessness,  and 
hallucinations ;  and  on  awakening  there  may 
be  headache,  a  sense  of  fatigue,  and  heaviness. 
As  a  hypnotic,  chloral  has  many  advantages, 
acting  quickly  and  certainly  and  without 
unpleasant  after-effects.  It  is  not  a  pure  hyp- 
notic, though  often  so  classed,  as  it  is  pro- 
foundly narcotic  in  large  doses.  It  may  be 
emploj'ed  in  almost  all  cases  of  insomnia,  ex- 
cept those  due  to  pain,  provided  no  contra-in- 
dications  exist ;  but  it  should  be  reserved  for 
occasional,  not  habitual,  use,  as  it  is  apt  to  in- 
duce a  chloral  habit,  the  results  of  which  are 
very  serious  (see  Chloral).  It  is  contra-indi- 
cated where  there  is  a  feeble  heart  due  to  fatty 
or  other  forms  of  degeneration,  valvular  dis- 
ease, dilatation,  or  malnutrition,  as  in  the  later 
stages  of  continued  fevers,  also  in  catarrhal 
and  ulcerative  affections  of  the  stomach,  and 
in  hysteria.  In  the  latter  aSection  it  fre- 
quently causes  undue  excitement ;  and  in  dis- 
eases which  interfere  with  the  respiratory 
process  (such  as  pneumonia,  pleurisy,  emphy- 
sema, and  bronchitis)  it  may  produce  delirium 
and  great  depression.  Its  dangers  are  due  to 
its  depressant  action  on  the  vaso-motor  centre 
and  the  cardiac  ganglia,  which  is  very  great  in 
overdoses  and  where  cardiac  or  pulmonary  dis- 
ease exists. 

The  hypnotic  dose  of  chloral  for  an  adult 
in  whom  no  contra-indications  exist  ranges 
from  30  to  40  grains ;  but  it  is  best  to  admin- 
ister a  full  average  dose  of  30  grains  rather 
than  have  to  repeat  smaller  ones.  It  should 
be  administered  in  dilute  solution,  fully  1-J-  or 
3  fl.  oz.,  to  avoid  nausea  and  gastric  irritation. 
The  taste  is  well  concealed  by  cinnamon  water. 
It  is  frequently  administered  in  conjunction 
with  an  equal  quantity  of  potassium  bromide, 
which  is  also  a  cardiac  depressant ;  and  when 
pain  is  present  the  addition  of  ^  of  a  grain  of 
morphine  sulphate  to  the  first  dose  will  greatly 
increase  the  hypnotic  effect.  It  may  be  given 
by  rectal  injection  when  the  condition  of  the 
stomach  precludes  its  administration  by  the 
mouth :  but  it  should  never  be  used  hypo- 
dermically,  being  very  apt  to  cause  death  of 
the  tissue  with  subsequent  sloughing  thereof. 

Chloralamide,  a  combination  of  chloral  and 
formamide,  is  an  excellent  hypnotic  and  also 
somewhat  analgetic,  without  depressant  action 
on  the  cardiac  or  respiratory  mechanism.    It 
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is  particularly  useful  in  simple  insomnia,  that 
from  nervous  excitement,  neurasthenia,  hyste- 
ria, cardiac  or  pulmonary  disease,  typhoid 
fever,  and  diabetes  mellitus.  It  is  somewhat 
less  hypnotic  than  chloral  hydrate,  but  is  un- 
questionably safer.  The  average  adult  dose  is 
30  grains,  but  40  grains  are  considered  neces- 
sary by  some  observers.  Its  hypnotic  action  is 
produced  in  about  an  hour  after  its  adminis- 
tration. It  should  be  given  in  dilute  alcoholic 
solution,  a  teaspoonful  of  whisky  or  brandy 
with  a  little  cold  water ;  never  in  hot  or  even 
warm  solutions,  as  a  heated  preparation  de- 
composes. It  is  a  proprietary  preparation,  of 
foreign  manufacture,  patented  and  trade- 
marked. 

Croton-chloral  (butyl  -  chloral  hydrate)  is 
feebly  hypnotic  as  compared  with  chloral,  but 
much  safer,  having  but  slight  depressant  ac- 
tion on  the  vaso-motor  centre  and  the  heart. 
It  specifically  atfects  the  fifth  nerve,  and  acts 
well  in  insomnia  due  to  neuralgia  thereof,  also 
in  that  accompanying  cardiac  disease.  The 
average  dose  is  10  grains,  but  20  grains  may  be 
given,  in  capsules  or  cachets. 

Hyoscyamus  is  generally  considered  a  feeble 
hypnotic,  but  has  been  found  quite  efficient 
when  insomnia  is  due  to  motor  excitement, 
delirium  tremens,  the  delirium  of  fevers,  acute 
cystitis,  or  nervous  cough.  It  belongs  to  the 
naroo-hypnotics,  and  is  deemed  an  excellent 
substitute  for  opium  in  children.  The  dose  ot 
the  tincture  is  from  J  to  1  fl.  oz.  for  an  adult ; 
from  -I  to  2  fl.  drachms,  according  to  the  age, 
for  children.  Full  doses  are  necessary  for  its 
hypnotic  effect,  and  it  may  be  well  combined 
in  prescriptions  with  potassium  bromide. 

Hyoscine,  the  amorphous  alkaloid  of  hyos- 
cyamus, is  one  of  the  most  powerful  hypnotics 
known,  having  the  advantages  of  being  taste- 
less and  requiring  to  be  given  in  a  very  small 
dose.  It  is  particularly  useful  in  the  insom- 
nia of  acute  mania  and  of  delirium  tremens, 
and  in  other  conditions  presenting  grave  ex- 
citement with  motor  disturbance ;  also  in  that 
due  to  the  withdrawal  of  opium  from  persons 
addicted  to  it.  It  usually  produces  some  aggra- 
vation of  excitement  for  a  time,  but  deep  sleep 
almost  invariably  follows  and  continues  for 
several  hours.  Dryness  of  the  mouth  and 
throat,  dilatation  of  the  pupils,  and  other 
symptoms  produced  by  the  SolanacecB  are  ex- 
perienced to  some  extent  on  awaking,  but  in 
ordinary  doses  the  drug  produces  no  ill  conse- 
quences. Pull  doses  (j'ij-  of  a  grain)  are  slightly 
depressant  to  the  heart  and  more  so  to  the 
respiration,  but  in  large  dose  hyoscine  is  a 
dangerous  depressor  of  the  respiratory  centre. 
The  hypnotic  dose  of  the  hydrobromide  or 
hydrochloride  is  from  j^  to  ^  of  a  grain 
hypodermieally,  or  from  xJ-j  to  sV  of  ^  grain  by 
the  mouth,  beginning  with  the  smallest  and 
gradually  increasing  the  dose  as  its  use  is  con- 
tinued. It  may  be  administered  in  tea,  coffee, 
milk,  etc.,  without  the  patient's  knowledge. 

Opium  and  its  Alkaloids. — When  opium 
acts  as  a  hypnotic  it  is  a  most  efficient  one, 
but,  unfortunately,  it  does  not  produce  this 
effect  on  all  persons  in  the  same  doses  or  in 
many  forms  of  insomnia.    The   only  trust- 


worthy indication  for  its  hypnotic  use  is  the 
presence  of  pain  or  great  restlessness,  and 
when  these  are  the  cause  of  sleeplessness 
opium  or  morphine,  in  proper  doses,  will  act 
more  certainly  and  efliciently  than  any  other 
drug.  When  insomnia  is  due  to  severe  pain  a 
larger  dose  of  opium  will  be  required  than  in 
cases  dependent  on  mere  peripheral  irritation. 
Opium  is  essentially  a  narcotic,  and  the  char- 
acter of  its  action  depends  on  several  factors 
in  any  case,  such  as  the  size  of  the  dose,  the 
age  and  idiosyncrasy  of  the  patient,  morbid 
or  other  opposing  conditions  present,  etc.  In 
many  cases  an  ordinary  hypnotic  dose  pro- 
duces no  sleep  whatever,  but  causes  high  men- 
tal excitement  and  the  other  stimulant  effects 
of  the  drug ;  in  others  the  hypnotic  action  is 
preceded  by  a  period  of  wakefulness,  with  hal- 
lucinations and  even  delirium  in  excitable 
women.  Its  hypnotic  action  is  now  believed 
to  be  produced  by  a  double  influence — (a)  on 
the  vascular  system,  causing  primary  hyperse- 
mia  and  secondary  anaemia  of  the  brain ;  (6) 
on  the  cerebral  cells,  diminishing  their  activity 
and  consequently  lessening  their  demand  for 
blood.  During  the  opium  sleep  the  subject  is 
readily  awakened  unless  the  dose  has  been  ex- 
cessive, in  which  case  the  cyanosed  face,  the 
slow  and  feeble  pulse,  the  slow  and  stertorous 
breathing,  the  minutely-contracted  (pinhead) 
pupils  not  reacting  to  the  presence  or  absence 
of  light,  sufficiently  indicate  the  presence  of 
opium  narcosis.  Its  after-effects  are  numerous 
and  positive — headache,  anorexia,  constipa- 
tion, a  torpid  action  of  the  liver,  dysuria,  men- 
tal depression,  itching  of  the  skin,  especially 
that  of  the  nose,  and  often  nausea  and  vomit- 
ing. 

Opium  as  a  hypnotic  is  particularly  indi- 
cated in  the  insomnia  due  to  pain  or  to  cardiac 
dyspnwa,  and  in  that  of  the  later  stages  of 
fevers  from  exhaustion  and  cerebral  anamia. 
It  is  contra-indicated  when  sleeplessness  de- 
pends on  cerebral  hyperfemia,  which  it  will 
aggravate,  in  the  insomnia  of  alcoholism,  and 
in  delirium  tremens  ;  also  in  that  due  to  dysp- 
noea of  pulmonary  origin,  especially  chronic 
bronchitis  with  profuse  secretion,  and  general- 
ly in  children,  particularly  infants,  who  are 
very  susceptible  to  its  narcotic  action.  It  is 
best  avoided  in  chronic  insomnia  from  what- 
ever cause,  as  its  continued  use  will  certainly 
produce  the  opium  habit ;  but  this  alternative 
must  be  faced  in  eases  of  persistent  wakeful- 
ness from  asthma  due  to  valvular  cardiac  dis- 
ease. The  hypnotic  dose  of  opium  is  about  1 
grain,  or  a  corresponding  amount  of  its  various 
preparations ;  but  smaller  doses  often  suffice, 
and  it  is  generally  better  practice  to  give  a 
small  dose  and  repeat  it  once  or  twice  than  to 
give  the  full  dose  at  once.  Its  continuous  use 
requires  increasing  doses  to  produce  its  hyp- 
notic effect. 

Among  the  hypnotic  alkaloids  of  opium, 
morphine  has  an  action  identical  with  that  of 
the  drug  itself,  but,  being  capable  of  hypoder- 
mic administration,  it  may  be  more  rapidly 
and  certainly  effective,  as  when  so  given  it  fre- 
quently produces  sleep  in  from  ten  to  twenty 
minutes  in  appropriate  cases.     Its  hypnotic 
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action  is  promoted  and  its  ill  effects  are  pre- 
vented to  a  great  extent  by  the  conjoined  ad- 
ministration of  T^  of  a  grain  of  atropine.  Tiie 
hypnotic  dose  of  the  sulphate  or  hydrochloride 
is  about  ^  of  a  grain  by  the  mouth,  or  ^  or  -^  of 
a  grain  hypodermically.  Its  continuous  em- 
ployment as  a  hypnotic  requires  increasing 
doses  and  will  induce  the  morphine  habit.  Co- 
deine is  less  powerful  and  less  certain  as  a 
hypnotic  than  morphine,  but  is  much  less  apt 
to  cause  a  drug  habit,  and  is  decidedly  prefer- 
able for  insomnia  due  to  cough,  to  the  pain  of 
rheumatism  and  of  cancer,  to  abdominal  pain  ; 
also  when  constipation  should  be  avoided,  and 
when  opium  or  morphine  is  not  well  borne. 
The  hypnotic  dose  of  codeine  varies  with  indi- 
viduals ;  in  some  i  of  a  grain  is  sufficient,  in 
others  a  grain  is  necessary. 

Paraldehyde  is  one  of  the  most  reliable  and 
safe  hypnotics,  having  many  of  the  qualities 
with  none  of  the  dangers  of  chloral,  as  in  me- 
dicinal doses  it  slows  and  strengthens  the 
heart's  action  instead  of  weakening  it,  and 
does  not  depress  the  respiration.  The  sleep 
produced  by  it  is  even  more  rapidly  attained 
than  that  of  chloral  is,  but  is  more  transient, 
lasting  only  a  few  hours.  It  has  been  used 
satisfactorily  in  the  insomnia  of  mania,  hys- 
teria, hypochondriasis,  delirium  tremens,  fe- 
vers, rheumatism,  etc.,  but  is  of  no  value  in 
sleeplessness  due  to  pain.  In  some  cases  of 
cardiac  disease,  in  which  the  heart's  action  was 
very  weak,  it  caused  no  noticeable  depression 
thereof.  It  is  contra-indicated,  by  reason  of 
its  acridity,  in  irritable  conditions  of  the  throat 
and  stomach.  Its  taste  and  smell  are  very  dis- 
agreeable to  some  persons,  and  it  impai'ts  to 
the  breath  a  very  unpleasant  odour,  which 
may  persist  throughout  the  next  day.  It  oc- 
casionally causes  an  erythematous  eruption, 
and  may  induce  cerebral  congestion  and  vaso- 
motor paralysis  if  used  for  a  long  time.  A 
toxic  dose  (1  oz.)  is  said  to  paralyze  the  me- 
dulla oblongata  and  the  respiratory  centre 
therein.  A  paraldehyde  habit  is  occasionally 
formed,  and  is  accompanied  by  serious  dis- 
turbance of  the  vaso-motor  system  and  the 
mental  faculties.  The  hypnotic  dose  is  from 
1  to  2-J  drachms,  which  should  be  prescribed 
in  dilute  alcoholic  solution  or  simple  elixir, 
and  further  diluted  with  water  before  inges- 
tion. If  given  in  concentrated  solution  it  will 
produce  burning  pain  in  the  mouth  and  throat, 
also  gastric  pain  and  irritation. 

Sulphonal  is  classed  as  a  pure  hypnotic,  and 
is  a  very  efficient  one  in  most  cases  of  simple 
insomnia,  yet  it  frequently  fails,  and  having 
no  analgetic  power,  it  is  useless  when  pain  is 
present.  It  is  free  from  the  objectionable 
C[ualities  of  chloral,  but  has  its  own  drawbacks ; 
it  is  very  slow  of  action,  requiring  to  be  given 
two  or  three  hours  before  its  hypnotic  effect  is 
desired.  The  sleep  produced  by  it  lasts  from 
six  to  eight  hours,  and  may  be  followed  by 
drowsiness  lasting  through  the  following  day 
and  night,  particularly  when  the  drug  has 
been  administered  in  powder  and  left  to  dis- 
solve in  the  gastric  contents.  It  produces  no 
depression  of  the  heart  or  respiration,  but 
sometimes  restlessness,  hallucinations,  giddi- 


ness, and  confusion  of  thought  have  taken  the 
place  of  sleep  after  its  ingestion.  Recently 
several  cases  of  its  toxic  action  have  been  re- 
ported, the  phenomena  thereof  being  mani- 
fested upon  the  nervous  system,  and  it  is  losing 
its  character  as  a  pure  hypnotic.  Ataxia  with 
staggering  gait,  mental  depression,  cessation  of 
menstruation,  feebleness  of  the  limbs,  ptosis, 
and  symptoms  of  ascending  paralysis  are  some 
of  the  results  of  its  continuous  use.  The  dose 
is  30  grains  for  a  man,  20  grains  for  a  woman, 
dissolved  in  hot  milk,  tea,  etc.,  and  given  about 
two  hours  before  going  to  bed.  A  more  im- 
mediate effect  may  be  produced  by  adminis- 
tering it  in  hot  whisky  punch,  as  directed  under 
the  head  of  alcohol.  It  should  be  taken  but 
once  daily,  and  discontinued  on  the  iirst  sign 
of  toxic  action.  It  is  a  foreign  proprietary 
preparation  and  somewhat  expensive. 

Trional,  differing  chemically  from  sulphonal 
in  possessing  three  ethyl  groups  instead  of 
two,  is  also  a  very  efficient  hypnotic,  less  prone 
than  the  latter  to  toxic  action,  but  requiring 
to  be  given  in  doses  fully  as  large.  It  is  espe- 
cially useful  in  cases  of  slight  psychical  excite- 
ment accompanied  by  obstinate  insomnia,  and 
is  said  to  act  promptly  and  efficiently  in  many 
forms  of  delirium.  When  pain  is  present,  as 
in  neuralgia,  its  conjoint  administration  with 
phenacetine  or  acetanilide  is  generally  success- 
ful in  producing  sleep.  It  has  been  used  with 
satisfaction  for  the  insomnia  of  patients  under 
treatment  for  morphinism.  The  hypnotic  dose 
is  from  20  to  40  grains,  dissolved  in  whisky 
and  water  or  wine.  It  also  is  a  foreign  pro- 
prietary preparation,  patented  in  this  country 
hy  its  German  manufacturer,  and  expensive. 

Of  the  other  hypnotic  drugs,  hops  and  let- 
tuce have  very  feeble  action ;  hypnone  is  feeble 
and  unreliable,  of  very  unpleasant  odour  and 
taste,  and  causes  gastralgia  and  vomiting ; 
methylal  is  weak,  often  fails,  and  is  very  expen- 
sive ;  urethane  is  feeble  and  uncertain  ;  acetal 
is  equally  so,  with  a  nauseous  taste  and  odour ; 
somnal  made  a  noise  for  a  time,  but  has  fallen 
into  disrepute ;  tetronal  has  no  advantage  over 
trional,  besides  being  difficult  to  obtain  in  this 
country,  on  account  of  a  trade  quarrel;  and 
piscidia  is  somewhat  uncertain  in  action, 
though  its  hypnotic  and  anodyne  powers  have 
proved  very  decided  in  many  cases. 

Samuel  0.  L.  Potter. 

HYPNOTISM.— Hypnotism  is  a  subjec- 
tive psychical  condition,  and  is  composed  of 
hypnosis,  a  pseudo-sleeplike  state,  in  which 
the  subject's  susceptibility  to  suggestions  is 
increased,  and  usually  a  post-hypnotic  period 
of  variable  length,  during  which  certain  acts 
suggested  during  the  state  of  hypnosis  are 
performed.  Hypnotism,  like  many  physical 
conditions,  is  difficult  to  define.  The  fore- 
going definition  is  imperfect,  but  It  seems  to 
convey  some  idea  of  the  subject,  and  this  must 
be  my  excuse  for  the  attempt  to  define  an  al- 
most indefinable  series  of  phenomena.  There 
is  an  increased  susceptibility  to  suggestions 
during  the  period  of  hypnosis,  and  the  acts 
suggested  during  this  state  may  be  performed 
while  the  subject  is  in  a  condition  of  primary 
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hypnosis,  or  during  the  post-hypnotio  state, 
according  to  the  wish  and  suggestions  of  the 
hypnotist.  The  presence  or  absence  of  a  post- 
hypnotio  state  will  depend  upon  whether  the 
operator  makes  any  suggestions  while  his  sub- 
ject is  in  a  condition  of  hypnosis  for  him  to 
carry  out  after  returning  to'  his  normal  condi- 
tion. If  no  suggestions  have  been  made  dur- 
ing the  period  of  hypnosis  that  are  in  any  way 
to  modify  the  condition,  thoughts,  or  actions 
of  the  subject  after  returning  to  normal  con- 
sciousness, there  will  be  no  post-hypnotic 
state. 

According  to  Moll,*  "  a  person  in  a  hyp- 
notic state  is  called  a  hypnotic,  or  subject.  ^  A 
hypnotist  is  a  man  who  hypnotizes  for  scien- 
tific purposes.  A  hypnotizer  is  a  man  who 
makes  hypnotism  a  profession."  A  post-hyp- 
notic suggestion  is  one  made  during  the  period 
of  hypnosis  for  the  patient  to  follow  out  after 
the  hypnosis  passes  away. 

It  is  no  longer  necessary  in  writing  on  hyp- 
notism to  waste  words  in  discussing  whether 
the  condition  is  real  or  imaginary.  Every 
careful,  conscientious,  and  scientific  observer 
who  has  thoroughly  investigated  the  subject 
has  been  convinced  of  its  genuineness.  Credu- 
lity, superstition,  and  at  times  chicanery  and 
fraud,  have  been  from  time  immemorial  so 
intimately  associated  with  hypnotic  exhibi- 
tions that,  until  of  late,  but  few  honest  and 
scientific  workers  have  dared  to  investigate 
the  subject,  and  even  at  the  present  time  only 
a  comparatively  small  number  cai-e  to  make 
known  the  results  of  their  investigations  of 
hypnotism,  lest  the  epithet  "knave  or  fool" 
should  be  applied  to  them. 

Hypnotism  has  a  medico-legal  and  a  psycho- 
logical interest,  but  its  importance  in  thera- 
peutics will  never  be  determined  without  a 
more  impartial  and  extended  trial  than  it  has 
yet  received  at  the  hands  of  the  clinician.  It 
seems  fitting  that  a  handbook  devoted  to  prac- 
tical therapeutics  should  have  a  space,  be  it 
ever  so  short,  assigned  to  hypnotism.  In  this 
article,  which  is  to  be  limited  to  a  few  thou- 
sand words,  there  is  no  room  for  the  discussion 
of  theories. 

Inducing  Hypnosis. — There  are  several 
methods  by  which  hypnosis  may  be  induced. 
I  shall  only  briefly  refer  to  the  principal  ones, 
and  describe  more  in  detail  the  method  which 
I  have  found  attended  with  the  least  nervous 
disturbances  to  the  subject  hypnotized.  Every 
investigator  soon  learns  to  modify  the  manner 
of  effecting  hypnosis  according  "to  the  pecul- 
iarities of  the  subject.  The  method  which  I 
have  adopted  is  similar  to  the  one  usually 
practised  at  the  school  of  Nancy.  I  have 
found  it  advantageous  to  my  patients  to  avoid, 
during  the  induction  of  hypnosis  as  well  as 
during  the  hypnotic  state,  everything  that 
tends  to  excite  the  subject  or  increase  his 
nervous  tension.  Hypnosis  may  be  brought 
about  by  requesting  the  patient  to  fix  his  eyes 
intently  on  some  bright  object,  such  as  a  shin- 
ing metal  or  glass  button  held  a  little  to  one 
side  of  and  above  the  head,  a  spot  on  the  ceil- 


*  Albert  Moll,  Hypnotism,  p.  26. 


ing,  or  revolving  mirrors,  until  the  eyes  tire 
and  close  from  fatigue,  when  the  hypnosis 
may  be  completed  by  passes,  from  above  down- 
ward, continued  for  a  few  minutes.  Professor 
Charcot  employed  at  times,  especially  for  the 
hysterical,  a  sudden  flash  of  an  electric  light, 
the  noise  of  a  loud-sounding  gong,  or  a  stern 
command  to  sleep.  Others  use  a  species  of 
fascination  by  requesting  the  subject  to  look 
the  hypnotist  flxedly  in  the  eyes  until  suggest- 
ive movements  are  made  or  spoken  commands 
obeyed.  Some  employ  passes,  with  or  without 
suggestion,  and  accomplish  the  same  object. 
A  combination  of  these  methods  is  said  to  be 
employed  by  some  hypnotists  with  advantage. 
After  trying  most  of  the  methods  referred  to, 
I  have  abandoned  them,  except  in  special 
cases,  for  the  following : 

I  flrst  explain  to  the  subject  that  hypnosis 
is  nothing  more  than  a  condition  in  which  he 
voluntarily  places  himself  by  allowing  his 
mind  to  follow  my  suggestions  to  the  exclu- 
sion of  every  other  thought.  That  I  have  not 
and  never  shall  have  any  power  to  put  him  to 
sleep  without  his  consent  and  desire.  That 
after  I  get  him  to  sleep  I  can  make  sugges- 
tions which  he  will  carry  out  in  his  normal 
state  without  thought  or  voluntary  effort  on 
his  part,  and  by  this  means  he  will  to  a  great 
extent  be  able  to  keep  his  thoughts  off  himself 
or  his  ailments.  After  the  patient  has  com- 
prehended what  is  desired  he  is  placed  in  a 
comfortable  position,  either  sitting  in  an  easy 
high-backed  chair  with  a  place  to  rest  the 
head,  or  lying,  when  I  request  him  to  close  his 
eyes  and  think  that  he  is  experiencing  the 
phenomena  of  sleep  as  I  suggest  them,  telling 
him  the  whole  matter  is  in  his  hands  and  I 
have  nothing  to  do  with  his  sleeping  except  as 
I  suggest  sensations,  which  he  will  feel  if  he 
keeps  his  mind  on  what  I  am  saying.  In 
every  case  I  endeavour  to  free  the  patient's 
mind  of  any  thought  of  the  mysterious.  I 
now  request  him  to  think  of  sleep,  of  going  to 
sleep,  and  repeat :  "  Your  eyelids  are  getting 
heavy :  you  begin  to  feel  drowsy ;  your  head  is 
full;  you  are  more  inclined  to  sleep;  your  eye- 
lids are  getting  heavier ;  ycu  are  feeling  more 
and  more  drowsy;  your  arms  begin  to  feel 
numb,  heavy,  and  powerless;  a  sleepy  sensa- 
tion is  now  coming  all  over  you — in  your  head, 
arms,  body,  and  legs — and  you  feel  a  tingling 
in  your  hands  and  feet ;  my  voice  seems  faint 
to  you  and  to  come  from  a  distance ;  your  eye- 
lids are  now  decidedly  heavy,  and  you  are 
going  fast  to  sleep,  but  it  is  a  quiet,  soothing 
sleep ;  now  you  are  fast  asleep  and  can  not 
open  your  eyes."  If  the  patient  can  not  open 
his  eyes  after  I  request  him  to  do  so,  I  begin 
to  make  the  necessary  therapeutic  suggestions 
regarding  his  ailment. 

It  is  not  necessary  in  persons  who  are  easily 
hypnotized  to  make  so  many  repetitions  as  I 
have  given  above,  except  at  the  initial  trial, 
when  the  suggestions  regarding  the  sensations 
one  experiences  while  going  to  sleep  may  have 
to  be  repeated  over  and  over  again.  Some 
persons  who  are  unable  to  concentrate  their 
minds  sufficiently  to  get  into  the  hypnotic 
condition  by  the  suggestive  method  may  sue- 
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ceed  after  gazing  for  a  few  minutes  at  a  bright 
object  held  just  above  and  to  one  side  of  the 
head,  but  I  have  rarely  succeeded  in  inducing 
hypnosis  in  a  subject  by  any  other  means  after 
I  have  made  repeated  ineflfeotual  attempts  by 
the  method  outlined. 

In  the  use  of  hypnosis  on  the  timid,  I  assure 
them  for  the  first  seances  that  they  shall  know 
and  remember  everything  that  I  have  done  or 
said.  After  gaining  their  confidence,  if  a 
deeper  condition  of  hypnosis  than  what  has 
been  obtained  is  desirable,  I  inform  them  that 
I  wish  to  put  them  into  a  deeper  sleep  to  ob- 
tain the  necessary  results  from  suggestion,  but 
I  never  attempt  to  induce  such  a  condition 
without  first  obtaining  their  consent. 

For  a  person  to  make  a  successful  hypnotist 
he  must  be  positive  in  his  manner  and  asser- 
tions and  capable  of  inspiring  confidence  in 
his  patients.  A  person  is  not  in  a  good  condi- 
tion to  be  hypnotized  unless  his  mind  is  free 
from  anxiety,  worry,  and  excitement.  His 
body  should  be  in  an  unconstrained  and  com- 
fortable position  throughout  the  seance.  Pa- 
tients whom  I  had  repeatedly  hypnotized  have 
come  to  me  in  an  excited  and  worried  state, 
and  I  have  endeavoured  long  and  patiently 
to  hypnotize  them,  but  have  signally  failed. 
They  would  say  that  they  were  unable  to  keep 
their  minds  on  sleep  or  my  suggestions.  An 
initial  hypnosis  should  not"  be  attempted  un- 
less the  subject  is  comparatively  calm  and  self- 
possessed.  Judging  from  my  own  experience, 
the  foreign  element  of  our  population  are  more 
easily  hypnotized  than  the  native-born  Ameri- 
can. It  seems  to  be  the  conclusion  of  most 
hypnotists  that,  when  the  method  of  the  school 
of  Nancy  is  employed,  the  more  nervous  and 
hysterical  the  subject  the  greater  will  be  the 
difliculty  in  inducing  hypnosis.  Moll  and 
many  others  state  that  there  is  little  difference 
between  the  two  sexes  in  affecting  hypnosis. 
This  may  be  true  of  the  masses  whom  many 
experimenters  in  continental  Europe  have 
utilized  for  the  investigation  of  the  psycho- 
logical and  medico-legal  aspects  of  hypnotism, 
but  in  my  employment  of  this  agent  solely  for 
its  therapeutic  effects  in  nervous  affections 
men  have  made  the  most  satisfactory  subjects. 
Mentally  weak,  fickle,  and  very  impressible 
people  are  diificult  to  hypnotize.  The  feeble- 
minded, the  insane,  and  children  of  a  very 
tender  age  do  not  readily  yield  to  hypnosis. 
Self-possession,  the  ability  to  concentrate  the 
thoughts  on  the  things  suggested  to  the  exclu- 
sion of  all  others  for  the  time  being,  a  desire 
to  be  hypnotized,  and  confidence  in  the  hyp- 
notist are  the  most  potent  factors  that  aid  in 
making  one  susceptible  to  the  hypnotic  infiu- 
ence.  Ignorance  and  education,  of  themselves, 
have  little  or  no  influence  on  the  induction  of 
hypnosis,  but  it  is  often  found  almost  impossi- 
ble to  hypnotize  the  busy  and  overworked  pro- 
fessional man,  not  because  he  is  educated,  but 
owing  to  the  multitude  of  thoughts,  cares,  and 
worries  which  prevent  his  concentrating  his 
mind  on  suggestions,  to  the  exclusion  of  every- 
thing else,  withoiit  which  it  is  impossible  to 
induce  hypnosis  by  the  suggestive  method.  It 
is  sometimes  impossible  to  hypnotize  an  igno- 


rant, superstitious  person,  not  because  he  ■  is 
ignorant,  but  from  the  fact  that  his  mind  is 
disturbed  by  superstitious  fears  of  hypnotism. 
In  the  lower  walks  of  life,  those  who  possess 
the  most  common  sense  are  the  most  easily 
hypnotized.  The  persons  who  have  been 
trained  to  implicit  and  unqualified  obedience 
to  commands  most  readily  yield  to  hypnosis. 
Soldiers  and  sailors  make  good  subjects.  I 
believe  any  one  who  can  concentrate  his  mind 
on  suggested  trains  of  thought  relating  to  the 
natural  phenomena  of  sleep,  to  the  exclusion 
of  every  other  thought,  is  capable  of  being 
hypnotized.  It  will  be  seen  by  this  that  for 
many  to  become  hypnotizable  is  a  matter  of 
training  the  mind  to  follow  suggestions.  One 
person  will  do  it  at  the  first  attempt,  a  second 
after  two  or  three  unsuccessful  efforts,  a  third 
may  not  succeed  until  after  daily  seances  ex- 
tending over  two  or  three  weeks,  while  a 
fourth  may  fail  entirely  because  the  power  of 
mental  concentration  on  one  subject  suggested 
by  another  person,  to  the  exclusion  for  the 
time  being  of  every  other  thought,  is  wanting. 

In  estimating  the  proportion  of  persons  who 
are  hypnotizable,  many  modifying  circum- 
stances have  to  be  taken  into  consideration. 
Not  the  least  of  these  is  the  personal  influence 
of  the  hypnotist.  Some  may  be  hypnotized 
by  one  person  and  not  by  another  of  equal  ex- 
perience. He  who  succeeds  An  getting  his 
subject  en  rapport  with  himself  will  usually 
be  able  to  induce  the  hypnotic  state.  Accord- 
ing to  Moll,*  Liebeault  hypnotizes  ninety-two 
per  cent,  of  his  patients ;  Bottey,  thirty ;  Del- 
boeuf,  over  eighty ;  while  Bernheim  refuses 
the  right  to  judge  of  hypnotism  to  all  hospital 
doctors  who  can  not  hypnotize  at  least  eighty 
per  cent,  of  their  patients.  The  longer  one 
practises  hypnotism,  and  the  more  thoroughly 
he  becomes  acquainted  with  its  phenomena, 
the  more  easily  will  he  be  able  to  induce  hyp- 
nosis, but  the  fact  will  always  remain  that 
some  will  be  able  to  affect  a  greater  proportion 
than  others.  It  is  in  the  employment  of  hyp- 
notism as  it  is  in  the  use  of  other  agents ;  the 
personal  equation  of  the  experimenter  plays  a 
part  of  no  small  importance. 

It  may  be  accepted  as  a  general  rule,  to 
which  there  are  few,  if  any,  exceptions,  that 
repeated  hypnosis  in  a  person  makes  the  pro- 
cess easy.  In  endeavouring  to  hypnotize  cer- 
tain nervous  and  hysterical  subjects  I  have 
most  nearly  succeeded  at  the  first  seance,  and 
have  failed  more  and  more  at  each  subsequent 
attempt  until  finally  no  approach  to  hypnosis 
could  be  induced;  but  in  no  instance  have  I 
failed  to  induce  hypnosis  at  subsequent  seances, 

Frovided  the  patient  was  in  good  condition,  if 
had  succeeded  at  previous  sittings. 
The  manner  of  arousing  a  subject  from  hyp- 
nosis is  simple,  but,  on  account  of  its  simplicity, 
insufficient  stress  has  been  laid  upon  it  by 
some  writers  on  hypnotism.  The  hypnosis 
may  usually  be  ended  by  bidding  the  subject 
awake,  or  by  telling  him  that  he  will  awake  in 
a  few  seconds  or  minutes.  If  the  subject  has 
acted  nervously  during  the  hypnotic  state,  or 

*  Albert  Moll,  Hypnotism,  p.  47. 
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if  any  disturbing  suggestions  have  been  made, 
he  should  not  be  aroused  until  his  nervous 
state  has  been  overcome  by  soothing  words 
from  the  hypnotist  or  the  perturbing  sugges- 
tions have  been  cancelled  by  counter-sugges- 
tions. It  is  better  not  to  arouse  the  subject 
suddenly,  and  this  is  especially  true  for  the 
nervous  and  hysterical.  It  is  well  to  prepare 
the  subject  by  telling  him  that  when  he  awak- 
ens he  will  feel  calm  and  quiet,  and  that  there 
will  be  no  sense  of  fatigue  or  mental  depres- 
sion, after  which  he  may  be  told  he  will  awake 
within  ten  or  fifteen  seconds  feeling  well  and 
happy. 

Stages  of  Hypnosis. — Much  has  been  writ- 
ten by  Charcot,  Q-urney,  Richer,  Fontan,  Se- 
gard,  Delboeuf,  Liebault,  Bernheim,  Forel, 
Dessoir,  and  others  concerning  the  classification 
of  the  states  of  hypnosis.  The  classification 
suggested  by  Max  Dessoir,  and  provisionally 
accepted  by  Moll,*  is  probably  the  best,  as  it  is 
the  simplest,  but  it  must  be  remembered  that, 
no  matter  what  classification  of  the  states  of 
hypnosis  is  adopted,  there  is  no  constant  and 
distinct  line  of  demarcation  separating  the 
different  stages.  Deggoir  divided  the  different 
states  into  two  groups.  In  the  first  voluntary 
movements  are  disturbed,  while  in  the  .second 
sensory  phenomena  are  added.  It  will  be  seen 
that  in  the  first  group  the  changes  affect  cen- 
trifugal impulses,  and  in  the  second  sensory 
impressions  are  altered.  Charcot's  classifica- 
tion consists  of  the  cataleptic,  lethargic,  and 
somnambulic  states.  Hypnosis  may  vary  in 
degree  from  the  slightest  disturbance  of  the 
normal  condition,  in  which  the  subject  may 
be  apparently  conscious  of  everything  that  is 
said  or  done,  to  deep  sleep,  almost  amounting 
to  stupor,  in  which  the  person  is  oblivious  to 
his  surroundings  for  the  time  being.  The 
more  one  endeavours  to  study  hypnotism  for 
therapeutic  purposes,  according  to  any  of  the 
various  classifications  of  the  different  states  of 
hypnosis,  the  more  impracticable  any  classifi- 
cation seems,  and  individual  experience  in 
dealing  with  different  persons  is  the  best 
guide  as  to  the  depth  of  hypnosis  that  it  is 
necessary  to  obtain  to  make  suggestions  of  the 
greatest  value.  Moll  believes  that  the  deeper 
the  hypnosis  the  better  the  effects  of  sugges- 
tion. 

Some  of  the  organic  functions  of  the  body 
may  be  influenced  by  suggestions  made  during 
the  state  of  hypnosis.  An  evacuation  of  the 
bowels,  increased  appetite,  or  an  abnormal 
flow  of  saliva  may  be  caused  by  suggestion. 
Rigidity  or  paralysis  of  muscles,  like  the  anaes- 
thesia found  in  some  cases  of  hypnosis,  is  due 
to  suggestion.  Memory  may  be  preserved  or 
abolished  according  to  the  will  of  the  hypno- 
tist for  everything  that  occurred  during  the 
period  of  hypnosis.  In  the  deeper  states  of 
hypnosis,  even  without  suggestion,  memory 
may  be  lessened  or  entirely  lost  for  what  has 
taken  place  during  this  period. 

The  psychical  condition  of  the  hypnotic 
state  has  been  discussed  by  almost  every  writer 
on  the  subject,  and  various  theories  have  been 


*  Albert  Moll,  Hypnotism,  p.  51. 


advanced  to  explain  the  phenomena.  As  stated 
in  1891,*  in  my  experiments  with  hypnotism, 
I  have  limited  my  investigations  largely  to  the 
therapeutic  applications  of  the  subject,  and 
have  not  studied  the  psychical  condition  of  the 
subject  under  hypnosis  as  much  as  I  should 
like.  It  seems  to  me  that  when  a  person  al- 
lows himself  to  go  to  sleep  by  external  sugges- 
tion he  V9luntarily  gives  up  his  will  power 
over  his  thoughts  and  actions,  and  places  his 
mind  in  a  state  to  follow,  to  a  greater  or  less 
extent,  the  suggestions  made  by  the  hypnotist. 
One  mental  state  is  replaced  by  another ;  the 
ordinary  thoughts  of  the  individual  are  re- 
placed by  the  suggestions  of  a  second  party. 
Suggestions  frequently  repeated  and  strongly 
impressed  by  one  during  several  hypnotic 
states,  apparently,  after  a  time,  become  so  fixed 
upon  the  mind  of  the  subject  as  to  form  a  part 
of  his  thoughts  and,  to  a  greater  or  less  ex- 
tent, influence  his  actions;  hence,  post-hyp- 
notic suggestions  are  frequently  as  faithfully 
carried  out  as  those  followed  out  during  the 
period  of  hypnosis.  For  one  to  be  hypnotized 
with  the  greatest  effect  he  must  voluntarily 
place  himself  in  a  passive  condition,  or  volun- 
tarily and  involuntarily  think  of  the  train  of 
thought  suggested  by  the  hypnotist.  When 
this  train  of  thought  consists  of  the  phenom- 
ena of  sleep  as  they  occur  in  natural  sleep, 
hypnosis  very  readily  follows.  The  subject, 
therefore,  places  himself  to  a  greater  or  less 
extent  in  the  hands  of  the  hypnotist.  After 
hypnosis  is  induced  he  is  a  passive  agent,  to  a 
great  degree,  in  the  hands  of  the  person  who 
has  induced  the  hypnotic  condition — a  state  of 
mind  most  favourable  for  new  mental  impres- 
sions to  be  made,  because  there  are  no  extra- 
neous thoughts  to  distract  the  attention.  There 
is,  undoubtedly,  some  expectancy  at  work  in 
the  induction  of  hypnosis,  but  the  carrying 
out  of  hypnotic  and  post-hypnotic  suggestions 
depends  upon  the  impressions  made  by  the 
hypnotist  upon  the  mind  of  the  subject  during 
the  period  of  hypnosis.  All  the  good  or  evil 
that  has  or  may  come  from  hypnotism  is  due 
to  the  influence  of  the  mind  upon  the  body. 

It- would  be  interesting  in  this  connection  to 
recall  instances  illustrating  the  influence  of 
the  mind  upon  the  body,  but  these  are  the 
common  property  of  every  observer,  and 
Tuke's  excellent  work  f  is  replete  with  typical 
examples. 

Diagnosis  of  the  Hypnotic  State.— The 
diagnosis  of  simulated  hypnosis  from  the  real 
hypnotic  condition  is  as  difiicult  as  the  diag- 
nosis of  feigned  from  real  insanity,  and  as  the 
latter  requires  a  thorough  and  practical  knowl- 
edge of  insanity,  obtainable  only  by  a  careful 
study  of  the  insane,  so  in  the  former  one  must 
be  familiar  with  the  hypnotic  state  as  observed 
in  a  large  number  of  hypnotic  experiments 
before  he  can  be  certain  of  his  ability  to  detect 
deception,  and  even  then  he  is  liable  at  times 
to  be  deceived.  When  the  eyes  are  allowed  to 
close  as  hypnosis  is  coming  on,  the  manner  in 
which  this   takes   place  is    important.      The 

*  Hypnotism,  New  York  Medical  Journal,  August 
1, 1891. 
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moYements  are  so  similar  to  those  which  occur 
in  a  person  overcome  with  a  sleepy  sensation 
while  sitting  reading  or  listening,  that  a 
simulator  would  probably  close  the  eyes  more 
suddenly  than  is  done  in  hypnosis.  When 
the  eyes  are  voluntarily  closed  before  an  at- 
tempt at  hypnosis  is  made,  the  manner  of 
their  closing  is  of  no  importance.  The  ac- 
tion of  the  occipito-frontalis  muscle  in  the 
hypnotic's  unsuccessful  attempt  to  open  the 
eyes  is  natural  and  difficult  to  feign.  I  have 
been  able  to  detect  simulation  in  several  by 
observing  this  alone.  The  blank  face  and  ex- 
pressionless eye  exhibited  on  suddenly  arous- 
ing one  from  hypnosis  are  difficult  to  simulate. 
Sudden  and  unexpected  irritation  of  the  skin 
with  a  dry  faradaio  brush  or  the  thrust  of  a 
pin  will  always  cause  some  reflex  action  on  the 
part  of  a  simulator,  but  nothing  of  the  kind 
takes  place  if  anaesthesia  is  present  in  hypno- 
sis. Muscular  movements,  as  when  the  subject 
is  told  he  is  unable  to  raise  his  arm  or  let  it 
fall,  are  slow,  laboured,  and  jerky,  very  diffi- 
cult to  imitate.  Nearly  all  movements  per- 
formed in  hypnosis  are  begun  reluctantly, 
while  a  simulator  does  his  part  so  cleverly  that 
deception  is  evident  from  his  overdoing. 

Dangers  of  Hypnotism. — In  discussing 
the  dangers  of  hypnotism  in  this  article  those 
of  a  purely  medico-legal  character  will  not  be 
considered,  as  these  should  find  an  ample 
space  in  works  devoted  to  medical  jurispru- 
dence ;  besides,  the  space  necessary  to  do  the 
subject  justice  would  be  larger  than  that  as- 
signed to  the  entire  subject  of  hypnotism  in 
this  work.     It  has  been  maintained  by  some — 

Erincipally,  however,  by  those  who  have  had 
ut  little  experience  with  hypnotism,  or  who 
have  induced  hypnotism  by  the  methods  prac- 
tised by  Braid  and  later  by  Charcot  and  his 
school' — that  by  repeated  hypnotization  the 
subject  becomes  demoralized,  loses  self-control, 
becomes  the  tool  of  the  hypnotist,  and  degen- 
erates mentally.  Mendel  maintained  that  "  it 
caused  nervousness,  it  made  the  nervous  and 
hysterical  more  nervous,  and  those  who  were 
not  nervous  soon  became  so  after  repeated 
hypnosis."  It  must  be  remembered,  as  Forel 
and  Schrenck-Notzing  pointed  out,  that  Men- 
del used  the  Braid  method.  There  is  no  doubt 
that  the  methods  usually  employed  by  Charcot 
and  his  pupils,  such  as  tiring  the  subject  by 
gazing  at  bright  objects  held  in  such  a  position 
as  to  strain  the  eye  muscles,  the  sudden  flash- 
ing; of  an  electric  light  in  the  eyes  of  a  hys- 
terical subject,  or  stamping  with  the  foot  and 
in  a  loud  and  commanding  voice  bidding  the 
person  sleep,  may  result  in  great  and  danger- 
ous nervous  and  mental  strain,  throwing  the 
subject  into  a  hystero-epileptic  condition.  Con- 
vulsions and  insanity  have  followed  such  un- 
justifiable procedures.  Liebeault,  Bernheim, 
Forel,  Moll,  Felkin,  and  a  host  of  others  have 
failed  to  observe  any  bad  effects  from  hypno- 
tism when  properly  used  as  a  therapeutic 
agent.  In  the  employment  of  an  agent  that 
requires  the  surrender  of  the  subject's  will  to 
that  of  the  hypnotist,  it  seems  to  me  we  should 
at  least  be  apprehensive  lest  it  may  result  in 
weakening  the  will  power  and  lessening  the  in- 
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dependence  of  the  individual,  especially  when 
it  is  repeatedly  resorted  to  and  continued  over 
long  periods.  Liebeault,  who  has  practised 
hypnotism  for  thirty  years,  and  who  has  fre- 
quently used  suggestive  therapeutics  on  the 
same  individual  for  more  than  a  year,  has 
failed  to  observe  mental  weakness  and  decrease 
of  will  power  as  a  result  of  this  treatment. 
Moll  considers  one  of  the  principal  dangers 
from  frequent  hypnotization  of  the  same  indi- 
vidual to  be  the  increased  tendency  to  hyp- 
nosis on  the  slightest  provocation,  but  thinks 
the  danger  is  slight  when  the  method  practised 
by  the  school  of  Nancy  is  employed,  especially 
if  the  proper  precaution  is  taken  to  prevent 
such  a  result  by  suggestion. 

Precautions  Necessary  in  the  Thera- 
peutic Use  of  Hjrpnotism. — Hypnosis 
should  not  be  induced  any  oftener  than  is 
absolutely  necessary,  and,  to  prevent  the  ne- 
cessity arising  too  often,  it  is  well  at  each 
hypnosis  to  suggest  that  the  impressions  will 
be  lasting,  and  repeated  hypnotizations  will 
not  be  needed  or  desired.  Unpleasant  or  ex- 
citing suggestions  should  be  avoided  during 
hypnosis  if  possible,  and  if  we  are  compelled 
to  use  any,  they  should  be  counteracted  by 
soothing  suggestions  before  the  subject  is 
allowed  to  awaken.  We  should  never  allow 
ourselves  to  use  suggestions  to  satisfy  a  mor- 
bid curiosity.  The  subject  should  always  be 
told  before  awakening  that  nothing  but  good 
can  result  from  the  hypnosis,  and  that  he  will 
feel  better,  less  nervous,  and  refreshed  on 
awakening.  A  female  should  never  be  hyp- 
notized except  in  the  presence  of  a  third  party. 
The  assurance  should  be  made  during  each 
hypnosis  that  no  one  shall  ever  be  able  to 
hypnotize  the  subject  against  his  will.  If  any 
delusion  has  been  suggested  during  the  hyp- 
nosis, it  should  be  abolished  before  the  person 
is  allowed  to  awaken.  The  awakening  should 
be  done  in  soothing  tones,  and  it  is  well  for 
most  persons,  if  not  absolutely  necessary  for 
all,  to  arouse  the  patient  slowly  by  telling  him 
that  he  is  gradually  awakening,  and  he  will 
be  awake  in  a  few  seconds  feeling  quite  well, 
without  mental  or  physical  depression.  I 
have  almost  invariably  observed  these  or  simi- 
lar precautions  in  the  use  of  hypnotism,  and, 
although  I  have  induced  hypnosis  several  hun- 
dred times  during  the  last  six  years,  I  have  not 
observed  the  slightest  deleterious  effect  which 
could  be  attributed  to  it. 

Therapeutic  Value  of  Hypnotism. — I 
believe  the  therapeutic  influences  of  hypno- 
tism are  due  to  mental  impression.  The  value 
of  hypnotism  as  a  therapeutic  agent  depends 
upon  whether  the  mental  impression  made 
upon  a  person  in  a  hypnotic  condition  is  capa- 
ble of  removing  and  taking  the  place  of  an- 
other mental  impression  of  which  the  subject 
is  possessed.  Pain  is  the  conscious  recognition 
of  irritation  in  some  portion  of  the  body.  I 
can  not  conceive  of  suffering  without  con- 
sciousness, so  that  all  mental  and  physical 
distress  is  the  conscious  recognition  of  some 
disorder  which  gives  rise  to  the  mental  im- 
pression of  suffering.  It  seems  to  me  that 
much  injustice  has  been  done  hypnotism  as  a 
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therapeutic  agent  by  the  extravagant  state- 
ments made  for  it  by  some  conscientious  phy- 
sicians. Whether  it  has  or  should  have  any 
place  in  therapeutics  we  must  decide  after 
giving  it  a  fair  trial.  So  many  of  the  results 
alleged  to  have  been  obtained  by  hypnotism 
seem  so  exaggerated  that  one  is  led  either  to 
doubt  the  honesty  of  the  hypnotist  or  suspect 
his  judgment  has  been  warped  by  enthusiasm. 
When  I  read  of  persons  having  been  cured  of 
fixed  habits  that  had  existed  for  years  by  one 
or  two  hypnotic  treatments  I  can  not  help, 
with  the  results  of  my  own  experience,  doubt- 
ing the  accuracy  of  such  stories.  In  no  case 
have  I  approximated  success  in  permanently 
breaking  any  fixed  habit,  except  by  repeated 
hypnotic  suggestions.  If  I  am  correct  in 
believing  that  the  value  of  hypnotism  as  a 
therapeutic  agent  depends  upon  the  perma- 
nency of  the  mental  impression  made  during 
hypnosis,  it  seems  reasonable  to  expect  that 
the  impression  must  be  made  sufficiently  often 
to  become  a  habit.  We  do  not  contract  a  habit 
by  doing  a  thing  once.  Now,  when  one  habit 
or  mental  impression  is  to  take  the  place  of 
another  that  has  existed  for  years,  it  seems  to 
me  that  one  is  expecting  too  much  if  he  thinks 
to  accomplish  this  at  two  or  three  hypnotic 
seances.  Of  course,  much  depends  upon  the 
depth  of  the  mental  impression  as  to  whether 
it  will  be  transient  or  permanent.  My  ex- 
perience has  been  that  mental  impressions 
made  during  hypnosis,  if  I  endeavour  as  much 
as  possible  to  avoid  perturbing  my  patient,  are 
not  very  permanent  at  first,  and  are  only  made 
so  by  repeated  suggestions,  extending  over  a 
considerable  length  of  time.  Although  a  per- 
son who  has  a  fixed  habit  of  which  it  is  desir- 
able to  rid  him  may  be  readily  hypnotized,  yet 
hypnotic  suggestions  will  have  little  effect  in 
breaking  up  the  habit  until  the  subject  desires 
such  a  result  to  take  place.  The  desires  of  the 
subject  in  his  normal  condition,  aided  by  the 
hypnotic  suggestions,  are  potent  in  changing 
undesirable  habits,  but  when  the  latter  are 
opposed,  or  even  unaided,  by  the  former,  they 
have  but  little  or  no  permanent  effect.  I 
believe  that  hypnotism  has  a  place  in  thera- 
peutics, but  I  also  am  of  the  opinion  that  it  is 
much  less  important  than  the  writings  of 
many  hypnotists  would  lead  us  to  conclude. 

Pain  Anmsthesia. — Inability  to  recognise 
painful  impressions  probably  does  not  occur 
spontaneously  in  hypnosis,  but  it  is  the  result 
of  suggestion.  Even  with  suggestion,  pain 
ansesthesia  is  by  no  means  universal  in  hyp- 
nosis. Were  it  not  that  we  possess  better  and 
more  reliable  amesthetics  in  chloroform  and 
ether,  hypnotism  would  to-day  be  extensively 
employed  in  surgery.  Dr.  Bsdaile  records  two 
hundred  and  sixty-one  surgical  operations  per- 
formed by  himself  in  India  while  his  patients 
were  insensible  to  pain  from  hypnotic  sugges- 
tion. Two  hundred  of  the  operations  consist- 
ed in  the  removal  of  tumors  varying  in  weight 
from  ten  pounds  to  one  hundred  and  three 
pounds.  Numerous  surgeons  have  operated 
under  similar  conditions.  I  have  induced  pain 
ansesthesia  in  a  few  instances  for  the  removal 
of  teeth.    It  is  only  when  the  administration 


of  an  ansesthetic  would  be  attended  with  dan- 
ger that  there  is  any  excuse  for  resorting  to 
hypnotism  in  surgery. 

Hypnotism  has  been  employed  on  a  number 
of  occasions  for  the  relief  of  labour  pains.  If 
the  patient  has  been  hypnotized  a  number  of 
times  before  labour  sets  in,  the  chances  are 
that  hypnosis  will  be  effectual  in  relieving  suf- 
fering during  the  parturient  state,  but  con- 
siderable time  and  patience  are  required  to 
accomplish  the  same  thing  that  a  few  inhala- 
tions of  chloroform  will  do  in  a  very  short 
space  of  time.  Auvard  and  Secheyron,  after 
employing  hypnosis  on  thirteen  patients  in  la- 
bour, came  to  the  conclusion  that  hypnotism 
was  an  uncertain  and  inefficient  anaesthetic, 
and  produced  a  decided  diminution  in  the 
force  of  the  uterine  contractions.  (Ann.  of  the 
Univ.  Med.  Sci.,  1889,  vol.  ii.) 

Organic  Diseases. — The  most  that  can  be 
hoped  for  in  the  treatment  of  disorders  of  an 
organic  nature  from  hypnotism  is  the  relief  of 
certain  symptoms  and  the  improvement  of  the 
organic  functions,  and  thus  aid  given  to  Nar 
ture  and  art  in  removing  the  lesion  and  get- 
ting rid  of  its  results.  In  some,  despondency 
may  be  replaced  by  hope,  pain  assuaged,  sleep 
induced,  the  bowels  regulated,  and  digestion 
improved.  My  experience  with  hypnotism  has 
been  that  very  few  cases  of  organic  disorders 
are  met  with  in  which  this  agent  is  more  effi- 
cient than  others  that  are  less  troublesome. 
Occasionally,  however,  a  chronic  organic  dis- 
ease is  encountered  in  which  hypnotic  sugges- 
tions are  exceedingly  valuable  for  the  relief  of 
pain  and  the  inspiration  of  hope.  Three  years 
ago  a  case  of  cervical  pachymeningitis  of  sev- 
eral years'  duration,  presenting  atrophy  of  the 
muscles  of  the  hands  and  areas  of  anassthesia, 
was  sent  to  me  from  a  neighbouring  State. 
Pain  was  so  great  that  sleep  could  only  be  ob- 
tained by  the  use  of  morphine,  and  the  patient 
had  become  mentally  depressed  because  he 
found  it  almost  impossible  to  sign  his  name  to 
checks  and  official  papers,  an  incapacity  which 
would  cost  him  his  position  in  a  large  institu- 
tion. He  was  easily  hypnotized,  and  on  sug- 
gestion that  his  pain  would  cease  and  he  would 
no  longer  be  despondent,  he  was  able  to  sleep 
without  morphine,  and  became  hopeful  instead 
of  depressed.  This  man  to-day  is  still  occupy- 
ing his  position,  and  is  able  to  write  his  signa- 
ture legibly.  The  muscular  atrophy  is  no  less, 
but  he  does  not  suffer  much  from  pain  and 
despondency. 

Functional  Disorders  of  the  Nervous  Sys- 
tem,.— 'I  have  never  succeeded  in  improving  the 
condition  of  a  typical  hysterical  subject  by 
means  of  hypnotism,  although  many  writers, 
among  whom  may  be  mentioned  Van  Reuter- 
ghen,  Eeden,  Bidon,  Stembo,  Sperling,  Bern- 
heim,  Danillo,  Moll,  Striibing,  Mendel,  Briand, 
Ringer,  and  others,  report  success  in  a  fair 
proportion  of  cases  ;  yet  Danillo  acknowledges 
that  most  of  the  cases  relapse  after  they  have 
been  helped  or  cured.  1  have  no  experience 
with  hypnotism  in  the  treatment  of  chorea, 
but  several  cases  have  been  reported  cured  by 
this  means.  In  epilepsy  I  have  signally  failed. 
Insomnia  may  be  cured  in  some  instances  by 
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repeated  hypnosis,  but  relapses  are  frequent  if 
hypnotic  suggestions  are  not  repeated  from 
time  to  time.  The  cases  of  stammering  which 
I  have  been  able  to  help  for  a  time  relapsed  after 
the  treatment  was  discontinued.  Meuralgio 
pains  of  a  mild  character  may  be  relieved  by 
hypnotism,  but  I  have  tried  in  vain  to  allay 
the  acute  pain  of  odontalgia  and  of  trigeminal 


Insanity. — I  have  never  succeeded  in  hypno- 
tizing an  insane  person.  Voisin,  of  Paris,  pro- 
fesses to  have  been  able  to  hypnotize  about  ten 
per  cent.,  and  asserts  that  good  results  have 
followed  in  some  instances. 

Functional  Q astro-intestinal  Disorders. — In 
nearly  every  instance  where  I  have  used  hyp- 
notic suggestions  in  the  treatment  of  functional 
gastro-intestinal  disturbances  the  appetite 
has  increased,  digestion  has  improved,  and 
the  bowels  have  responded.  Unfortunately,  in 
most  cases,  hypnosis  has  to  be  repeated  every 
few  dfiys,  and  patients  relapse  after  the  treat- 
ment is  discontinued. 

Vicious  Habits  and  Tendencies  in  Child- 
hood and  Youth. — Many  state  that  these  can 
be  lessened  or  broken  up  by  hypnotic  sugges- 
tion. I  have  had  no  experience  with  hypno- 
tism in  the  treatment  of  these  cases. 

The  Alcohol  and  the  Drug  Habit. — If  I  may 
judge  from  my  own  experience,  the  greatest 
field  for  the  employment  of  hypnotism  will 
eventually  be  found  to  be  in  the  management 
of  persons  who  are  given  to  the  abuse  of 
alcohol  and  the  use  of  morphine.  Persons  ad- 
dicted to  cocaine  are  so  nervous  and  intract- 
able that  it  is  difficult  to  influence  them  by 
hypnotic  suggestions,  even  when  they  are  read- 
ily hypnotizable.  Porel,  Witterstrand,  Tuekey, 
Tooth,  and  many  others  report  excellent  re- 
sults in  the  treatment  of  dipsomania  by  means 
of  hypnotism.  Danillo's  results  were  negative 
in  two  cases.  Moll,  in  his  work  on  hypnotism, 
relates  six  cases  of  chronic  inebriety,  eleven  of 
morphinomania,  and  three  of  nicotism,  cured. 
I  have  used  hypnotic  suggestion  in  the  treat- 
ment of  the  alcohol  and  the  drug  habit  in  sev- 
eral cases,  and  have  obtained  varying  results. 
In  no  instance  have  I  succeeded  in  breaking 
up  such  a  habit,  or  even  lessening  it  to  any 
great  extent,  unless  the  subject  was  desirous 
of  being  freed  from  it.  To  obtain  the  best 
effects  from  hypnotic  suggestions  the  co-opera- 
tion of  the  subject  is  necessary,  and  without 
this  treatment,  at  least,  will  be  prolonged  and 
often  unsatisfactory.  If  a  person  who  is  ad- 
dieted  to  the  alcohol  or  opium  habit  is  hypno- 
tizable and  desirous  of  breaking  ofE  the  habit, 
is  it  always  possible  by  means  of  hypnotism  to 
insure  success  ?  It  is  not.  There  are  so  many 
modifying  conditions  that  it  is  not  possible  to 
predict  with  any  degree  of  certainty  what 
class  of  cases  will  give  the  best  results.  It  is 
not  wise  to  depend  upon  hypnotism  to  the  ex- 
clusion of  the  other  agents  in  treating  these 
cases.  Hypnosis,  in  most  oases,  will  have  to 
be  repeatedly  induced,  as  the  subject  is  likely 
to  relapse  when  left  to  his  own  unaided  re- 
sources. The  most  effectual  suggestions  are 
those  which  assure  the  subject  that  he  will 
have  a  disgust  for  the  agent  and  its  effects, 


and  that  those  feelings  which  he  had  before 
experienced,  and  whicii  had  compelled  him  to 
resort  to  alcohol  or  opium,  will  not  return. 

Hypnotism  has  been  employed  with  appar- 
ent success  by  a  number  of  hypnotists  for  the 
relief  of  menstrual  disorders,  onanism,  and 
nocturnal  enuresis. 

In  conclusion,  I  wish  to  reiterate  that  while 
I  believe  that  hypnotism,  properly  used,  has  a 
place  in  medicine,  it  is  a  rather  limited  one. 
In  appropriate  cases  it  is  an  aid  to  other  meas- 
ures and  should  be  employed  as  the  sole  means 
of  cure  in  scarcely  any  "case,  no  matter  how 
trivial  the  ailment  may  be. 

Jeremiah  T.  Eskridge. 

HYPODERMIC  MEDICATION  is  the 

injection  of  remedies  beneath  the  skin.  The 
term  hypodermic  is  etymologically  vmjustifi- 
able  and  accuracy  demands  hypodermatic  in 
its  stead,  but  usage  has  perpetuated  the  error, 
and  the  method  is  almost  invariably  referred 
to  as  hypodermic  injection.  It  is  also  de- 
scribed, and  properly,  as  subcutaneous  in- 
jection. The  administration  of  medicines  by 
hypodermic  injection  is  a  method  of  comparar 
tively  recent  introduction,  the  latter  half  of 
the  present  century  marking  its  elaboration 
and  perfected  accomplishment,  though  for 
some  years  previous  to  that  time  investigators 
had  been  engaged  upon  a  number  of  reriiedial 
procedures  which  had  for  their  basis  the  intro- 
duction of  medicinal  agents  beneath  the  skin, 
and  which  were  therefore  essentially  hypoder- 
mic. The  question  as  to  priority  in  devising  the 
method  is  disputed,  but  for  its  introduction 
we  are  undoubtedly  indebted  to  Dr.  Alexander 
Wood,  of  Edinburgh,  who  in  1855  published  an 
account  of  the  method  of  subcutaneous  medi- 
cation. The  practice  as  taught  by  Wood  was 
not  elaborated  and  its  physiology  was  not 
thoroughly  comprehended ;  in  fact,  he  appears 
to  have  considered  the  local  action  of  morphine, 
when  given  subcutaneously,  as  its  most  impor- 
tant one,  though  of  its  constitutional  effect  he 
was  well  aware.  The  correction  of  this  and  of 
other  mistakes  was  not  a  matter  of  long  time, 
and  among  those  who  contributed  to  the  de- 
velopment of  Wood's  method  as  well  as  to  its 
wider  dissemination  was  Charles  Hunter,  whose 
first  paper.  Experiments  Relative  to  the  Hypo- 
dermic Treatment  of  Disease,  appeared  in  1859. 
Prom  England  the  method  soon  spread  and 
became  enormously  popular,  In  this  country 
the  late  Dr.  Fordyce  Barker,  of  New  York,  ap- 
pears to  have  been  the  first  to  employ  Wood's 
method,  though  it  seems  proved  that  a  similar 
practice  was  in  operation  in  New  York  as  far 
back  as  in  1839,  in  the  hands  of  Dr.  Isaac  E, 
Taylor  and  Dr.  Washington. 

ifor  the  performance  of  hypodermic  medica- 
tion a  special  syringe  is  necessary.  This  syringe 
is  a  small  one,  usually  containing  not  more 
than  a  drachm,  which  may  be  constructed  of 
any  one  of  several  materials.  Of  these  are 
hard  rubber,  glass,  silver,  German  silver,  and 
gold.  The  material  is  of  greater  importance 
to  the  individual  than  it  is  to  the  method, 
though,  since  cleanliness  is  of  so  much  impor- 
tance to  the  success  of  the  treatment,  the  silver 
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and  the  more  costly  gold  syringe  would  seem 
possessed  of  certain  advantages.  They  lack 
the  advantage  of  transparency,  however,  and 
glass,  usually  supported  in  a  metal  framework, 
is  the  material  of  which  by  far  the  larger  num- 
ber of  syringes  are  made.  The  syringe  is  oper- 
ated by  a  piston  which  in  turn  is  composed  of 
any  one  of  a  variety  of  materials,  leather  and 
rubber  in  particular.  As  a  means  of  determin- 
ing the  amount  of  fluid  injected,  graduations 
(in  this  country  the  graduation  is  usually  in 
minims)  are  marked  upon  the  barrel  or  upon 
the  piston  rod,  the  latter  being  preferable,  and 
in  many  cases  the  piston  rod  bears  a  screw 
thread  upon  which  is  movable  a  small  button 
which,  when  placed  at  any  desired  point,  pre- 
vents the  injection  of  fluid  beyond  the  amount 
indicated  by  the  graduation  at  that  point. 
Besides  these  piston  syringes  there  are  others 
which  act  by  virtue  of  air-pressure,  a  handball 
being  situated  at  one  extremity  of  the  syringe, 
which,  by  pressure  and  relaxation,  effects  the 
emptying  and  filling  of  the  instrument.  These 
syringes  are  certainly  advantageous  because 
of  cleanliness,  their  simple  construction — a 
handball,  a  glass  barrel,  and  a  needle — permit- 
ting their  being  taken  apart  and  thoroughly 
sterilized,  yet  in  operation  they  are  bungling 
affairs  and  not  comparable  in  utility  with  the 
piston  syringe.  The  needles  of  the  hypodermic 
syringe  are  all-important.  They  are  usually 
composed  of  steel,  of  course  are  hollow,  and 
are  provided  with  a  lancet  point.  The  sharp- 
ness of  this  point  and  the  preservation  of  that 
sharpness  are  very  necessary,  for  the  greatest 
pain  may  result  from  the  insertion  of  a  blunted 
needle,  and,  too,  the  greatest  bruising  of  the 
tissues,  with  the  inflammatory  reaction  which 
that  implies.  For  similar  reasons  a  needle  of 
the  smallest  practicable  calibre  is  to  be  desired. 
The  hypodermic  syringe  requires  constant  care 
if  it  is  to  be  preserved  in  a  safe  and  efficient 
condition.  Cleanliness  is  the  essential,  and  to 
that  end  the  syringe  and  its  needle  should  be. 
washed  thoroughly  after  giving  an  injection, 
the  needle  in  particular,  because  there  other- 
wise will  exist  the  possibility  of  conveying  in- 
fection from  one  patient  to  another.  Also  it 
should  be  washed  before  each  injection,  espe- 
cially if  the  apparatus  has  been  some  time  in 
its  case.  A  strong  solution  of  carbolic  acid  (1 
in  30)  will  be  suitable  for  washing  the  syringe, 
but  warm  water  is  better  than  nothing  and  by 
no  means  to  be  despised  when  oarbolic-aeid  so- 
lution is  unobtainable.  Some  physicians  are 
in  the  habit  of  passing  the  needle  through  a 
flame  previous  to  inserting  it  for  injection. 
This  no  doubt  effects  its  sterilization,  but  it 
certainly  injures  its  temper  and  contributes  to 
its  destruction.  The  bulb  syringe,  as  I  have 
already  said,  has  the  pronounced  advantage  of 
cleanliness,  and  for  this  a  thorough  scalding  of 
the  solid  parts  is  a  sterilization  which,  unfortu- 
nately, can  not  be  used  in  the  case  of  the  piston 
syringe,  because  of  the  injury  thereby  produced 
in  the  packing.  The  syringe,  when  the  injec- 
tion is  completed,  should  be  well  dried  and  re- 
turned to  its  ca  e.  In  the  piston  syringe  a 
small  cap  should  replace  the  needle  when  that 
is  unscrewed,  lest  air  should  get  access  to  the 


piston  and,  drying  it,  injure  the  efficiency  of 
the  syringe.  It  is  well  also  to  leave  a  little 
water  in  the  syringe  to  maintain  the  moisture, 
and  hence  the  competence  of  the  piston.  The 
needles,  when  not  in  use,  should  have  drawn 
through  them  fine  steel  wire,  that  thus  their 
calibre  may  be  maintained  and  that  they  may 
easily  be  cleaned.  Too  much  care  can  not  be 
bestowed  upon  the  needles,  and  every  effort 
must  be  made  to  preserve  them  free  from  rust 
and  dirt. 

The  preparation  of  the  solution  for  hypo- 
dermic injection  is  an  important  matter,  for 
its  nature  must  be  such  that  its  presence  in 
the  tissues  will  be  well  borne  and  its  absorp- 
tion from  them  rapid  and  complete.  The  so- 
lution should,  as  a  rule,  be  aqueous,  and  in  its 
preparation  only  water  of  purity  should  be 
employed.  Not  that  it  is  necessary  to  use  dis- 
tilled water ;  on  the  contrary,  that  offers  no 
apparent  advantage  over  good  well  or  river 
water.  The  solution  should  be  perfect — that  is, 
no  portions  of  the  medicament  should  remain 
undissolved,  else  they  will  act  as  foreign  bodies 
to  irritate  and  even  to  inflame  the  tissues.  The 
solution  should  be  absolutely  free  from  dust 
and  particles  of  foreign  matter,  and  for  the 
same  reasons.  The  solution  should  not  be  too 
concentrated,  primarily  because  concentrated 
solutions  are  ipso  facto  prone  to  irritate, 
and  secondarily  because  the  danger  of  over- 
dosing is  thereby  increased.  On  the  other 
hand,  too  great  a  dilution  is  unwise,  because 
water  in  bulk  is  itself  irritating  and  unneces- 
sary. The  strength  of  the  solution  will  there- 
fore vary  with  the  solubility  of  the  remedy. 
The  reaction  of  the  solution  is  important  in 
the  highest  degree,  for  any  pronounced  acidity 
or  alkalinity  will  necessarily  and  for  chemical 
reasons  prove  irritating  to  the  tissues,  and  pre- 
cipitation, too,  must  often  occur  in  acid  solu- 
tions because  of  the  alkalinity  of  the  tissues. 
Neutral  solutions  are  therefore  to  be  employed, 
or  at  least  solutions  whose  reactions  are  not 
more  than  to  the  slightest  degree  acid  or  alka- 
line. It  is  for  these  reasons  that  drugs  which 
require  considerable  quantities  of  acids  or  al- 
kalies to  effect  their  solution  are  unfitted  for 
subcutaneous  use.  An  instance  of  this  is  seen 
in  quinine,  which,  though  indeed  injected  sub- 
eutaneously  in  acid  solution,  is  injected  peril- 
ously and  often  to  the  injury  of  the  patient. 
(See  under  Cinchona.)  A  question  of  much 
importance  is  that  of  the  freshness  of  the  solu- 
tion employed.  It  is  often  the  custom  to  make 
solutions  for  hypodermic  medication  and  then 
to  preserve  them  in  bulk  until  the  time  arrives 
for  their  administration.  This  is  highly  ob- 
jectionable, for  in  such  solutions  there  develop 
fungi  which  render  the  liquids  in  every  way 
unfitted  for  introduction  among  the  tissues. 
The  fungus  most  active  in  this  way  is  the  pen- 
ieillium,  a  plant  which  thrives  at  the  expense 
of  the  alkaloid  which  such  solutions  generally 
contain.  The  result  of  its  action  is  to  cause 
turbidity  of  the  fluid  and  to  render  it  in  itself 
unsuited  for  employment,  but  its  action  is,  fur- 
thermore, to  diminish  the  alkaloidal  strength 
and  thus  to  render  the  solution  doubly  unsuit- 
able.    To  prevent  this  decomposition  there 
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have  been  added  to  hypodermic  solutions  a 
number  of  antiseptic  drugs,  especially  boric 
acid,  salicylic  acid,  and  carbolic  acid.  Boric 
acid  afid  salicylic  acid,  however,  though  active 
against  the  penicillium.  are  themselves  irritants 
whose  introduction  into  the  tissues  is  not  ad- 
visable. Carbolic  acid  is  efficient  and,  if  added 
to  alkaloidal  solutions  in  a  proportion  of  not 
more  than  one  minim  to  a  drachm,  is  not  likely 
to  cause  harm  provided  the  amount  of  fluid 
injected  is  not  sufficient  to  dangerously  increase 
the  dose  of  the  acid.  To  be  sure,  the  acid  in- 
creases the  temporary  pain  which  is  the  first 
result  of  the  injection,  but  this  irritation  is 
rapidly  replaced  by  some  local  sedation  and 
ansBsthesia  which  are  due  to  the  well-known 
action  of  carbolic  acid  when  locally  applied. 
Furthermore,  the  antiseptic  will  perhaps  have 
a  tendency  to  minimize  the  irritation  of  the 

6 arts  and  the  possibility  of  abscess  formation, 
•istilled  eucalyptus  and  cherry-laurel  waters 
have  been  employed  as  solvents  for  hypodermic 
preparations,  and  certainly  they  seem  to  be 
efficient  in  preventing  decomposition.  There 
can  be  no  question,  however,  that  the  wisest 
and  best  plan  is  to  make  the  solutions  fresh 
and  as  they  are  required,  for  then  there  can  be 
no  question  as  to  decomposition.  Formerly 
there  was  the  valid  objection  to  this  practice 
that  alkaloids  whose  hypodermic  doses  were  in 
hundredths  of  a  grain  could  not  accurately  be 
measured  in  quantities  so  small,  but  since  the 
introduction  of  the  preparation  knowh  as  the 
tablet  tritarate  this  obstacle  is  removed,  and 
we  now  have  a  reliable  and  accurate  means  of 
preparing  our  solutions  extemporaneously. 

A  large  number  of  drugs  have  been  employed 
subcutaneously ;  in  fact,  those  which  have  not 
been  so  given  are  the  exception  rather  than 
the  rule.  Unfortunate  results  have  often  fol- 
lowed this  inclusiveness,  generally  because  the 
remedies  used  were  not  perfectly  soluble  in 
water  or  because  they  were  themselves  irri- 
tants. The  agents  which  are  especially  appro- 
priate for  this  method  of  administration  are 
the  alkaloids,  for,  because  of  their  usual  solu- 
bility, and  the  smallness  of  their  doses,  they 
fulfil  the  requirements  of  the  practice.  Many 
of  the  alkaloids  have  been  and  may  be  used 
thus,  but  those  which  are  especially  to  be 
recommended  and  which  are  most  often  used 
are  morphine,  atropine,  strychnine,  digitaline, 
physostigmine,  hyoscyamine  and  hyoscine, 
coniine,  pilocarpine,  caffeine,  apomorphine, 
cocaine,  and  ergotine.  Agents  other  than  alka- 
loids are  in  some  instances  proper  for  hypo- 
dermic injection,  and  alcohol,  generally  in  the 
form  of  whisky  or  brandy,  is  eminently  useful 
in  conditions  of  shock  and  collapse,  as  is  the 
similar  employment  of  ether.  Mercury  and 
arsenic  are  thus  given  at  times,  but  it  must  be 
confessed  that  the  necessity  of  giving  them 
subcutaneously  is  not  apparent  when  we  con- 
sider the  disadvantages  connected  with  the 
practice  and  the  little  urgency  in  the  cases 
where  they  are  ordinarily  indicated.  Quinine, 
as  has  already  been  said,  is  imperfectly  soluble 
save  in  acid  media,  and  therefore  is  doubly  ob- 
jectionable for  subcutaneous  use.  In  pernicious 
cases  of  malarial  fever,  however,  haste  is  of 


course  often  necessary,  and  then  the  local  ob- 
jections must  yield  to  the  general  urgent  re- 
quirements. Quinine  is  therefore  injected  in 
acid  solution.    (See  under  Cinchona.) 

The  advantages  possessed  by  the  hypodermic 
method  are  rapidity  and  certainty"  of  action, 
the  smallness  of  dose  necessary,  and  the  sub- 
stitution which  provides  for  a  stomach  which 
is  incapacitated.  The  effects  produced  are  far 
speedier  than  when  the  drug  is  given  by  mouth, 
and  ordinarily  are  to  some  degree  observable 
within  a  very  few  minutes.  The  full  effect  of 
the  remedy  is  also  accomplished  thus,  whereas 
otherwise  it  is  not  to  be  had,  for  in  the  case  of 
drugs  given  by  the  stomach  there  is  reason  to 
believe  not  only  that  absorption  is  less  com- 
plete than  when  they  are  injected  beneath 
the  skin,  but  that  destruction  of  a  portion  of 
the  remedy  is  caused  by  the  digestive  juices, 
with  a  natural  diminution  of  the  effect  sought. 
For  these  reasons,  too,  a  lesser  dose  suffices 
when  the  remedy  is  given  subcutaneously. 
The  value  of  hypodermic  medication  in  condi- 
tions of  gastric  intolerance  need  not  be  dwelt 
on.  Stimulation  is  often  the  essential  where 
the  stomach  is  least  tolerant,  and  then  it  is 
that  hypodermic  stimulation  may  bridge  the 
time  until  the  stomach  again  becomes  compe- 
tent, and  thus  may  settle  the  question  of  life 
or  death. 

Hypodermic  medication,  however,  has  its 
disadvantages,  though  they  are  many  of  them 
removable  with  care.  The  injection  should  be 
made  into  the  subcutaneous  connective  tissue, 
from  which  it  is  absorbed  by  the  circulation. 
Occasionally,  however,  the  needle  point  enters 
the  calibre  of  a  vessel  and  the  injection  is 
made  directly  into  the  circulation.  Under 
thes6  circumstances  the  entire  dose  is  hurled 
en  masse  at  the  nervous  centres,  with  the  re- 
sult of  causing  sudden,  intense,  and  sometimes 
fatal  symptoms.  At  times  the  needle  will  pass 
through  a  vessel  rather  than  simply  enter  it. 
In  this  case  its  removal  leaves  a  traumatic  pas- 
sage from  the  injected  material  to  the  vessel, 
with  the  result  that  absorption,  though  less 
rapid  than  when  the  drug  is  injected  immedi- 
ately into  the  blood  stream,  is  nevertheless 
sudden  and  the  symptoms  are  often  grave. 
The  strict  observance  of  the  cautions  laid 
down  as  to  the  syringe  and  the  solution  will 
do  much  to  prevent  another  danger  of  hypo- 
dermotherapy — namely,  abscess  production — 
and  what  will  presently  be  said  of  the  per- 
formance of  the  injection  will  add  more ;  but, 
in  spite  of  all,  abscess  will  sometimes  result. 
This  is  a  more  frequent  sequel  in  the  debili- 
tated, and  in  them  the  inflammation  may  be 
extensive  and  dangerous,  even  to  the  extent  of 
gangrene.  In  many  cases  a  true  abscess  in- 
deed does  not  result,  but  for  many  days  there 
is  a  brawny  infiltration  of  the  parts,  which 
may  be  accompanied  by  much  heat,  redness, 
and  tenderness.  The  inflammatory  signs  sub- 
side, and  yet  the  induration  may  persist  for  a 
long  time.  In  other  cases  induration  alone 
is  present  from  the  time  of  the  injection,  and 
without  inflammatory  symptoms  appearing  at 
any  time.  This  induration  may  indeed  be  per- 
sistent, almost  without  limit.    The  treatment 
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of  local  inflammation  resulting  from  hypo- 
dermic injection  is  primarily  abortive,  and 
consists  chiefly  in  the  prolonged  application  of 
cold.  If  this  fails,  free  incision  and  antiseptic 
dressing  become  necessary;  but  prophylaxis 
should  be  our  chief  effort,  for  an  abscess  re- 
sulting from  a  hypodermic  injection  must  al- 
ways be  a  source  of  mortification  to  the 
sensitive  practitioner,  even  though  it  is  not 
always  avoidable.  Tetanus,  too,  may  occur  as 
a  result  of  subcutaneous  injection,  though, 
fortunately,  it  is  an  infrequent  complication ; 
and,  finally,  it  must  not  be  forgotten  that  dis- 
ease may  be  transmitted  from  patient  to  pa- 
tient by  the  needle,  as  it  may  by  any  other 
surgical  instrument. 

In  giving  a  hypodermic  injection  a  part  of 
the  body  is  selected  which  is  free  from  large 
vessels,  which  is  not  likely  to  be  exposed  to 
subsequent  irritation,  and  over  which  there  is 
a  sufficiency  of  soft  tissues.  Prominences  are 
therefore  to  be  avoided,  and  the  deltoid  re- 
gion, the  abdomen,  the  back,  the  buttocks,  the 
flanks,  the  thighs,  and  the  calves  are  the  situa- 
tions usually  selected.  The  skin  over  the 
chosen  area  is  thoroughly  cleansed  by  washing 
with  soap  and  water,  with  alcohol,  and  with 
some  antiseptic  solution.  The  syringe,  scru- 
pulously cleaned,  is  filled  carefully,  and  all  air 
bubbles  are  forced  out  by  turning  the  syringe- 
needle  up  and  slowly  pressing  the  piston  until 
the  bubbles  escape  from  the  needle  and  only 
the  solution  flows  out ;  the  needle  is  thus  filled 
with  the  solution  as  well.  The  dose  is  deter- 
mined on,  and,  if  the  piston-rod  is  provided 
with  a  check,  this  is  set  to  the  required  dose. 
The  operator  will  then  generally  lift  a  fold  of 
the  skm  and  tissues  between  the  fingers  of  one 
hand,  while  with  the  other  he  quickly  inserts 
the  needle  into  the  fold,  passing  its  point  deep 
below  the  surface,  lest  if  the  injection  is  made 
superficially  there  shall  be  more  injury  to  the 
delicate  connections  of  the  skin  to  its  under- 
lying tissues  and  more  danger  of  subsequent 
infiammation.  By  some  the  needle  is  moved 
about  a  little  before  the  injection  is  made,  with 
the  idea  of  breaking  up  the  tissues  to  allow  of 
the  reception  and  absorption  of  the  injected 
matter.  This  is  scarcely  necessary,  and  is  cer- 
tainly not  free  from  the  suspicion  of  causing 
subsequent  mischief.  If  this  moving  the  nee- 
dle about  is  practised  at  all,  it  certainly  should 
be  done  only  to  the  slightest  degree.  The  in- 
jection is  now  made,  the  needle  withdrawn, 
and  the  wheal  or  swelling  which  follows  the 
injection — whose  cause  is  the  fluid  injected, 
and  whose  size  therefore  varies  with  its 
amount — is  dissipated,  and  absorption  is  con- 
sequently promoted  by  gently  rubbing  the 
part.  In  all  cases  gentleness  must  accompany 
every  step  of  the  procedure ;  and  where  it  is 
necessary  to  repeat  the  injection  frequently  it 
is  wise  to  separate  the  points  of  insertion  by 
considerable  intervals,  if  not  to  distribute 
them  in  various  parts  of  the  body. 

Henet  a.  Gkipfin. 

HYPOPHOSPHITES  owe  their  medici- 
nal virtues  chiefly  to  the  phosphorus  they 
contain  and  to  their  hypothetical  contribution 


of  that  substance  to  diseased  tissues.  That 
such  an  action  takes  place  is  po.ssible,  but  it 
certainly  is  not  proved,  and  where  phosphor- 
us is  needed  phosphorus  should  be  given  and 
no  dependence  should  be  placed  upon  the 
hypophosghites.  These  salts,  nevertheless,  do 
seem  possessed  of  some  therapeutical  value, 
though  it  must  be  confessed  that  it  is  usually 
a  slight  one,  and  yet  in  some  oases  of  debilitat- 
ing disease  their  employment  is  apparently 
productive  of  benefit.  It  is  in  chronic  pulmo- 
nary tuberculosis  that  the  hypophosphites  have 
their  greatest  employment,  and,  though  they 
certainly  have  not  effected  all  that  was  ex- 
pected of  them  when  first  they  were  employed, 
yet  in  some  tubercular  cases  benefit  appears  to 
be  derived  from  their  use.  Their  use  at  the 
present  time  is  more  popular  than  professional ; 
though  physicians  often  employ  them  in  pul- 
monary tuberculosis,  they  seldom  do  so  to  the 
exclusion  of  more  trustworthy  remedies.  To 
the  maker  of  proprietary  medicines,  however, 
their  value  appears  unquestionable,  and  laity 
and  physicians  alike  are  daily  informed  of  the 
value  of  this  emulsion  or  that  mixture,  among 
whose  active  ingredients  are  ''the  hypophos- 
phites of  calcium,  sodium,  potassium,  and 
iron."  Conditions  other  than  pulmonary  tu- 
berculosis have  been  thought  benefited  when 
thus  treated,  and  these  are  in  the  main  nutri- 
tional disorders.  Scrofula  is  one  of  these,  and 
the  results  of  its  treatment  with  the  hypophos- 
phites have  been  highly  esteemed.  Bone  dis- 
eases, too,  are  thus  treated,  especially  in  case 
the  patients  are  children.  This  practice  cer- 
tainly seems  a  reasonable  one,  particularly  when 
calcium  hypophosphite  is  employed,  but,  even 
so,  no  advantage  exists  over  the  use  of  calci- 
um phosphate,  and  the  practical  results  are 
scarcely  more  brilliant  than  when  phospho- 
rus itself  is  used,  or  even  the  calcium  salts  in 
general.  In  disorders  of  the  nerve-centres  the 
hypophosphites  have  had  a  considerable  em- 
ployment from  their  supposed  action  to  yield 
phosphorus  to  the  tissues  which  appeared  to 
require  it.  No  great  value  appears  to  reside 
in  this  use  of  hypophosphites,  and  certainly 
they  possess  no  advantage  over  phosphorus 
itself.  The  hypophosphite  of  iron  is  tonic,  as 
are  all  the  iron  preparations,  but  the  especial 
advantage  of  this  salt  in  aniemio  conditions 
associated  with  impairment  of  the  nerve-cen- 
tres is  certainly  in  need  of  proof.  There  is 
one  application  of  the  hypophosphites  which, 
though  quite  empirical,  is  yet  of  considerable 
value,  and  that  is  in  the  treatment  of  styes, 
furuncles,  and  similar  siippurative  lesions.  In 
stich  states  the  administration  for  a  time  of 
the  syrup  of  hypophosphites  with  iron  will 
often  prove  in  the  highest  degree  beneficial, 
both  to  abort  the  process  and  to  prevent  the 
repetition  which  is  so  commonly  a  feature  in 
these  cases. 

Calcium  hypophosphite,  calcii  hypophos- 
phis  (U.  S.  Ph.,  Br.  Ph.),  occurs  in  colourless, 
transparent  crystals,  or  in  lustrous  scales,  or  in 
a  white,  crystalline  powder.  It  is  odourless, 
permanent  in  the  air,  and  of  bitter,  disagree- 
able taste.  Its  formula  is  Ca(PH!iOa)j.  It  is 
soluble  in  water,  but    insoluble    in    alcohol. 
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The  dose  is  from  10  to  30  grains.  The  soluble 
sulphates  and  carbonates  are  precipitated  by 
calcium  hypophosphite. 

Ferric  hypophosphite,  ferri  hypophos- 
phis  (U.  S.  Ph.),  is  a  white  or  grayish-white 
powder,  without  odour,  of  little  taste,  and  per- 
manent in  the  air.  It  is  only  slightly  soluble 
in  water.  Its  formula  is  Fe2(PH20a)6.  The 
dose  is  from  5  to  10  grains,  and  it  is  usually 
given  in  the  form  of  pill,  powder,  or  syrup. 

Potassium  hypophosphite,  potassii  hypo- 
phosphis  (U.  S.  Ph.),  occurs  in  white,  opaque 
crystals  or  crystalline  masses  or  as  a  granular 
powder.  It  is  without  odour,  of  a  pungent, 
saline  taste,  and  very  deliquescent.  Its  formu- 
la is  KPHjO,.  The  dose  is  from  10  to  30 
grains. 

Sodium  hypophosphite,  sodii  hypophos- 
phis  (U.  S.  Ph.,  Br.  Ph.),  appears  in  small, 
colourless,  transparent,  lustrous  plates  or  in  a 
granular  powder.  It  is  without  odour,  but 
has  a  bitterish  and  saline  taste.  It  is  very 
deliquescent  in  moist  air.  Its  formula  is 
NaPHjOa.    The  dose  is  from  10  to  30  grains. 

Syrup  of  hypophosphites,  syrupus  hypo- 
phosphitum  (U.  S.  Ph.),  contains  45  parts  of 
calcium  hypophosphite,  15  of  potassium  hypo- 
phosphite, 15  of  sodium  hypophosphite,  2  of 
diluted  hypophosphorous  acid,  500  of  sugar,  5 
of  spirit  of  lemon,  and  water  enough  to  make 
1,000  parts.  The  dose  is  from  1  to  3  fl. 
drachms.  It  is  a  desirable  form  in  which  to 
administer  the  hypophosphites. 

Syrup  of  hypophosphites  with  iron,  syrupus 
hypophosphitum  cum  ferro  (U.  S.  Ph.),  contahis 
ferrous  lactate  and  potassium  citrate,  1  per 
cent,  each,  in  syrup  of  hypophosphites.  The 
dose  is  from  1  to  3  fl.  drachms. 

A  syrup  of  the  hypophosphites  of  calcium 
and  sodium  is  sometimes  employed,  as  is  a 
syrup  of  calcium  hypophosphite  alone.  Direc- 
tions for  making  these  are  given  in  the  Na- 
tional Formulary.  The  hypophosphites  are 
incompatible  with  soluble  salts  of  silver,  cop- 
per, and  mercury. — Henry  A.  Griffin, 

HYPOPHOSPHOROUS  ACID  is  offi- 
cial in  the  form  of  acidum  hypophosphorosum 
dilutum  (U.  S.  Ph.).  This  10-per-cent.  solu- 
tion is  given  in  doses  of  from  10  to  30  minims. 
For  its  indications,  see  Phosphorus. 

HYPOSULPHITES  are  bases  united  with 
an  acid  of  which  the  formula  is  theoretically 
HjSjOa,  but  which  on  liberation  is  at  once  de- 
composed into  sulphurous  acid  and  sulphur. 
It  is  to  this  evolution  of  sulphurous  acid  that 
the  hyposulphites  as  well  as  the  sulphites  and 
bisulphites  owe  their  medicinal  usefulness,  for 
sulphurous  acid  is  highly  antagonistic  to  para- 
sitic life,  whether  animal  or  vegetable,  and 
therefore  diseases  which  depend  upon  the  pres- 
ence of  parasites  may  thus  be  treated  with 
reason,  provided,  of  course,  that  access  of  the 
acid  to  the  parasite  is  possible  and  in  sufficient 
amount.  The  employment  of  sulphurous  acid 
itself,  save  in  dilute  solutions,  is  of  course  diffi- 
cult because  of  its  gaseous  nature,  and  there- 
fore the  salts  which  will  liberate  it  become 
useful,  especially  because  of  the  unstable  na- 
ture of  these  salts  and  the  facility  with  which 


the  liberation  takes  place.  Although  the  sul- 
phites and  bisulphites  are  thus  active  as  well 
as  the  hyposulphites,  there  seems  to  be  some 
advantage  in  employing  the  last-named  salts, 
for  they  are  less  likely  than  are  the  sulphites 
to  absorb  oxygen  and  thus  to  become  trans- 
formed into  sulphates. 

The  therapeutical  employment  of  the  hypo- 
sulphites is  confined  to  cases  in  which  their 
local  application  can  be  made,  for,  naturally, 
direct  contact  of  the  sulphurous  acid  with  the 
parasite  is  necessary  if  the  practice  is  to  be 
successful.  The  local  application  of  hyposul- 
phites is  often  efficient  for  cutaneous  diseases 
of  a  parasitic  nature,  such,  as  rinffworm,  pity- 
riasis versicolor,  scabies,  and  porrigo.  Inflam- 
mations of  the  mouth  such  as  thrush,  are  also 
relieved.  Gastric  fermentation  is  benefited  in 
the  same  way,  for  the  action  of  the  hyposul- 
phites in  that  condition  is  a  local  one.  To  ex- 
pect benefit  from  the  administration  of  hypo- 
sulphites in  zymotic  and  septic  diseases  is, 
however,  unreasonable,  for  it  is  evident  that  a 
sufficiency  of  the  remedy  can  not  with  safety 
be  given  to  cause  systemic  disinfection,  and 
attempts  thus  to  treat  these  diseases  have  re- 
sulted only  in  failure. 

Sodium  hyposulphite,  sodii  hyposulphis 
(U.  S.  Ph.),  natrium  thiosulfuricum  (Ger.  Ph.), 
is  also  called  sodium  thiosulphate.  It  occurs 
in  colourless,  transparent  crystals,  without 
odour  but  of  a  bitter  taste.  It  is  very  soluble 
in  water,  but  insoluble  in  alcohol.  Its  formula 
is  NajSjOs  +  5HaO.  The  dose  is  from  10  to  30 
grains.  For  external  application,  a  solution 
is  employed  which  usually  contains  1  drachm 
of  the  salt  to  1  oz.  of  water. 

Other  hyposulphites  may  be  employed,  since 
the  remedial  action  of  all  of  them  is  the  same, 
but  beyond  the  sodium  salt  none  are  official. 
Henry  A.  Griffin. 


ICE. — The  use  of  ice  internally  is  chiefly 
for  the  purposes  of  allaying  thirst  and  nausea, 
and  of  soothing  the  throat  in  various  painful 
conditions.  For  all  these  purposes  ice  bro- 
ken into  small  fragments,  the  "  Eispillen  "  of 
the  Germans,  may  be  employed.  When  it  is 
used  for  its  effect  on  the  stomach,  the  pieces 
should  be  swallowed  whole ;  when  a  local  ac- 
tion on  the  throat  is  sought  for,  they  may  be 
allowed  to  dissolve  slowly  in  the  mouth.  In 
almost  all  cases  of  nausea  it  is  necessary  to  re- 
strain the  patient  from  swallowing  the  ice  too 
freely,  for  the  accumulation  of  water  in  the 
stomach  would  have  a  tendency  to  defeat  the 
object  in  view. 

Applied  topically,  ice  acts  partly  by  dimin- 
ishing the  amount  of  blood  contained  in  the 
part,  by  virtue  of  stimulating  the  vaso-motor 
nerves.  In  this  way  it  serves  the  purpose  of 
relieving  superficial  congestions  and  inflamma- 
tions, also  that  of  facilitating  the  reduction  of 
a  strangulated  hernia.  It  is  usual  to  confine 
the  ice,  previously  pounded  into  bits,  in  a  bag. 
The  ice  bag  should  be  waterproof  and  of  light 
texture,  so  that  it  may  not  be  unduly  heavy. 
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A  lump  of  ice  is  a  ready  application  for  the 
control  of  the  capillary  hemorrhage  that  re- 
sults from  wounds  of  superficial  parts,  and  the 
introduction  of  a  piece  of  ice  into  the  vagina 
has  been  found  serviceable  as  a  means  of  stop- 
ping ^osi-^aWMW  hemorrhage  from  the  uter- 
us, acting,  no  doubt,  in  a  reflex  manner.  In 
severe  oases  it  is  not  to  be  rated  as  of  very  great 
value,  but  may  be  resorted  to  as  an  expedient 
in  an  emergency. 

Besides  its  action  on  the  part  to  which  it  is 
immediately  applied,  ice  appears  to  exert  a 
soothing,  sedative  action  on  deep-seated  or- 
gans ;  hence  the  ice  bag  is  often  of  service  in 
the  early  stages  of  acute  inflammation  of  the 
internal  organs,  such  as  meningitis,  cerebral  or 
spinal,  encephalitis,  myelitis,  bronchitis,  pneu- 
monia, pleurisy,  pericarditis,  peritonitis,  in- 
flammations of  the  various  abdominal  and 
pelvic  organs  or  of  the  connective  tissue  within 
the  pelvis,  epididymitis,  and  orchitis.  It  may 
be  said  of  the  ice-bag  treatment  of  deep-seated 
inflammations  that  it  tends  to  relieve  pain, 
although  with  some  patients  the  sensation  of 
cold  produced  by  the  ice  is  less  bearable  than 
the  pain  of  the  disease  itself.  Consequently, 
so  far  as  the  relief  of  pain  is  concerned,  it  is 
best  not  to  insist  on  the  use  of  ice  when  the 
patient  finds  it  annoying  ;  in  many  instances, 
if  not  in  the  majority,  hot  applications  are 
more  agreeable  and  (juite  as  efficient. 

Tlie  purely  sedative  action  of  cold,  quite 
apart  from  its  vaso-constringent  action,  may  be 
brought  into  requisition  to  advantage  in  cer- 
tain non-infiammatory  affections,  notably  those 
dependent  on  "  irritability  "  of  portions  of  the 
central  nervous  system,  or  on  disturbed  action 
of  the  sympathetic  nervous  system.  The  appli- 
cation of  ice  to  the  spine  has  long  been  recog- 
nised as  productive  of  important  physiological 
results.  Thus,  years  ago  it  was  taught  that  it 
had  a  powerful  influence  in  diminishing  both  the 
force  and  the  frequency  of  the  heart  s  action. 
"  For  this  reason,"  said  Todd  to  his  pupils, 
"  you  must  not  apply  it  for  too  long  a  time  or 
over  too  great  an  extent  of  surface ;  you  must 
watch  your  patient  and  remove  and  reapply  it 
as  his  condition  shall  indicate."  Dr.  John 
Chapman  {Lancet,  June  4,  1864)  denied  that 
"  ice  down  the  spine  "  had  such  an  effect,  and 
alleged  that  ice  applied  to  the  middle  of  the 
spine  actually  increased  the  strength  and  fre- 
quency of  the  heart's  action.  In  the  previous 
year  Dr.  Chapman  had  published  a  book  giv- 
ing his  experience  with  the  use  of  heat  and 
cold  applied  to  the  spine,  especially  in  certain 
functional  diseases  of  women.  These  measures 
have  not  been  found  very  valuable  in  the  ex- 
tensive range  of  diseases  to  which  Dr.  Chap- 
man thought  them  applicable,  but  they  are 
very  efficient  under  some  circumstances.  The 
application  of  ice  to  the  whole  length  of  the 
spine  has  been  found  to  be  exceedingly  service- 
able in  severe  cases  of  seasickness,  even  those 
in  which  other  remedies,  such  as  chloroform, 
iced  champagne,  and  effervescing  waters,  had 
been  tried  in  vain  (S.  M.  Bradley,  Lancet,  Dec. 
3,  1864).  Applied  over  the  junction  of  the 
dorsal  and  lumbar  portions  of  the  spine,  ice 
seems  to  have  some  effect  in  increasing  the 


amount  of  blood  circulating  in  the  pelvic  or- 
gans, and  consequently  to  be  of  some  service 
in  amenorrhea  and  scanty  menstruation. 

Quite  recently  a  novel  method  of  using  ice 
as  an  antipyretic  was  described  by  Dr.  P. 
Blaikie  Smith,  of  Aberdeen  (Brit.  Med.  Jour., 
May  11,  1895).  He  calls  the  procedure  "ice 
cradling."  The  subject,  he  said,  had  flrst  at- 
tracted his  attention  about  two  years  before, 
when  Dr.  W.  Soltau  Penwick  reported  encour- 
aging results  following  the  adoption  of  certain 
antipyretic  procedures  in  cases  of  acute  sthenic 
pneumonia.  Out  of  one  hundred  and  eight 
oases  treated  by  sponging  or  ice  cradling  the 
mortality  had  amounted  to  10  per  cent.,  while 
the  death-rate  in  five  hundred  and  fifty-two 
cases  treated  in  the  ordinary  way  had  reached 
33  per  cent.  /During  the  two  months  preced- 
ing his  report  Dr.  Smith  had  had  several 
cases  of  acute  pneumonia  in  which  his  method 
of  carrying  out  the  treatment  had  been  practi- 
cally the  same  as  that  described  by  Dr.  Pen- 
wick. The  patients  were  placed  in  bed,  and 
over  the  body  and  legs  two  large  cradles  were 
arranged  extending  from  the  shoulders  to  the 
feet.  Six  or  eight  small  pails  filled  with  ice 
were  attached  to  the  arches  of  the  cradles ;  a 
thermometer  was  hung  from  the  centre  of  the 
upper  cradle,  and  both  the  cradles  were  cov- 
ered, first  with  a  blanket,  then  with  a  water- 
proof, and  lastly  with  the  usual  covering.  The 
pails  were  refilled  as  the  ice  melted,  and  the 
temperature  of  the  air  under  the  cradles,  of 
the  ward,  and  of  the  patients  was  taken  every 
four  hours  ;  the  temperature  of  the  air  under 
the  blankets  before  the  cradles  were  placed  in 
position  was  also  taken.  This  treatment  was 
maintained  until  the  patient's  temperature  be- 
came normal.  These  cases,  says  Dr.  Smith, 
were  examples  of  acute  sthenic  pneumonia,  all 
of  them  complicated  with  pleurisy,  and  in  one 
instance  the  pneumonia  was  double.  All  the 
patients  recovered. 

With  regard  to  the  effect  of  the  treatment  on 
the  bodily  heat,  says  Dr.  Smith,  no  marked  de- 
pression was  observed  in  one  of  two  cases  re- 
ported by  him.  The  temperature  declined 
gradually  and  in  a  somewhat  fluctuating  man- 
ner, the  fall  becoming  more  rapid  as  the 
crisis  approached.  The  pulse-  and  respira- 
tion-rates, and  their  ratios  to  each  other, 
seemed  practically  unaffected  by  the  treat- 
ment. 

In  the  other  case  the  influence  of  the  ice  in 
this  respect  was  more  apparent,  for  with  a  tem- 
perature of  105°  the  pulse  was  only  100  and 
the  respirations  ranged  between  30  and  35  a 
minute. 

Dr.  Smith  states  that  he  was  unable  to  dis- 
cover any  marked  signs  of  improvement  fol- 
lowing the  complete  establishment  of  the 
treatment.  There  was  no  sudden  fall  of  tem- 
perature, but,  although  there  was  no  decided 
reduction  in  the  temperature,  the  pyrexia 
(even  in  one  case  where  both  lungs  were  ex- 
tensively involved)  did  not  attain  a  great 
height,  and  he  is  inclined  to  think  that  the 
treatment  exercised  a  restraining  influence  on 
the  bodily  heat.  The  pulse  and  respiration 
also  seemed   to  be  under    restraint,  for  the 
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heart's  action  was  in  no  case  unduly  rapid  or 
weak,  and  the  breathing  was  never  a  source  of 
anxiety.  The  patients,  as  a  rule,  felt  comfort- 
able under  the  treatment,  although  one  or  two 
complained  of  cold  feet.  In  one  patient  in- 
ordinate perspiration  was  a  marked  feature, 
but  the  discomfort  arising  from  this  symptom 
disappeared  at  once  with  the  establishment  of 
the  ice  cradling. 

Regarding  the  means  by  which  the  antipy- 
retic results  were  brought  about,  the  author 
thinks  that  a  twofold  influence  was  at  work — 
that  of  the  air  under  the  cradles  and  that  of 
the  ice  pails.  It  is  doubtful,  he  says,  which  of 
the  factors  was  the  more  powerful,  although 
he  inclines  to  the  belief  that  the  lowering  of 
the  temperature  produced  by  the  cradles  was 
greater  than  that  due  to  the  melting  of  the 
ice. 

Judging  from  what  he  has  seen  of  the  pro- 
cedure, Dr.  Smith  is  disposed  to  recommend 
ice  cradling  as  a  mild  form  of  antipyretic 
treatment,  suitable  for  sthenic  oases  of  acute 
pneumonia,  for  it  is  easy  of  application,  is  not 
violent  in  its  effects,  is  not  fatiguing  to  the 
patient,  and  is  readily  carried  out  in  any  dis- 
ease where  a  restraining  influence  on  pyrexia 
and  its  attendant  symptoms  is  desired. 

ICELAND  MOSS.— See  Cetraeia. 

ICHTHYOCOLLA.— See  Isinglass. 

ICHTHYOL  is  a  name  which  has  been  ap- 
plied both  to  a  crude  oil  obtained  from  certain 
bituminous  rocky  deposits  found  in  mountain- 
ous regions  of  the  Tyrol,  and  also  to  the  prod- 
uct of  the  action  of  concentrated  sulphuric 
acid  upon  this  oil.  It  is  the  latter  only  which 
is  used  in  medicine.  The  bituminous  rock 
from  which  the  crude  oil  is  extracted  is  found 
in  the  neighbourhood  of  Seefeld,  occurring  in 
veins  or  strata  varying  in  thickness,  as  well  as 
in  the  amount  of  bitumen  contained  from 
10  to  20  per  cent.  The  rock  may  be  either 
shaly  or  porous  and  spongy,  or  compact  and 
hard  like  limestone.  Where  it  occurs  there 
are  found  numerous  fossil  impressions  of  fishes 
as  well  as  many  petrified  fishes.  From  these 
indications,  and  others  more  general  in  charac- 
ter derived  from  the  rock  conformation,  it  is 
conjectured  that  the  bituminous  deposit,  not- 
withstanding the  fact  that  it  now  lies  five 
thousand  feet  above  the  sea  level,  is  the  prod- 
uct of  organic  remains  of  prehistoric  fishes 
and  other  marine  animals  imprisoned  there  in 
some  past  age  before  the  rocks  had  emerged 
from  the  sea,  which,  as  is  well  known,  once 
reached  to  the  foot  of  the  Alps.  This  conjec- 
ture has  been  further  corroborated  by  finding 
in  the  bitumen  the  bases  of  bone  tar-oil.  Prom 
this  supposed  origin  is  the  name  ichthyol  de- 
rived. 

To  obtain  the  crude  oil  the  rock  is  subjected 
to  dry  distillation  in  iron  retorts  of  peculiar 
construction,  the  resulting  product  being  a  tar- 
like mass  of  a  peculiar  penetrating  and  disa- 
greeable odour.  After  long  standing  this  mass 
separates  spontaneously  into  a  very  thick  pitch- 
like substance  and  a  thin  dark  oil.  The  latter 
is  then  purified  and  rectified,  and  thus  the  re- 
maining tarry  matter  is  removed,  leaving  a 


clear  oil  to  which  the  peculiar  odour  is  found 
to  belong.  It  differs  decidedly  from  other  min- 
eral oils,  not  only  in  its  odour,  but  also  in  the 
large  proportion  of  sulphur  which  it  contains, 
which  is  in  such  close  chemical  union  with  the 
other  components  as  not  to  be  separable  from 
the  oil  without  the  latter  being  totally  de- 
stroyed. The  oil  is  further  characterized  by  a 
sea-green  fluorescence.  When  this  crude  oil 
is  treated  with  concentrated  sulphuric  acid  it 
becomes  heated  sometimes  to  100°  C.  (312°  P.), 
and  the  acid  is  taken  up  by  the  oil  in  consid- 
erable quantity  with  the  development  of  much 
sulphurous  acid.  Thereby  is  formed  a  sulpho- 
acid,  an  ichthyolsulphonic  acid.  After  it  has 
been  freed  from  the  superfluous  sulphuric  and 
sulphurous .  acids  and  combined  with  a  base, 
usually  ammonium  or  sodium,  a  notable  change 
in  colour  takes  place  as  well  as  in  the  odour,  • 
which  latter  is  wholly  different  from  that  of 
the  crude  oil.  It  is  bituminous  and  empyreu- 
matic  in  character.  This  prepared  substance, 
to  which  the  name  ichthyol  is  most  commonly 
applied,  is  a  thick,  tar-like  liquid,  of  a  dark- 
brown  colour,  which  when  thoroughly  refined 
is  perfectly  soluble  in  water,  and  also  in  equal 
parts  of  alcohol  and  ether.  The  chemical  for- 
mula for  the  sodium  compound  is  CjsHsoSa 
Na^Oa.  Ichthyol  is  therefore  a  salt  formed  from 
a  dibasic  acid — a  sulphoichthyolate  (or  ichthy- 
olsulphonate)  of  sodium  or  ammonium  as  the 
case  may  be.  Zinc  and  lithium  salts  have  also 
been  formed. 

Ichthyol  is  chiefly  remarkable  for  the  large 
proportion  of  sulphur  it  contains,  a  larger  pro- 
portion than  that  found  in  the  crude  oil.  It  is 
nevertheless  but  slightly  irritating  to  the  skin, 
much  less  so  than  an  ointment  containing  a 
like  amount  of  sulphur  would  be.  Moreover, 
it  may  be  combined  with  preparations  of  lead 
and  mercury  without  producing  black  sul- 
phides. To  the  contained  sulphur  it  doubtless 
owes  its  property  as  a  reducing  agent — the 
property  to  which  its  therapeutic  virtues  are 
mainly  ascribed,  and  which  has  suggested  its 
use  in  a  wide  range  of  diseases,  both  internal 
and  external.  The  most  exhaustive  investiga- 
tion of  its  various  applications  has  been  made 
by  Dnna,  of  Hamburg. 

Upon  the  external  integument  the  action  of 
ichthyol  especially  concerns  the  process  of  cor- 
nification,  which,  as  is  well  known,  involves  a 
process  of  deoxidation.  The  effect  of  mild  ap- 
plicatiftns  on  the  intact  horny  layer  is  to  ren- 
der it  thicker,  denser,  and  harder.  If  the 
application  is  continued  for  some  time  a  divi- 
sion in  the  horny  layer  takes  place  into  an 
upper,  dark-coloured,  loosened  layer  (that  part 
which  has  been  thoroughly  permeated  by  the 
drug)  and  a  deeper,  clear  layer  which  has  been 
newly  formed  under  the  influence  of  the  appli- 
cation from  the  uppermost  layer  of  the  prickle 
cells,  an  artificial  cornification  due  to  the  re- 
ducing process.  To  the  same  process  is  due 
the  discoloration  of  the  upper  layer  in  the 
same  manner,  though  less  in  degree,  as  from 
the  use  of  chrysarobin.  An  occasional  inci- 
dental effect  of  the  application  to  the  skin  is 
the  production  of  pustulation,  which  is  attrib- 
uted chiefly  to  the  overproduction  of  horn  cells 
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in  the  follicles,  impeding  the  escape  of  pus 
germs  that  are  accidentally  present. 

On  the  superficial  blood-vessels  the  effect  of 
the  mild  action  is  to  cause  contraction  and 
diminution  of  their  calibre  through  condensa- 
tion of  the  endothelium,  thereby  tending  to 
counteract  hypercEmia  and  the  effects  of  in- 
flammation, heat,  redness,  and  swelling,  even- 
tually also  diminishing  pain.  Similar  effects, 
it  is  alleged,  are  produced  by  the  internal  ac- 
tion of  the  drug.  When,  on  the  other  hand, 
the  action  is  excessive,  especially  where  ichthyol 
has  been  applied  strong  to  places  where  the 
skin  is  thin,  as  upon  the  eyelids,  an  opposite 
effect  may  result,  with  redness  and  swelling. 

The  horny  layer  is  affected  alike  by  mild 
and  by  strong  applications.  But  on  the  rete 
the  latter  tend  to  produce  softening  and  de- 
generation. Vesicles  and  bullae  may  form  with 
a  thick  horny  layer  above.  Through  the  strong 
action  the  blood-vessels  suffer  injury,  and  exu- 
dations occur.  On  the  collagenous  framework 
of  the  cutis  the  effect  is  to  cause  softening  and 
resorption,  an  effect  which  may  be  of  service 
to  reduce  the  thickenings  of  old  eczemas,  sclero- 
derma, and  elephantiasis,  and  also,  it  is  main- 
tained, in  the  scars  of  variola,  acne,  and  keloid. 
(Unna.) 

In  burns  of  the  first  grade,  or  of  the  second 
grade  so  long  as  the  blisters  are  small  and  in- 
tact, strong  applications  of  ichthyol  have  been 
found  of  great  benefit,  allaying  the  pain,  re- 
ducing the  congestion,  and  often,  when  early 
applied,  preventing  vesiculation  and  thus  re- 
taining at  the  first  grade  what  otherwise  would 
be  a  burn  of  the  second  grade.  In  this  case, 
though  the  application  to  the  surface  is  a 
strong  one,  the  action  that  reaches  the  rete 
and  vascular  layer  is  mild,  and  only  the  pri- 
mary effect  is  produced.  If,  however,  the  sur- 
face is  eroded  and  the  swollen  prickle  cells  are 
exposed,  a  strong  application  causes  irritation 
and  catarrhal  inflammation.  The  effect  is  not 
the  same,  however,  upon  a  clean-cut  surface 
or  incised  wound.  Here  an  application  of  the 
pure  ichthyol  will,  it  is  said,  cause  the  surfaces 
to  adhere  and  unite  by  first  intention. 

In  erysipelas  ichthyol  has  been  used  quite 
extensively,  and  the  testimony  to  its  value  in 
this  disease  is  abundant.  In  many  cases  its 
effect  is  quite  remarkable,  reducing  congestion, 
tension,  swelling,  and  pain,  and  apparently 
limiting  the  progress  of  the  disease.  The 
stronger  applications,  where  the  skin  is  thick 
and  the  epidermis  intact,  are  the  most  effective. 
The  remedy  may  be  used  either  in  salve  or 
superfatted  soap,  in  strengths  varying  from  3 
to  50  per  cent.,  in  watery  solution,  or  in  the 
form  of  a  spray  of  a  solution  in  alcohol  and 
ether,  or,  finally,  in  salve-  or  plaster-muslins. 
On  the  lower  extremities  the  following  may  be 
applied,  as  recommended  by  Unna : 

3  Ammonium  sulphoichthyolate, 
Ethereal  spirit  (spiritus  sethe- 

reus  [Qer.  Ph.] ),  each 10  parts ; 

Collodion 30    " 

In  erysipelatoid  affections  (the  erysipeloid  of 
Rosenbach)  the  remedy  is  equally  serviceable, 
though  requiring  less  strong  applications. 


Its  use  both  internally  and  externally  is  rec- 
ommended in  rosacea.  The  digestive  derange- 
ments that  commonly  accompany  this  affection 
furnish  the  chief  indication  for  its  internal 
use,  audit  is  maintained  by  Unna  that  some 
direct  (reducing)  effect  is  exerted  in  this  way 
upon  the  disordered  cutaneous  circulation. 
Externally,  the  milder  applications  are  recom- 
mended for  such  forms  as  simulate  eczema  and 
erythema,  while  for  the  papular  and  pustular 
varieties  the  stronger  applications  are  advised. 
For  intertrigo  a  10-per-cent.  salve  or  super- 
fatted soap  is  used,  or  the  watery  solution.  In 
eczema  marginatum  similar  applications,  to 
which  from  3  to  10  per  cent,  of  salicylic  acid  is 
added,  are  said  to  be  useful. 

In  nervous  eczemas  ichthyol  is  much  lauded 
by  Unna.  In  this  form  the  eczema  is  apt  to  be 
in  discrete  patches  with  papular  or  vesicular 
lesions,  without  much  impairment  of  the  horny 
layer,  so  that  a  comparatively  strong  applica- 
tion will  be  borne.  It  is  advised,  however, 
that  after  a  few  days  the  strength  be  dimin- 
ished, the  continuance  of  the  stronger  prepara- 
tions being  apt  after  a  time  to  irritate,  so  that 
unless  it  is  reduced  in  strength  the  good  effect 
will  be  annulled.  In  the  nervous  form  of  ecze- 
ma, especially  in  children,  the  remedy  should, 
it  is  said,  be  used  not  only  externally  but  in- 
ternally also.  From  5  to  10  drops  may  be  given 
to  children,  iu  wine  or  beer,  and  continued  for 
long  periods.  The  patients  are  said  to  soon 
acquire  not  only  tolerance  of  the  taste,  but 
even  a  liking  for  it. 

In  parasitic  eczemas,  though  ichthyol  is  but 
a  feeble  germicide,  it  nevertheless  is  a  useful 
remedy,  inasmuch  as  through  its  power  of  ab- 
stracting oxygen  it  may  tend  to  sterilize  the 
part,  both  by  a  certain  asphyxiating  effect 
upon  the  germs  and  by  its  promotion  of  a  solid 
horny  growth  which  would  serve  to  bar  fur- 
ther parasitic  invasion.  As  an  adjunct  to 
stronger  antiparasitics  or  to  other  anticatar- 
rhal  substances,  it  is  a  remedy  of  no  little 
value  in  various  diseases  of  a  parasitic  nature. 
In  the  following  formula  of  Unna's,  recom- 
mended more  particularly  for  lupus,  the  ich- 
thyol serves  to  counteract  the  keratolytie  effect 
of  the  bichloride  of  mercury : 

5  Hydrarg.  chlorid.  corros .  1  to  4  parts ; 
Sodii  sulphoichthyolat. .  5  to  10     " 
Aquffi  dest q.  s.  ad  100  " 

To  the  value  of  ichthyol  as  a  discutient  agent 
for  inflammatory  indurations  or  deposits  con- 
siderable testimony  has  been  advanced.  It  is 
recommended  for  old  inflammatory  thickenings 
of  the  skin,  for  swollen  glands,  for  rheumatic 
joints,  and  as  an  injection  in  hydrocele.  Local 
applications  of  it  in  the  arthritis  of  gout  and 
rheumatism  are  said  often  to  give  considerable 
relief  to  pain  and  to  reduce  inflammation. 
Unna  has  reported  rather  remarkable  effects 
in  a  case  of  lepra  from  the  use  of  sulphoich- 
thyolate of  ammonium,  used  both  externally 
and  internally.  Applications  were  made  vary- 
ing in  strength  from  10  to  60  per  cent.,  and 
doses  increased  from  10  to  15  drops  a  day  were 
given  internally  for  a  long  period. 

In  gonorrhosa  a  watery  solution  of  from  1  to 
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5  per  cent,  has  been  recommended  as  an  in- 
jection. 

In  the  administration  of  the  drug  the  prepa- 
ration most  commonly  employed,  whether  for 
internal  or  external  use,  is  the  sulphoiohthyo- 
late  of  ammonium.  Internally,  the  usual  dose 
is  5  minims,  three  times  a  day,  given  either  in 
pill  or  in  capsule.  For  external  use  a  watery 
solution  may  be  used,  a  solution  in  alcohol,  in 
ether,  or  in  vaseline  or  some  other  ointment 
base.  To  disguise  the  odour  it  is  recommended 
to  add  a  few  drops  of  an  alcoholic  solution  of 
equal  parts  of  oumarin  and  vaseline.  Cologne 
water  answers  also  very  well  as  a  menstruum. 
An  ichthyol  varnish,  virnisium  ichthyoli,  rec- 
ommended by  Unna,  will  be  found  very  useful 
for  application  to  the  skin  over  limited  areas 
of  disease.  It  is  made  by  mixing  40  parts  of 
starch  with  30  of  water,  then  adding  40  of 
ichthyol,  and  from  1  to  1|  of  fresh  albumin. 
It  dries  very  rapidly  and  remains  dry  after- 
ward, but  can  be  readily  washed  off  with 
water  at  any  time.  Another  formula  is  given 
by  Unna  for  an  antiseptic  dressing  in  minor 
surgery  and  in  parasitic  affections.  It  is 
known  as  virnisium  ichthyoli  carbolisatum, 
and  consists  of  25  parts  of  ichthyol,  3^  of  car- 
bolic acid,  50  of  starch,  and  22|  of  water.  To 
these  varnishes  other  reducing  substances, 
such  as  ohrysarobin,  may  be  added,  provided 
always  this  added  substance  is  first  mixed  with 
an  equal  quantity  of  water  or,  better,  linseed 
oil. 

[Dr.  L.  Guido  Scarpa  (Therap.  Woch.,  1895, 
No.  17;  Am.  Jour,  of  the  Med.  Sci.,  Aug.,  1895) 
has  used  ammonium  sulphichthyolate  in  vari- 
ous diseases  with  excellent  results.  After  a 
year's  experience  with  it  he  says  that  the  drug 
not  only  has  a  reducing  action  npon  tissues, 
rendering  them  anffimic,  contracting  the  blood- 
vessels, and  acting  as  an  antiphlogistic  and  even 
as  an  analgetic,  but  also  that  as  an  antiseptic 
it  has  a  direct  influence  upon  pathogenic  bac- 
teria, especially  upon  the  streptococcus  and 
diphtheria  bacillus,  to  a  lesser  degree  upon  the 
Bacillus  pyocyaneus,  and  the  typhus,  cholera, 
and  malignant  pustule  bacilli.  It  is  also  a 
conservator  of  tissue  waste,  and  can  be  borne 
in  large  doses  by  the  alimentary  tract.  Prom 
the  150  cases  under  observation,  in  which  the 
drug  was  used  in  solution  (1  to  3)  in  water, 
glycerin,  rectified  alcohol,  or  oil  of  pepper- 
mint, the  last  being  used  to  conceal  the  disa- 
greeable odour,  the  results  were  encouraging. 
Of  this  mixture  from  20  to  200  drops  were 
taken  each  day  well  diluted  in  water,  10  to 
15  oz. 

Ichthyol  has  been  found  to  be  of  great  serv- 
ice in  gynaecological  practice.  Its  use  in 
gynecology,  says  Dr.  Malcolm  Storer  in  an 
excellent  article  on  the  subject  (Boston  Med. 
and  Surg.  Jour.,  Aug.  2,  1894),  was  first  sug- 
gested by  Preund,  in  1890.  Preund  had  ob- 
served very  rapid  and  complete  cures  in  many 
cases  of  chronic  parametritis,  chronic  and  sub- 
acute perimetritis,  with  exudation  and  adhe- 
sions, cicatricial  atrophy  of  the  vagina  and 
cervix  uteri,  chronic  metritis,  and  salpingo- 
oophoritis.  He  had  also  found  it  valuable  in 
the  treatment  of  pruritus  and  of  cracked  nip- 


ples.   He  had  observed  an  extraordinary  sorbe- 
facient  and  analgetic  power  in  ichthyol. 

Other  investigators,  says  Dr.  Storer,  admit 
its  analgetic  qualities,  but  deny  that  it  pro- 
motes absorption.  Reitmann  and  Sohonauer 
have  reported  the  most  gratifying  results  with 
regard  to  pain  in  a  hundred  cases  of  inflam- 
mation. Bloch  was  the  first  to  apply  pure 
ichthyol  to  the  endometrium,  and  was  con- 
vinced of  its  resorbent  as  well  as  of  its  ano- 
dyne action.  He  noticed  great  improvement 
in  cases  of  acute  elytritis  and  chronic  metritis 
with  venous  engorgement.  That  its  effects 
were  not  due  to  the  use  of  a  glycerin  solution 
he  proved  by  a  series  of  experiments  with  pure 
ichthyol,  and  stated  his  belief  that  the  pure 
drug  was  more  efficient  than  the  glycerin  solu- 
tion. Kotschau  employed  ichthyol  in  fifty-six 
cases  of  endotrachelitis,  also  in  a  hundred  and 
twenty-seven  oases  of  endometritis,  using  also, 
in  the  severer  cases,  a  preliminary  curetting, 
also  iron,  massage,  and  douches.  Although 
treatment  with  other  means  gives  about  the 
same  proportion  of  cures,  Kotschau,  says  Dr. 
Storer,  regards  that  with  ichthyol  as  much 
safer.  In  fifty-two  cases  of  febrile  perimetritis 
he  employed  tampons  of  ichthyol-glycerin  with 
ichthyol  pills  and  hot  sitz  baths,  and  was  satis- 
fied that  this  treatment  produced  a  cure  more 
promptly  than  any  other,  the  pain  being  often 
relieved  by  the  first  application  and  the  exu- 
date quickly  disappearing. 

In  a  number  of  cases  of  moderately  acitte 
pelvic  inflammation  with  much  pain,  but 
where  an  operation  did  not  seem  to  be  indi- 
cated. Dr.  Storer  has  employed  the  following 
method :  Every  third  day,  after  carefully  dry- 
ing the  vagina,  its  vault  was  freely  painted 
with  ichthyol-glycerin,  or  with  pure  ichthyol, 
followed  by  the  introduction  of  a  pad  soaked 
in  the  solution,  which  in  turn  was  guarded  by 
a  dry  pad.  In  addition  to  this,  full  hot 
douches  were  sometimes  employed.  In  per- 
haps a  dozen  cases  pills  were  given.  No  dis- 
comfort from  them  was  noticed,  except  in  one 
or  two  cases  of  dyspepsia,  when  the  patients 
complained  of  the  taste  of  the  eructations. 
On  the  other  hand,  the  author  can  not  say 
that  any  of  the  patients  taking  the  pills 
seemed  materially  better.  In  nearly  all  the 
appetite  improved,  but  this  he  thinks  may 
have  been  due  to  the  improvement  in  the  gen- 
eral condition.  In  six  cases  of  deep-seated 
pelvic  pain  the  ointment  was  tried,  and  possi- 
bly the  very  slight  but  positive  relief  that  was 
observed  may,  says  Dr.  Storer,  have  been  due 
to  massage.  In  this  class  of  cases  he  can  only 
say  that  the  patients  seemed  to  improve  faster 
than  where  other  methods  were  employed. 
The  relief  to  sharp  pain  was  fairly  constant 
and  immediate,  and  in  a  few  cases  a  single 
application  gave  almost  entire  relief.  Dull, 
aching  pain  was  not  so  easily  reached,  al- 
though it  was  the  exception  if  relief  was  not 
experienced  after  a  number  of  applications. 

In  cases  of  chronic  endometritis  seen  by  Dr. 
Storer  at  comparatively  long  intervals  pure 
ichthyol  was  applied  to  the  fundus  after  a 
preliminary  partial  disinfection  with  lysol  or 
creolin,  and  the  relief  from  local  pain  and 
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dragging  was  constant,  and  generally  there 
was  in  a  short  time  much  less  Uucorrhoia.  Of 
course,  says  Dr.  Storer,  very  many  obstinate 
cases  finally  came  to  curetting,  but  his  im- 
pression is  that  as  many,  if  not  more,  were 
cured  or  relieved  by  this  method  than  by  any 
other  treatment.  He  has  used  the  salve  and 
the  pure  drug  in  a  number  of  cases  of  pruritus 
of  the  vulva  and  of  the  anus,  and  there  was 
improvement  in  all,  but  no  cure.  In  a  few 
eases  of  painful  hcBmorrhoids  it  seemed  to  re- 
lieve the  discomfort  by  lessening  the  conges- 
tion. Prom  what  he  has  seen,  Dr.  Storer  feels 
justified  in  drawing  the  following  conclusions : 
1.  Although  ichthyol  is  by  no  means  the  gyna3- 
cological  panacea  that  some  observers  have 
held  it  to  be,  still  it  has  sulficient  approved 
value  to  deserve  a  very  high  place  in  our  list 
of  remedies.  2.  While  its  chief  action  is  to 
relieve  pain,  it  does  possess  certain  resorbent 
qualities,  which  in  some  cases  are  relatively 
powerful.  3.  Its  use  is  unattended  with  dan- 
ger or  discomfort.  4.  The  pure  drug  is  gen- 
erally more  satisfactory  and  reliable  than 
solutions.  5.  It  has  not  yet  been  proved  that 
it  has  any  gynaecological  value  other  than  as  a 
local  application. 

Dr.  Van  der  Willigen  (Nederl.  Tijdschr.  v. 
Oeneeshinde  ;  Ctrlbl.f.  Qyndkol.,  May  4,  1895) 
reports  four  cases  of  fissure  of  the  anus  in 
which  healing  took  place  speedily  under  the 
application  of  pure  ichthyol.  The  drug  was 
applied  every  morning  and  evening,  also  after 
each  defecation,  by  means  of  a  pencil  intro- 
duced into  the  anus,  and  rubbed  into  the  parts 
with  a  little  pressure.  He  further  recom- 
mends ichthyol  in  the  treatment  of  fissure  of 
the  vagina,  of  the  lips,  of  the  ears,  and  of  the 
hands-l — Edward  B.  Bbonson. 

IGNATIA,  or  hean  of  St.  Ignatius,  is  the 
seed  of  Strychnos  Ignatii,  a  tree  that  is  in- 
digenous to  the  Philippine  Islands,  where  the 
seeds  were  used  by  the  natives  as  a  medicine. 
The  Jesuit  missionaries  named  it  in  honour  of 
the  founder  of  their  order.  The  seeds  have 
been  analyzed  by  Fliicldger  and  by  A.  Meyer, 
who  have  found  that  they  closely  resemble 
nux  vomica,  although  they  yield  a  larger  pro- 
portion of  strychnine,  bruoine,  and  igasurio 
acid.  Formerly  ignatia  was  the  principal 
source  of  commercial  strychnine,  but  nux 
vomica  has  supplanted  it  as  the  source  of  that 
alkaloid. 

Like  strychnine,  ignatia  increases  the  reflex 
functions  of  the  spinal  cord  and  arrests  respi- 
ration by  a  tetanic  spasm  of  the  muscles.  It 
possesses  similar  physiological  properties  to 
those  of  strychnine,  which  is  the  preferable 
medicament. 

Tincture  of  ignatia,  tinetura  ignatim  (not 
now  official),  may  be  used  in  lieu  of  tincture  of 
nux  vomica,  in  doses  of  from  1  to  15  minims. 
Ignatia  may  be  administered  in  all  diseases  in 
which  nux  vomica  is  indicated'. 

Samuel  T.  Armstrong. 

IGNIPTTNCTUBE  is  a  method  of  treat- 
ment in  which  punctures  are  made  into  tissues 
with  a  more  or  less  pointed  cautery.  Igni- 
puncture  may  be  employed  t«  produce  local 


counter-irritation  or  for  the  destruction  of  tis- 
sue. The  surface  should  be  cleansed  with  a 
3|-per-cent.  solution  of  carbolic  acid  and  then 
dried  and  a  cocaine  solution  applied  superfi- 
cially to  a  mucous  membrane  or  hypodermic- 
ally  in  the  case  of  the  skin.  The  cautery 
should  be  heated  to  a  white  heat,  and  carefully 
pressed  into  the  tissues  to  such  depth  a?  may 
be  essential  to  produce  the  required  effect. 
Subsequently  the  external  surface  may  be  cov- 
ered with  a  dry  or  moist  dressing,  and  a  mu- 
cous membrane  should  be  irrigated  once  or 
twice  daily  with  some  antiseptic  solution  until 
the  burned  tissue  has  been  absorbed  or  has 
sloughed  away  and  granulation  and  cicatriza- 
tion have  taken  place. 

St.  Germain  and  others  have  found  igni- 
puncture  with  a  compressed  loop  heated  to 
redness  a  valuable  agent  in  chronic  hyper- 
trophy of  the  tonsils  in  children.  The  wire  is 
forced  into  the  mouths  of  the  distended  crypts 
to  a  depth  of  a  centimetre,  from  three  to  four 
crypts  being  treated  at  each  operation,  and  the 
procedure  is  repeated  once  or  twice  a  week,  ac- 
cording to  the  reaction. 

In  petit  mal  the  point  of  a  Paquelin  cau- 
tery may  be  applied  upon  the  skin  in  the  region 
of  the  nucha.  This  application  was  used  by 
Charcot  in  neuralgias  and  other  neuroses  in 
which  counter-irritation  was  required,  and  it 
was  called  by  him  intradermic  ignipuncture. 

Guillaud  found  this  method  of  treatment 
useful  in  synovial  cysts  ;  Chalot  recommended 
it  for  fungous  arthritis;  F.  Randone  used  it 
for  prophylactic  and  curative  purposes  in 
chronic  articular  inflammations  of  ail  kinds. 
P.  Koch  and  others  have  used  it  in  hypertrophy 
of  the  tissues  of  the  nose. 

Samuel  T.  Armstroxg. 

ILIilCITTMClT.  S.  Ph.),  anisi  stellati  fructus 
(Br.  Ph.),  star-anise,  is  the  fruit  of  lllicium 
verum  (or  anisatum).  Star-anise  is  stomachic 
and  carminative.  It  is  but  little  used  except 
as  a  fiavour.  The  dose  of  the  volatile  oil, 
oleum  anisi  (Br.  Ph.,  which  defines  it  as  "  the 
oil  distilled  in  Europe  from  anise  fruit,  or  in 
China  from  star-anise  fruit "),  is  from  1  to  4 
minims. 

INDIA  BUBBEE..— See  Rubber. 

INFILTRATION    AN.2ESTfiESIA.— 

This  method  of  inducing  local  anajsthesia  was 
devised  by  Dr.  C.  L.  Schleich,  of  Berlin,  who 
brought  it  before  the  Congress  of  German  Sur- 
geons in  1894.  Dr.  0.  "Bloch  {Australasian 
Med.  Oaz.,  June  15, 1895),  who  has  tested  it  in 
more  than  twelve  cases,  says  that  it  is  based 
on  the  principle  of  establishing  a  local  oedema 
in  whatever  tissue  and  at  whatever  depth  the 
knife  may  have  to  work  in.  The  liquid  used 
is  a  0-3-per-cent.  solution  of  ordinary  table 
salt,  to  which  is  added  a  minimum  of  Some 
narcotic,  such  as  cocaine,  morphine,  or  codeine, 
in  a  proportion  far  too  small  to  be  dangerous, 
even  though  large  quantities  of  the  fluid  should 
be  injected.  If  a  certain  area  of  any  tissue, 
says  Dr.  Bloch,  is  thoroughly  infiltrated  with 
a  0'2-per-cent.  salt  solution  it  becomes  aniBS- 
thetic,  in  consequence  partly  of  the  specific 
action  of  the  solution  on  the  nerve  tissue,  partly 
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in  consequence  of  the  combined  effects  of  the 
ischtemia,  compression,  and  local  decrease  of 
temperature  produced  in  the  oedematous  area. 
The  cooler  the  injected  fluid  is,  the  more  effec- 
tive it  is.  Schleich  uses  three  solutions  in 
which  the  0'3-per-oent.  chloride-of-sodium  so- 
lution is  combined  with  cocaine  and  morphine 
(or  codeine)  in  various  degrees  of  strength ;  the 
slight  addition  of  carbolic  acid  is  made  to  keep 
them  aseptic. 

lu  English 
SOLUTION.  Measure. 

I.  II.  ra.  I.     II.  III. 

Cocaine  hydro- 
chloride     0-2 grm.  O'l  0001  4grs.  2    i 

Morphine  hydro- 
chloride     0025  0025  0005  i    "     }   j'j 

Sodium cUoride. .    02  02  0  2  4    "     4    4 

Sterilized  distilled 

water 100  grm.  4  fl.  oz. 

'  Add  three  drops  of  a  5-per-cent.  solution  x>f  car- 
bolic acid. 

The  table  salt  ought  to  be  heated  and  the 
distilled  water  boiled  before  making  up  the 
solution,  to  insure  asepsis. 

The  solution  No.  3  is  the  one  generally  used  ; 
No.  1  may  be  used  in  much  inflamed  tissues. 
No.  3  is  very  often  sufHoient  and  especially 
useful  in  protracted  operations,  when,  by  using 
No.  2,  the  maximum  dose  of  the  narcotics 
would  be  approached.  About  3  fl.  oz.,  or  fifty 
Pravaz  syringefuls  of  twenty  minims  each  of 
No.  2,  or  20  fl.  oz.,  equal  to  five  hundred 
syringefuls  of  No.  3,  may  be  injected  before 
the  maximum  dose  of  cocaine  (or  morphine)  is 
reached,  and  practically  even  double  the  quan- 
tity would  still  be  without  danger,  for  the 
whole  amount  is  not  injected  at  once,  but  in 
minute  quantities  at  a  time,  and  at  least  half 
or  two  thirds  of  the  injected  fluid  is  washed 
away  by  the  blood  or  oozes  out  from  the  wounds 
without  being  absorbed  into  the  system. 

Every  operation,  says  Dr.  Blooh,  has  to  begin 
with  the  establishment  of  an  cedematous  spot 
within  the  layers  of  healthy  skin  in  the  vicinity 
of  the  place  to  be  operated  upon.  The  needle 
of  a  Pravaz  syringe  is  filled  with  one  of  the 
solutions  and  inserted  into,  not  underneath, 
the  skin,  superficially  and  as  much  as  possible 
parallel  to  the  surface,  just  far  enough  to  bury 
the  slit  of  the  needle.  By  gentle  pressure  suf- 
ficient fluid  is  driven  out  to  cause  a  white 
oedematous  spot,  a  sort  of  wheal,  to  arise. 
Within  this  spot  the  tissue  is  perfectly  anaes- 
thetic. By  inserting  the  needle  again  into  the 
first  wheal,  near  its  periphery,  a  second  wheal 
is  established,  and  so  on,  until  a  line  of  wheals 
has  been  formed  corresponding  to  the  extent 
and  course  of  the  incision  to  be  made.  Only 
the  first  insertion  of  the  needle,  says  Dr.  Bloch, 
is  accompanied  with  the  slight  pain  of  a  prick ; 
all  the  subsequent  punctures  are  perfectly 
painless,  being  made  within  the  area  of  antes- 
thesia  previously  established.  Along  this  line 
of  wheals  the  skin  is  incised  right  into  the  sub- 
cutaneous tissue.  If  it  is  necessary  to  cut 
deeper  than  through  the  skin,  the  subcuta- 
neous tissue  is  infiltrated  in  exactly  the  same 
way,  care  being  taken  that  every  injection  is 
made  within  the  area  of  tissue  already  infil- 
trated.   In  securing  bleeding  vessels  it  may  be 


necessary,  after  gently  pressing  them  between 
the  branches  of  the  artery  forceps,  to  infiltrate 
the  sheath  of  the  vessel  before  ligating  it,  or  to 
touch  it  with  a  drop  of  concentrated  carbolic 
acid,  to  deaden  the  sensibility  of  the  fine  nerves 
of  the  coat  of  the  blood-vessels.  Every  tissue, 
says  Dr.  Bloch,  whatever  its  nature  may  be, 
may  be  infiltrated  and  rendered  anaesthetic ;  it 
can  be  dOne  easily  and  with  little  waste  of  so- 
lution in  the  soft  tissues  (subcutaneous,  mus- 
cular, fatty),  with  greater  difficulty  and  under 
considerable  pressure  in  sclerotic  ones.  Even 
bone,  he  adds,  can  be  rendered  perfectly  anaes- 
thetic by  the  infiltration  of  the  periosteum.  If 
the  stratum  within  which  the  operation  has  to 
be  performed  is  not  too  deep,  the  infiltration 
can  be  carried  on  to  it  by  simply  pushing  the 
needle,  with  continuous  expression  of  fluid, 
deeper  and  deeper ;  or  we  can  infiltrate  layer 
after  layer,  keeping  the  margins  of  the  super- 
ficial ones  apart  with  sharp  or  blunt  hooks. 
The  time  during  which  the  anaesthesia  will 
last,  says  Dr.  Bloch,  may  safely  be  supposed  to 
be  from  twenty  to  twenty-flve  minutes,  but 
nothing,  he  remarks,  prevents  any  layer  from 
being  reinjected  as  often  as  can  be  done  with- 
out exceeding  the  maximum  dose  of  the  nar- 
cotic. 

Dr.  Weller  Van  Hook,  of  Chicago  {Med. 
News,  Nov.  16,  1895),  reports  his  satisfactory 
experience  with  Schleich's  method.  He  states 
that  several  simple  but  important  points  must 
be  borne  in  mind  in  order  to  insure  success 
under  special  circumstances.  Of  these,  he 
says,  probably  the  most  important  is  that  in- 
fiamed  tissues  are  supersensitive,  and  must 
not  themselves  be  infiltrated  until  the  neigh- 
bouring normal  tissues  have  been  anaesthetized. 
For  example,  to  inject  fluid  into  the  apex  of 
a  furuncle  without  preparation  would  be  a 
cruelly  painful  procedure;  but  if  the  operator 
carefully  anaesthetizes  the  skin  all  around  the 
boil  before  infiltrating  the  infiamed  structures, 
he  will  be  able  to  open  the  suppurating  focus 
absolutely  without  pain.  Schleich,  says  Dr. 
Van  Hook,  is  in  the  habit  of  advancing  upon 
such  abscesses  from  two  foci  upon  opposite 
sides  of  the  seat  of  infection. 

INFUSION.— See  under  Transfusion. 

INFUSIONS,  infusa  (U.  S.  Ph.,  Br.  Ph., 
Ger.  Ph.),  are  solutions  of  those  portions  of 
crude  vegetable  drugs  which  are  soluble  in  the 
menstruum  used.  The  menstruum  is  usually 
water,  and,  though  it  is  permissible,  and  in 
some  eases  necessary,  to  employ  it  cold,  it  is 
generally  heated  to  the  boiling  point  and 
poured  upon  the  drug,  after  which  the  mix- 
ture is  allowed  to  stand  in  a  covered  vessel  for 
a  variable  time  and  subsequently  strained. 
This  constitutes  the  process  used  in  domestic 
practice,  as  well  as  that  of  some  pharmaco- 
pjeias;  but  infusions  prepared  under  the  offi- 
cial directions  of  the  U.  S.  Ph.  are  diluted  with 
cold  water,  after  the  straining  has  been  done, 
until  a  required  strength  has  been  reached. 
Actual  boiling  in  the  preparation  is  not  al- 
lowable ;  otherwise  the  product  would  be  not 
an  infusion,  but  a  decoction.  The  amount  of 
heat  required  and  the  length   of    time    the 
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maceration  is  to  be  continued  will  vary  with 
circumstances.  In  general,  it  may  be  said  tiiat 
water  of  considerable  heat  will  extract  the 
soluble  principles  from  vegetable  drugs  more 
rapidly  and  in  larger  amount  than  water  of  a 
lower  temperature,  and,  moreover,  will  dis- 
solve some  principles  which  are  almost  or 
quite  insoluble  in  cold  water.  On  the  other ' 
hand,  cold  water  is  the  preferable  menstruum 
when  the  active  principle  of  the  drug  is  altered 
or  dissipated  by  heat  or  when  the  drug  con- 
tains some  injurious  matter  whose  extraction 
will  be  less  likely  from  the  action  of  cold  water 
than  from  that  of  hot ;  the  process  with  cold 
water,  however,  is  necessarily  a  long  one.  In- 
fusion when  done  with  hot  water  should  gener- 
ally be  continued  until  the  water  has  become 
cooled  by  standing.  In  some  cases,  because  of 
slowness  of  extraction,  the  warmth  of  the  water 
must  be  artifioially  maintained,  but  only  to  a 
moderate  degree,  boiling  of  course  being  for- 
bidden. Percolation  is  the  process  by  which 
stronger  infusions  are  prepared,  and  various 
forms  of  infusion  Jars  are  in  use  which  act  by 
this  means.  The  water  with  which  infusions 
are  prepared  should  be  as  pure  as  possible, 
lest  turbidity  and  even  alteration  of  the  infu- 
sion result.  The  substance  to  be  infused  is 
ordinarily  coarsely  divided  or  bruised,  but  in 
case  of  percolation  it  is  powdered. 

The  advantages  of  infusions  are  several. 
By  means  of  them  the  fresh  remedy  may  be 
given  more  conveniently  than  in  bulk ;  not 
that  the  infusion  is  the  exact  equivalent  of 
the  crude  drug — on  the  contrary,  it  represents 
usually  but  a  portion  of  its  composition  and 
generally  of  its  activity — but  this  is  as  often 
an  advantage  as  it  is  a  disadvantage.  To  be 
sure,  freshness  is  not  always  an  important  or 
even  a  desirable  quality  of  vegetable  drugs, 
but  in  some  cases  it  is,  and  here  infusions  are 
useful.  They  are  more  apt  than  decoctions  to 
be  desirable  in  such  cases,  because,  while  the 
latter  no  doubt  represent  some  of  the  valuable 
properties  of  the  fresh  drug,  they  are  less  likely 
to  do  so  than  infusions  are,  on  account  of  the 
chemical  changes  which  ebullition  involves. 
Of  more  value  perhaps  than  freshness  in  the 
action  of  infusions  is  the  bulk  of  liquid,  for 
water  itself  has  therapeutic  properties,  and 
this  fact  largely  explains  the  value  of  infu- 
sions as  diuretics  ami  diaphoretics^  especially 
when  they  are  given  hot.  As  emetics,  too,  in- 
fusions are  often  useful,  not  only  because  of 
their  medicinal  ingredients,  which  are  gener- 
ally bitter  and  even  nauseant,  but  because 
when  given  for  the  purpose  of  causing  emesis 
they  are  administered  warm  and  in  consid- 
erable amount,  and  warm  water  itself  thus 
employed  is  emetic.  Infusions,  then,  are 
preparations  of  much  usefulness,  and,  though 
the  day  of  their  extensive  employment  in  do- 
mestic practice  is  perhaps  now  passed,  this  is 
not  altogether  a  reason  for  congratulation,  for 
the  lay  administration  of  an  infusion  of  some 
harmless  remedy,  such  as  anthemis,  in  colds, 
indigestion,  and  fehricula,  was  often,  and  by 
virtue  of  emesis,  diaphoresis,  and  diuresis,  a 
therapeutic  procedure  of  great  service.  As 
bitters,  too,  infusions  are  useful  when  given 


cold,  but  this  use  of  them  is  of  lesser  value 
than  the  others  I  have  mentioned,  and  in  gen- 
eral the  giving  of  a  bitter  of  less  bulk  is  to  be 
preferred,  because  of  the  disagreeable  nature  of 
the  dose  and  its  tendency  to  vomit.  The  use 
of  infusions  by  the  profession  has  grown  less 
of  recent  years,  and  the  preferences  seem  now 
for  active  principles,  alkaloids,  and  glucosides, 
remedies  of  intensity,  of  violence,  and  there- 
fore of  minuteness  of  dose.  These  are  useful 
and  invaluable  in  their  way,  but  I  venture  to 
think  that  the  neglect  of  the  infusion  and  the 
decoction  which  they  imply  is  not  altogether 
wise,  provided  the  infusion  and  the  decoction 
are  in  truth  preparations  of  fresh  drugs  and 
not  pharmaceutical  imitations  and  substitutes. 
The  usefulness  of  infusions  seems  to  have 
official  recognition,  for,  apart  from  the  official 
infusions,  the  pharmacopoeias  give  general  di- 
rections by  which  infusions  of  any  appropriate 
substance  may  properly  be  prepared.  The 
U.  S.  and  Ger.  Ph's  give  these  directions  under 
the  heading  of  infusa.  The  directions  of  the 
U.  S.  Ph.  are  to  the  effect  that  an  ordinary 
infusion,  the  strength  of  which  is  not  directed 
by  the  physician  or  specified  by  the  Pharma- 
copoeia, shall  be  prepared  by  the  following 
formula :  Take  of  the  substance,  coarsely  com- 
minuted, 50  grammes ;  of  boiling  water,  1,000 
cubic  centimetres ;  of  water,  a  sufficient  quan- 
tity to  make  1,000  cubic  centimetres.  Put  the 
substance  into  a  suitable  vessel  provided  with 
a  cover,  pour  upon  it  the  boiling  water,  cover 
the  vessel  tightly,  and  let  it  stand  for  half  an 
hour.  Then  strain,  and  pass  enough  water 
through  the  strainer  to  make  the  infusion 
measure  1,000  cubic  centimetres.  To  these 
directions  is  added :  "  Caution. — The  strength 
of  infusions  of  energetic  or  powerful  sub- 
stances should  be  specially  prescribed  by  the 
physician."  Similar  provisions  are  laid  down 
by  the  Ger.  Ph.,  but  here  the  amount  of  the 
substance  is  placed  at  1  part  in  10  parts  of  the 
infusion. — Henbt  A.  Griffin. 

INGLXrVrN. — This  is  an  American  prepa- 
ration made  from  the  gizzard  of  the  domestic 
fowl  and  said  to  contain  a  digestive  principle 
superior  in  some  respects  to  pepsin.  Investi- 
gators have  declared  themselves  unable  to 
detect  such  a  principle  in  ingluvin,  but  fa- 
vourable reports  of  the  use  of  the  drug  in 
dyspepsia  and  the  vomiting  of  pregnancy.  In 
dyspepsia  7  or  8  grains  may  be  given  three 
times  a  day  after  eating ;  in  the  vomiting  of 
pregnancy,  the  same  amount  half  an  hour  be- 
fore eating. 

INHAIiANTS,  INHAIiATION.— Inha- 
lation, the  utilization  of  the  normal  act  of  in- 
spiration to  convey  medicaments  into  the  air- 
passages,  is  usually  practised  for  local  effect, 
less  often  for  systemic  effect. 

Inhalants  or  the  remedies  used  by  inhala- 
tion may  be  divided  into  (l)gases,  vapours,  and 
fumes;  (3)  liquids  and  solutions  of  gases  and 
solids ;  (3)  solids  in  the  form  of  powder.  The 
number  of  remedies  that  may  be  so  em- 
ployed is  thus  seen  to  be  very  great.  The 
method  of  administration  will  vary  with  the 
physical  characteristics  of  the  remedy.  For  de- 
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scription  of  instruments  employed  the  reader  is 
referred  to  special  treatises  or  manufacturers' 
catalogues.  Gases,  vapours,  and  fumes  may 
be  allowed  to  diffuse  in  the  air  of  an  apartment 
or  be  conveyed  by  some  suitable  contrivance — 
from  a  generator  or  reservoir — directly  to  the 
air-passages.  Liquids  are  propelled  by  a  cur- 
rent of  air  (or  other  gas)  through  tubes  so  ar- 
ranged as  to  break  them  up  into  sprays  or 
nebulae.  Powders  are  either  insuflated  (see 
Insufflation)  or  kept  stirred  up  in  a  kind  of 
cloud  that  may  be  drawn  into  the  respiratory 
tract  with  the  inspired  air. 

Gases,  Vapours,  and  Fumes. — The  principal 
gases  medicinally  inhaled  are  air  at  modified 
pressures  and  temperatures,  oxygen,  ozone, 
nitrogen  monoxide,  carbon  dioxide  and  some 
hydrocarbons,  sulphurous  acid,  hydrofluoric 
acid,  and  chlorine.  The  principal  vapours  are 
steam,  ether,  chloroform,  ethyl  iodide,  amyl  ni- 
trite, iodine,  creosote,  carbolic  acid,  camphor, 
menthol,  benzoin,  eucalyptol,  terebene,  ammonia, 
nascent  ammonium  chloride,  and  those  arising 
from  decoctions  of  aromatic,  resinous,  and  nar- 
cotic plants.  The  principal  fumes  are  those 
from  tar,  mercury,  sulphur,  arsenic,  nitre,  stra- 
monium, belladonna,  cubeb,  tea,  tobacco,  and 
opium. 

Oxygen  (q.  v.)  is  usually  stored  under  great 
pressure  in  stout  metallic  cylinders,  from  which 
it  is  drawn  as  needed  into  a  rubber  bag,  from 
which  in  turn  it  is  passed  through  a  wash  bot- 
tle into  a  tube  terminating  in  mouthpiece,  nose- 
piece,  or  face  mask,  the  latter  usually  being 
provided  with  a  valve  for  expiration.  Some- 
times it  is  inhaled  directly  from  the  bag,  some- 
times it  is  passed  directly  from  the  cylinder 
through  the  wash  bottle.  Many  physicians 
prefer  recently-prepared  oxygen.  Its  principal 
therapeutic  uses  are  in  conditions  of  temporary 
obstruction  of  the  air-passages  or  diminution 
of  the  active  pulmonary  surface  (as  in  croup 
and  acute  pneumonia),  in  attempts  at  resusci- 
tation, in  cases  of  narcotic  poisoning,  in  con- 
nection with  ether  and  chloroform  in  the 
production  of  anfesthesia,  and  in  bringing 
about  recovery  from  ether  and  chloroform 
anaesthesia  or  narcosis. 

Carbon  dioxide  (q.  v.)  is  liquefied  and  stored 
in  cylinders  or  may  be  freshly  made  and  col- 
lected in  rubber  bags.  For  purposes  of  inha- 
lation it  is  to  be  diluted  with  air  or  oxygen, 
the  proportion  of  CO2  varying  from  1  to  10  to 
1  to  3,  according  to  the  susceptibility  of  the 
patient.  It  has  been  found  to  relieve  cough, 
promote  sleep,  and  reduce  hectic  temperature 
m  cases  of  pulmonary  tuberculosis.  It  has  also 
been  of  palliative  service  in  a  few  cases  of  spas- 
modic asthma  and  of  pertussis. 

Hydrocarbon  mixtures,  such  as  are  to  be 
found  at  the  works  where  illuminating  gas  is 
made  from  coal,  have  a  certain  reputation  in 
pertussis.  As  children  are  usually  sent  to  the 
gas  house  where  various  gases  and  vapours  are 
diffused  in  the  atmosphere,  it  is  difficult  to 
say  what,  if  any,  is  the  remedial  agent.  Any 
form  of  illuminating  gas  inhaled  undiluted 
would  produce  death. 

Hydrogen,  pure  or  diluted  in  various  propor- 
tions with  air  and  oxygen,  was  employed  by 


Beddoes  as  an  antipyretic  and  sedative  agent 
in  the  late  stages  of  pulmonary  tuberculosis, 
and  seems  to  have  been  beneficial.  Recent 
reported  experience  is  lacking. 

Hydrogen  sulphide,  diluted  with  oxygen,  has 
been  employed  as  a  pulmonary  disinfectant. 
It  is  disagreeable  and  dangerous. 

Hydroflum-ic  acid  has  been  employed  with 
apparent  advantage  in  the  treatment  of  pul- 
monary tuberculosis.  The  method  of  Garcin 
is  to  place  patients  for  an  hour  daily  in  a  cabi- 
net of  6  cubic  metres'  capacity,  into  which  he 
forces  air  previously  saturated  with  the  gas  by 
passing  through  a  solution  of  1  part  of  hydro- 
fiuoric  acid  to  3  parts  of  distilled  water  con- 
tained in  a  rubber  bottle. 

Sulphurous-acid  gas  may  be  allowed  to  dif- 
fuse thoroughly  in  the  air  of  a  special  chamber 
or  ordinary  apartment,  into  which  a  patient 
may  then  enter  and  remain  for  an  hour,  more 
or  less.  The  quantity  of  gas  diffused  must  de- 
pend on  the  patient's  tolerance. 

The  Pictet  liquid,  which  consists  of  sulphur- 
ous anhydride  and  carbon  dioxide  liquefied  by 
pressure,  may  be  employed ;  or  a  mixture  of 
fiowers  of  sulphur  10  parts,  slightly  moistened 
with  alcohol,  and  charcoal  1  part,  may  be 
burned  in  an  open  vessel.  Dujardin-Beau- 
metz  burned  in  a  closed  room  150  grains  of  sul- 
phur for  every  cubic  yard  of  space,  and  twelve 
hours  later  had  the  patient  enter  the  room  and 
remain  for  four  hours.  Kircher  recommends 
that  patients  shall  remain  in  a  room  where 
hourly  1  or  3  drachms  of  sulphur  are  vapour- 
ized  on  a  warm  stove.  Some  of  the  irritating 
effects  of  sulphur  fumes  may  be  mitigated  by 
burning,  at  the  same  time,  opium  and  gum 
benzoin.  The  agent  is  used  as  an  antiseptic  in 
pertussis,  infectious  angince,  and  pulmonary 
tuberculosis. 

Chlorine  undiluted  is  irrespirable.  It  is  a 
powerful  disinfectant.  Its  principal  use  is  in 
pulmonary  tuberculosis  and  bronchorrhcea.  It 
may  be  evolved  in  proper  dilution  for  direct 
inhalation  by  mixing  1  or  2  drachms  of 
chlorine  water  with  3  oz.  of  hot  water  and 
placing  the  vessel  in  a  hot  bath  or  over  a 
flame ;  or  it  may  be  diffused  through  the  air 
of  an  apartment  by  allowing  a  saturated  solu- 
tion of  chlorinated  lime  to  drip  upon  diluted 
sulphuric  acid  in  Corrigan's  apparatus  or  some 
more  modern  generator.  Dr.  Shurly,  of  Detroit, 
diffuses  a  spray  of  (saturated)  sodium-chloride 
solution  through  a  small  room  in  which  chlo- 
rine gas  is  afterward  evolved  in  the  propor- 
tion of  from  1  to  4,000  to  1  to  20,000  of  the  air 
contents.  The  diffusion  of  spray  and  gas 
being  complete,  the  patient  enters  and  remains 
at  first  for  ten  minutes,  later  for  half  an  hour 
or  longer,  the  spray  of  sodium  chloride  being 
continued.  The  patient  is  directed  to  keep 
the  mouth  closed  and  breathe  through  the 
nose.  This  method  is  applicable  to  cases  in 
which  there  is  laryngeal  ulceration.  In  other 
oases  sodium-chloride  solution  and  recent 
chlorine  water  are  mixed  in  a  suitable  inhaler, 
such  as  the  Oliver  nebulizer. 

Iodine  is  used  for  antiseptic,  sorbefacient, 
and  specific  effect,  \n  pulmonary  and  laryngeal 
tuberculosis,  acute  and  chronic  rhinitis,  laryn- 
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gitis,  bronchitis,  and  pneumonia,  and  in  syphi- 
litic diseases  of  the  air-passages.  It  may  be 
diffused  through  the  air  of  a  room  or  about  a 
patient's  bed  from  open  vessels  containing 
metallic  iodine  slightly  moistened  and  exposed 
to  artificial  or  atmospheric  heat  or  to  a  current 
of  steam.  For  direct  inhalation  various  mix- 
tures are  employed.  Scudamore  placed  in  5 
oz.  of  distilled  water  from  1  to  4  drachms  of  a 
solution  containing  3  grains  each  of  iodine  and 
potassium  iodide  to  the  drachm  of  alcohol,  add- 
ing tincture  of  conium  to  mitigate  the  irritat- 
ing qualities  of  the  vapour,  and  exposing  the 
whole  to  heat  in  a  suitable  inhaler.  A  simple 
method  much  employed  is  to  drop  tincture  of 
iodine  upon  a  sponge  or  dossil  of  cotton  in- 
closed in  a  glass  tube  with  a  bulbous  enlarge- 
ment (Poraeroy's  or  Evans's  inhaler).  The 
effects  of  iodine,  with  the  addition  of  a  decided 
sedative  action  due  to  the  other  component, 
may  be  obtained  from  ethyl  iodide,  which, 
being  volatile  at  ordinary  temperatures,  may 
be  inhaled  directly  from  the  containing  phial, 
or  dropped  upon  the  sponge  of  Yeo's  perfo- 
rated zinc  respirator.  Ethyl  iodide  is  specially 
applicable  in  cases  of  hay  asthma  and  other 
forms  of  spasmodic  dyspncea,  in  pulmonary 
and  laryngeal  tuberculosis,  in  syphilitic  dis- 
ease of  the  air-passages,  and  in  acute  lobar 
pneumonia.  The  frequency  of  administration 
will  depend  upon  the  gravity  of  the  case,  the 
duration  of  an  inhalation  upon  the  immediate 
effect,  as  vertigo  is  produced  if  it  be  too  pro- 
longed. The  average  time  is  five  minutes ;  the 
average  frequency,  six  times  a  day. 

Nitrogen  monoxide,  apart  from  its  use  as  a 
general  anaasthetic,  may  be  inhaled,  pure  or 
mixed  with  air  or  oxygen,  as  a  sedative,  somni- 
facient, and  antipyretic  agent.  It  is  best  ad- 
ministered from  a  rubber  bag  with  or  without 
a  face  mask,  provided  with  a  valve  permitting 
entrance  of  air,  or  with  the  intermediation  of  a 
wash  bottle  from  a  cylinder  in  which  it  is  con- 
tained under  pressure.  In  whooping-cough, 
asthma,  and  other  neurotic  and  spasmodic 
affections  it  often  gives  great  relief.  In  the 
terminal  stages  of  pulmonary  tuberculosis  it 
assuages  cough,  promotes  sleep,  diminishes 
hectic  fever,  and  prolongs  life.  It  may  be  used 
in  neurasthenic  and  other  forms  of  insomnia. 
As  a  rule  it  is  best  to  give  8  gallons  daily,  or 
as  much  less  as  will  produce  the  desired  effect 
in  one  or  two  sittings,  before  noon.  If  neces- 
ssary,  from  3  to  4  gallons  more  may  be  given 
from  4  to  6  p.  M.,  but  the  time,  quantity,  and 
frequency  must  be  regulated  according  to  the 
effect  produced  in  the  individual  case. 

Ether  is  used  as  a  sedative  in  quantities  and 
for  times  much  short  of  those  necessary  to  pro- 
duce unconsciousness.  It  should  be  diluted 
with  air  by  the  method  of  administration, 
being  best  inhaled  from  a  small  phial.  In 
asthma  and  hay  asthma  it  may  be  used  singly  or 
in  combination  with  ethyl  iodide  (equal  parts). 
It  has  been  highly  recommended  as  a  curative 
agent  in  croup  (laryngeal  diphtheria  ?).  It  is 
sometimes  a  useful  agent  in  the  control  of 
convulsions  due  to  strychnine  or  the  toxins 
of  disease,  but  is  generally  inferior  in  such  emer- 
gencies to  chloroform. 


Chloroform  is  used  like  ether,  and  like  ether 
should  always  be  diluted  with  air,  being  best 
inhaled  from  a  phial.  Its  principal  use  is  in 
acute  emergencies,  such  as  strychnine  poi- 
soning, tetanus,  urmmia,  puerperal  eclampsia, 
and  angina  pectoris.  It  is  of  service,  however, 
in  relieving  the  cough  of  chronic  pulmonary 
and  laryngeal  tuberculosis,  and  in  the  abortive 
treatment  of  acute  coryza  and  the  coryza  of 
influenza.  It  may  be  used  with  caution  in  the 
palliative  treatment  of  asthma. 

Amyl  nitrite,  an  antispasmodic  and  vascular 
stimulant,  may  be  inhaled  from  the  phial,  a 
few  drops  may  be  placed  on  cotton,  sponge,  or 
cloth  and  held  to  the  nostril,  or  a  pearl  may  be 
crushed  in  a  handkerchief.  The  dose  is  from 
2  to  10  drops,  it  being  usually  given  for  effect. 
Its  principal  indication  is  the  spasm  of  angina 
pectoris,  but  it  is  also  used  in  strychnine  poi- 
soning, urcemic  and  other  convulsions,  hay 
asthma,  cardiac  failure,  etc. 

Ammonia,  as  given  off  by  ammonia  water, 
smelling  salts,  etc.,  is  used  in  emergencies  as  a 
stimulant  to  respiration  and  circulation. 

Ammonium  chloride,  as  generated  by  the 
mingling  of  the  vapours  from  ammonia  water 
and  from  hydrochloric  acid  (for  which  purpose 
there  are  many  forms  of  apparatus),  is  a  useful 
stimulant  to  the  nasal  and  laryngo-bronchial 
raucous  membrane.  It  may  be  employed  in 
the  treatment  of  chronic  nasal  catarrh,  es- 
pecially of  the  atrophic  variety,  and  generally 
in  chronic  catarrhal  conditions  of  the  respira- 
tory tract.  The  vapour  should  be  well  washed 
by  passage  through  two  wash  bottles  of  not 
less  than  a  pint  capacity  (and  preferably  a 
quart)  and  not  less  than  two  thirds  filled,  and 
terebene  may  be  usefully  placed  in  the  sec- 
ond wash  bottle. 

Steam,  or  it  would  be  better  to  say  the  va- 
pour of  water,  should  not  be  inhaled  at  a  tem- 
perature exceeding  140°  'F.  It  is  sedative, 
antispasmodic,  and  relaxant.  It  is  therefore 
applicable  to  acute  i7iftammations  of  the  air- 
passages  and  contra-indicated  in  chronic  affec- 
tions. It  is  especially  harmful  in  laryngeal  and 
pulmonary  tuberculosis,  in  whicli  diseases, 
however,  it  is  perversely  much  employed.  In 
the  capillary  bronchitis  of  children,  and  in 
laryngeal  croup  and  diphtheria,  steam  may  be 
allowed  to  diffuse  through  the  air  of  the 
apartment,  and  being  thus  inhaled  it  facili- 
tates the  expectoration  by  the  patient  of  the 
obstructing  secretions  and  prevents  to  some 
extent  the  formation  of  tenacious  mucus  and 
fibrinous  casts.  In  diphtheria  and  croup,  es- 
pecially after  tracheotomy  and  to  a  less  extent 
after  intubation,  the  direct  inhalation  of  steam 
through  the  mouth  or  tracheal  tube  is  of  great 
service.  In  these  affections  the  Itiost  useful 
method  of  producing  steam  is  to  throw  large 
chunks  of  unslaked  lime  into  a  tub  or  wash 
kettle  containing  water,  and,  properly  protect- 
ing the  child's  eyes,  direct  the  vapour  into  its 
throat.  A  tent  should  be  placed  around  the 
bed,  and  within  this  the  process  is  to  be  carried 
out.  The  particles  of  lime  carried  up  aid  in 
detaching  the  false  membrane.  (It  remains  to 
be  seen  whether  the  antitoxic  serum  will  render 
this  treatment  superfluous,  or  whether  it  will 
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still  be  needed  in  a  certain  proportion  of  oases.) 
In  acute  laryngitis  compound  tincture  of  ben- 
zoin, or  tliis  and  paregoric,  equal  parts,  may 
be  inhaled  from  steaming  water.  Elaborate 
apparatus  is  unnecessary  though  often  conven- 
ient. A  wide-mouthed  jar  or  pitcher  to  contain 
a  pint  of  water,  leaving  3  or  4  inches  "  air 
space  "  above,  a  cone  of  paper  or  towelling  or 
an  inverted  funnel  to  direct  the  vapour  into 
the  mouth,  is  suiBcient.  In  subacute  cases,  cre- 
osote, eucalyptol,  menthol,  terebene,  or  cam- 
phor may  be  usefully  added  to  the  steam.  In 
some  of  the  mixtures  prescribed  light  magne- 
sium carbonate  in  the  proportion  of  1  drachm 
to  3  ounces  is  added  to  carry  up  the  remedy 
more  certainly. 

Camphor  is  used  with  the  vapour  of  water  to 
cut  short  an  attack  of  coryza,  or  to  relieve  the 
distress  in  later  stages. 

Menthol  is  inhaled  from  the  crystals  con- 
tained in  a  glass  or  celluloid  tube  for  chronic 
nasal  catarrh  and  tuberculosis,  or  from  steam- 
ing water  for  subacute  laryngitis.  It  may  be 
diffused  through  an  apartment  in  the  treat- 
ment of  whooping-cough,  croup,  or  capillary 
bronchitis. 

Eucalyptol  may  be  inhaled  from  steam,  from 
the  phial,  from  the  Yeo  respirator,  or  from  a 
sponge  suspended  in  the  manner  of  a  locket 
about  the  neck.  It  is  useful  in  acute  and  sub- 
acute inflammations  of  the  larynx,  in  diphtheria, 
amygdalitis,  whooping-cough,  chronic  bronchi- 
tis, and  laryngeal  andpulmonary  tuberculosis. 

Terebene  is  used  in  much  the  same  manner 
and  cases  as  eucalyptol.  It  is  less  active  as  an 
antiseptic,  and  more  stimulating  to  the  secre- 
tory functions.  An  extremely  useful  combina- 
tion for  inhalation  from  the  Yeo  respirator  in 
pulmonary  tuberculosis  consists  of  creosote,  tere- 
bene, eucalyptol,  and  chloroform,  equal  parts. 

Balsamic  fumes  and  vapours  may  be  evolved 
in  various  ways,  according  to  the  physical  and 
chemical  relations  of  the  preparation  em- 
ployed. Powders,  gums,  and  resins  may  be 
mixed  with  nitre  and  charcoal  to  make  a 
slow-burning  powder  or  mass  (pastille)  and 
fired,  or  they  may  be  thrown  upon  live  coals 
or  a  red  hot  metal  plate,  the  fumes  being  in- 
haled directly  or  permitted  to  diffuse  through 
the  air  of  the  room.  Leaves  may  be  made 
into  cigarettes  or  smoked  in  a  pipe,  some- 
times mixed  with  tobacco  and  narcotics.  A 
Persian  narghile  is  preferable  for  this  purpose, 
the  mass  in  the  bowl  of  the  pipe  being  moist- 
ened and  covered  with  a  live  coal.  Tinctures 
and  other  fluids  may  be  thrown  upon  steaming 
water ;  or  boiling  water  may  be  poured  upon 
the  crude  drug  or  some  solid  preparation. 
These  fumes  and  vapours  are  usually  anti- 
septic, stimulating,  and  sometimes  antispas- 
modic; they  are  used  in  whooping-cough, 
asthma,  laryngeal,  bronchial,  and  pulmonary 
catarrhs,  a,'n&  pulmonary  tuberculosis.  Among 
those  most  commended  are  ammoniacura,  asa- 
foetida,  benzoin,  cinnamon,  copaiba,  coltsfoot, 
cubeb,  frankincense,  galbanum,  Peruvian  bal- 
sam, and  styrax. 

Tar  vapours  had  much  vogue  at  one  time  in 
the  treatment  of  chronic  inflammations  of  the 
respiratory  tract,  and  especially  in  tubercu- 
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losis  of  the  lungs.  A  few  ounces  of  prepared 
tar,  mixed  with  water  until  soft,  may  be 
placed  in  an  iron  pot,  which  is  then  filled  with 
water  and  covered  with  a  tin  lid  having  a 
projecting  elbow  or  spout  to  direct  the  vapour 
into  the  room,  and  the  apparatus  is  placed 
upon  the  fire  or  over  a  gas  or  lamp  flame. 

'N ARCOTics.— Opium  fumes  may  be  inhaled 
from  a  pipe,  in  the  Chinese  method,  or  the  gum 
opium  may  be  burned  on  glowing  metal  by  the 
patient's  bedside,  or  the  required  dose  made 
into  pill  may  be  placed  upon  a  porcelain  cap- 
sule over  a  flame  and  covered  with  some 
suitable  contrivance  for  directing  the  air  im- 
pregnated with  the  narcotic  vapour  into  the 
Eatient's  mouth  or  nostrils,  as  in  Snow's  in- 
aler.  Perhaps  the  best  way  to  use  opium  is 
to  throw  the  camphorated  tincture  upon  steam- 
ing water.  It  is  sedative  in  whooping-cough, 
bronchitis,  laryngitis,  and  asthma,  and  has  been 
recommended  to  quiet  the  heart  and  relieve 
cardiac  and  thoracic  pain. 

Stramonium  and  belladonna — usually  used 
with  potassium  nitrate,  tea,  and  tobacco  in 
various  proportions — enter  into  most  of  th^ 
so-called  asthma  cures.  They  are  unquestion- 
ably of  palliative  service.  Espic's  cigarettes 
contain  belladonna  leaves,  30  centigrammes; 
hyoscyamus leaves,  15  centigrammes;  stramo- 
nium leaves,  15  centigrammes  ;  phellandrium 
aquaticum,  5  centigrammes;  extract  of  opi- 
um, 13  milligrammes ;  cherry-laurel  water,  9J 
grammes. 

Conium  is  usually  employed  to  mitigate  such 
vapours  as  iodine.  The  solid  extract  or  juice 
may  be  thrown  into  boiling  water  in  a  suit- 
able inhaler,  a  small  quantity  of  some  alkali 
being  added.    It  sometimes  :relieves  cough. 

Diluted  hydrocyanic  acid  has  sometimes  been 
used  to  check  rebellious  cough,  a  few  drops  be- 
ing thrown  on  steaming  water.  Cherry-laurel 
water  forms  a  useful  menstruum  for  other  drugs 
with  which  a  sedative  is  to  be  combined. 

Potassium  nitrate,  as  stated,  is  combined 
with  stramonium  and  belladonna  in  asthma 
powders,  the  leaves  being  usually  saturated 
with  an  aqueous  solution  of  the  drug  and  dried. 
Or  pieces  of  blotting  paper  may  be  soaked  in 
a  saturated  solution  of  nitre  and  dried  ;  when 
used  they  are  set  on  fire  in  a  convenient  vessel 
and  inhaled  directly  or  by  diifusion. 

Pyridine  has  been  employed  in  the  relief 
of  asthma  and  of  angina  pectoris,  one  or  two 
drachms  of  the  liquid  being  poured  in  a  plate 
and  the  fumes  inhaled  by  the  patient  bending 
over  it,  or  diffusion  has  been  permitted  in  a 
small  closed  cabinet. 

Mercury. — Fumigations  of  calomel  are  em- 
ployed to  produce  rapid  mercurialization.  They 
have  been  strongly  recommended  by  Brooklyn 
physicians  (Corbin)  in  the  treatment  of  laryn- 
geal diphtheria. 

Nebulized  Plhids,  or  Sprats. — It  is  un- 
necessary to  describe  the  construction  or  prin- 
ciple of  the  various  apparatus  employed  for 
breaking  up  fluids  into  sprays  of  greater  or 
less  fineness,  a  process  termed  atomization  or 
nebulization.  As  a  rule,  the  term  "sprays"  is 
applied  to  the  coarser  forms  used  for  irrigation 
or  direct  topical  medication  of  the  upper  air- 
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passages,  "  nebulas  "  to  the  finer  forms  suitable 
for  inhalation.  Any  agent  of  the  materia 
medica,  sufficiently  fluid,  or  soluble  in  water, 
glycerin,  oil,  or  alcohol,  may  be  thus  employed. 
Two  principal  methods  of  nebulization  may 
be  referred  to :  the  hot  and  the  cold.  In  the 
hot  method  steam  is  employed  to  create  the 
aspirating  current  in  the  nebulizing  tubes,  and 
the  medicinal  agent  is  thus  inhaled  together 
with  the  heated  vapour  of  water.  This  method 
is  applicable  in  acute  inflammations,  especial- 
ly of  the  larynx,  trachea,  and  bronchi,  and  in 
croup  and  diphtheria.  It  is  less  applicable  in 
chronic  afEections,  except  these  be  character- 
ized by  excessive  dryness  of  the  mucous  mem- 
branes, and  is  especially  harmful  i  n  tuberculosis, 
whether  of  the  lungs  or  larynx.  In  cold  nebu- 
lization the  most  convenient  method  is  that 
employing  the  principle  of  Oliver's  apparatus, 
a  fine  spray  being  broken  into  a  veritable  cloud 
by  impact  against  the  wall  of  the  containing  ves- 
sel. The  addition  of  glycerin  to  the  inhalant 
mixture  prolongs  the  time  during  which  the 
nebula  remains  suspended  in  the  air.  It  is  not 
probable  that  nebulae  ordinarily  penetrate  far 
beyond  the  bronchial  tubes  of  the  second  order, 
though  it  is  unquestionable  that  under  favour- 
able conditions  they  may  be  made  to  reach  the 
alveoli.  Inhaled  together  with  compressed  air 
they  will  go  farther  than  under  ordinary  cir- 
cumstances. Their  topical  effects  are  there- 
fore exerted  chiefly  upon  the  fauces,  larynx, 
trachea,  and  large  bronchial  tubes,  but  by  ab- 
sorption systemic  effects  may  be  obtained,  as 
in  other  methods  of  administration.  A  few  of 
the  principal  agents  employed  by  nebulization 
are  referred  to  below : 

Water. — Cold  water  may  be  used  to  ifllay 
heat,  supply  moisture,  and  cleanse  the  parts 
from  secretion.  It  is  thus  useful  in  amygda- 
litis and  less  commonly  in  laryngitis.  Ice- 
water  may  be  used  in  hmmorrhagic  laryngitis, 
and  sometimes  restrains  a  slight  pulmonary 
haemoptysis.  Warm  water  is  probably  the 
most  benefloial  agent  in  most  of  the  warm  in- 
halations. "  It  is  emollient,  detergent,  ex- 
pectorant, absorbent,  stimulant  or  sedative, 
according  to  the  temperature  of  the  spray 
and  the  prolongation  of  the  inhalation."  It  is 
usually  best  to  add  a  little  cologne,  benzoin, 
or  toilet  vinegar  to  render  the  inhalation 
pleasanter.  It  may  be  employed  in  acute  in- 
flammations of  any  portion  of  the  upper  air- 
passages  or  bronchi. 

Mineral  waters  have  been  much  used ;  of 
these,  sulphurous,  alkaline,  and  iron  waters 
find  their  indications  as  antiseptics,  detergents, 
expectorants,  or  astringents. 

Oarbonic-acid  water  sometimes  relieves 
simple  sore  throat  and  hoarseness  and  fatigue 
from  misuse  of  the  voice. 

Ammonium  chloride  is  a  useful  expectorant 
and  stimulant.  Prom  a  grain  to  a  drachm 
may  be  used  with  an  ounce  of  water. 

Sodium  carbonate  and  bicarbonate  (1  to  20 
grains  to  the  ounce  of  water)  are  chiefly  useful 
to  allay  burning  and  remove  viscid  secretion. 

Chlorine  water  (5  to  20  minims  to  the  ounce 
of  water)  or  solution  of  chlorinated  soda  (5  to 
60  minims  to  the  ounce  of  water),  a,nA potassium 


permanganate  (1  to  8  grains  to  the  ounce  of 
water),  are  disinfectants  and  deodorants  of  the 
flrst  rank,  especially  in  ozcena,  fetid  bron- 
chitis, pulmonary  gangrene,  pulmonary  tuber- 
culosis with  large  cavities,  diphtheria,  and 
anginose  scarlatina. 

Iron  salts  and  tinctures  (^  to  lO-per-cent. 
solutions)  are  recommended  chiefly  as  astrin- 
gents and  hmmostatics. 

Alum  (1  to  30  grains  to  the  ounce)  is  astrin- 
gent and  styptic. 

Carbolic  acid  (1  to  5  grains  to  the  ounce)  is 
a  most  useful  remedy  by  steam  nebulization  in 
croup  and  diphtheria. 

Sulphurous-acid  water  (10  to  60  minims  to 
the  ounce)  is  useful  in  croup  and  diphtheria, 
in  scarlatinal  angina,  and  less  so  in  pulmonary 
and  laryngeal  tuberculosis. 

Lactic  acid  (5  to  60  drops  to  the  ounce)  has 
been  recommended  in  diphtheria  and  in  laryn- 
geal tuberculosis. 

Wine  of  ipecacuwnha  (pure  or  diluted)  some- 
times relieves  spasmodic  cough  and  the  cough 
of  chronic  bronchitis. 

Opium  and  its  alkaloids,  cannabis,  hyoscya- 
mus,  conium,  bromides,  and  other  sedatives  are 
useful  at  times  to  allay  pain  and  relieve  cough. 
The  dose  that  would  be  given  by  the  mouth  may 
be  dissolved  in  an  ounce  of  water  and  used  by 
warm  or  cold  nebulization  as  circumstances  in- 
dicate. 

Oil  of  turpentine  and  similar  agents  (from  1 
to  5  drops  to  the  drachm  of  glycerin  and  ounce 
of  water)  may  be  employed  for  the  same  pur- 
poses as  by  other  methods  of  inhalation.  A 
combination  of  an  essential  oil,  a  balsamic,  and  a 
terebinthinate  with  cherry-laurel  water  as  the 
menstruum,  used  in  Oliver's  nebulizer,  has 
often  been  most  beneflcial  as  a  palliative  in 
pulmonary  tuberculosis. 

Powders. — The  writer  has  had  no  experience 
with  the  medicinal  administration  of  powders 
by  inhalation  as  distinguished  from  insufflation 
{g.  v.).  Alum,  tannin,  silver  nitrate,  borax, 
iodoform,  calomel,  sulphur,  camphor,  myrrh, 
sodium  chloride,  calcium  phosphate,  salicylic 
acid,  are  illustrative  of  the  agents  that  have 
been  recommended  for  use  in  this  manner. 
Those  having  irritant  or  toxic  properties 
should  be  properly  diluted  and  the  dose  care- 
fully regulated. — Solomon  Solis-Cohen. 

INJECTIONS,    HYPODEBBUC.  —  See 

Hypodermic  Medication. 

INJECTIONS,  INTRAVENOUS.— Ve- 
nous infusion  (see  under  Transfusion). 

INJECTIONS,  RECTAL.— See  Enemata. 

INJECTIONS,  STJBCTJTANEOXrs.— See 

Hypodermic  Medication. 

INJECTIONS,   URETHRAL.— One   of 

the  oldest  and  best  known  methods  of  treating 
pathological  conditions  of  the  urethral  mucous 
membrane  is  by  the  injection  of  medicated 
fluids,  thus  bringing  the  agent  used  into  direct 
contact  with  the  diseased  surface  and  avoiding 
the  digestive  complications  so  often  accom- 
panying internal  medication. 

Urethral  injections  may  be  arbitrarily  di- 
vided into  four  classes,  as  follows : 
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(a)  Simple  injections,  whioh  are  applicable 
only  to  the  anterior  urethra,  a  small  quantity 
of  fluid  only  being  used. 

(6)  Retrojections,  where  a  large  amount  of 
fluid  is  injected  through  a  catheter,  which  is 
not  passed  beyond  the  compressor  urethrse 
muscle,  the  return  fluid  being  allowed  to  flow 
out  alongside  of  the  catheter  during  the 
operation. 

(c)  Irrigations,  in  which  a  catheter  is  passed 
just  beyond  the  compressor  urethras  muscle,  the 
bladder  filled  with  fluid,  and,  after  the  removal 
of  the  catheter,  the  patient  allowed  to  urinate, 
thus  washing  the  entire  urethral  canal. 

(d)  Instillations,  or  "  etchings,"  when  a  small 
amount  of  fluid  is  applied  by  means  of  a  spe- 
cial syringe  directly  to  the  deep  urethra  alone. 

Simple  Injections. — These  are  applicable 
to  all  forms  of  urethral  inflammation,  either 
acute  or  chronic,  and  have  the  additional  ad- 
vantage that  they  may  be  used  by  the  patient 
without  assistance.  The  proper  instrument 
for  administering  these  injections  is  an  ordi- 
nary piston  syringe  made  of  hard  rubber  or 
glass,  with  a  conical  point,  and  having  a  capac- 
ity of  about  two  drachms. 

In  giving  these  injections  the  syringe  is  first 
filled  by  immersing  the  point  in  the  fluid  and 
drawing  up  the  piston,  all  air  being  carefully 
excluded  by  holding  the  syringe  upside  down 
and  gently  pressing  up  the  piston  until  the 
fluid  flows  out  at  the  point.  The  penis  should 
be  held  in  the  left  hand  with  the  glans  be- 
tween the  foreflnger  and  the  thumb,  which 
support  it  from  beneath,  so  that  when  they 
are  brought  together  the  meatus  is  compressed 
and  the  injected  fluid  retained  in  the  urethra 
as  long  as  desired  after  the  removal  of  the 
syringe.  The  syringe  should  be  held  between 
the  thumb  and  middle  finger  of  the  right 
hand,  while  the  forefinger  moves  the  piston. 
The  conical  point  is  inserted  into  the  meatus 
and  wedged  sulBciently  firmly  to  prevent  the 
escape  of  fluid  alongside  the  syringe,  the 
piston  being  pressed  steadily  home  until  the 
urethra  feels  fully  distended.  The  thumb  and 
finger  of  the  left  hand  then  compress  the 
meatus,  retaining  the  fluid  in  the  urethra. 
The  patient  should  always  urinate  before  in- 
jecting, to  prevent  the  discharge  being  washed 
backward  by  the  injection,  as  well  as  to  have 
as  clean  a  surface  as  possible  for  the  medicated 
fluid  to  act  upon.  In  some  instances  the  ex- 
ternal vesical  sphincter  (compressor  urethrse 
muscle)  is  so  weak  that  it  fails  to  prevent  the 
fluid  from  entering  the  bladder  even  before 
the  urethra  is  fully  distended,  in  which  case 
the  patient  should  be  instructed  to  make 
pressure  on  the  urethra  in  the  perinseum  by 
sitting  on  the  arm  of  a  chair  or  other  hard 
substance  while  injecting. 

Almost  every  knovrn  substance  has  been 
used  as  the  medicating  agent  in  urethral  in- 
jections, in  the  vain  attempt  to  find  a  panacea 
for  gonorrhcea;  the  principal  indications  for 
all  are,  however,  that  they  should  be  antisep- 
tic, should  contain  no  insoluble  ingredients 
(which  may  block  the  mouths  of  the  minute 
glands  of  the  urethra,  and  in  this  way  cause 
small  follicular  abscesses  of  the  urethral  mu- 


cous membrane),  and  should  not  be  sufficient- 
ly strong  to  produce  undue  suffering  to  the 
patient.  It  may  be  said  here,  however,  that 
the  tendency  to  the  production  of  urethral 
stricture  by  strong  injections  has  been  very 
greatly  exaggerated. 

In  acute  inflammations  only  very  mild  anti- 
septic injections  should  be  used,  but  they 
should  be  used  more  frequently  than  is  neces- 
sary in  the  chronic  forms  of  urethritis. 

Bichloride  of  mercury  1  to  30,000,  potassium 
permanganate  1  to  4,000,  dioxide  of  hydrogen 
1  to  4,  and  a  2-per-cent.  solution  of  ichthyol 
are  among  the  most  useful  medicaments  dur- 
ing acute  inflammation,  and  should  be  in- 
jected from  six  to  eight  times  a  day,  four  or 
five  syringefuls  being  used  at  each  sitting. 

Later  on,  when  the  acute  symptoms  have 
passed,  stronger  solutions  may  be  used,  and 
drugs  possessing  an  astringent  action  will  be 
found  useful ;  potassium  permanganate,  from 
1  to  2,000  to  1  to  1,000,  or  nitrate  of  silver  of 
the  same  strength,  or  solutions  containing  the 
sulphatfes  or  acetates  of  lead  and  zinc,  the  lat- 
ter of  which  may  be  combined  with  the  vege- 
table astringents  sometimes  with  advantage. 
The  injection  Brou,  which  has  acquired  a  very 
wide  reputation  among  the  laity,  will  serve  as 
a  type  of  this  class  of  injection.  According  to 
Bumstead,  it  is  as  follows : 

5  Zinci  sulph gr.  xv ; 

Plumbi  acetat gr.  xxx ; 

Ext.  krameriffi  fl., 

Tinct.  opii aa   3  iij ; 

Aquam ad   §  vj. 

M. 

As  the  urethral  mucous  membrane  is  apt  to 
become  habituated  to  the  action  of  any  one 
drug*  it  is  well  to  occasionally  change  the  in- 
jection used. 

Abortive  Injections. — In  attempts  to  abort  a 
gonorrhcea  taken  at  the  outset,  exceedingly 
strong  injections  are  sometimes  used,  such  as 
nitrate  of  silver  from  30  to  40  grains  to  the 
ounce,  but  these  are  usually  if  not  always  in- 
eiflcacious,  exceedingly  painful,  and  not  to  be 
recommended. 

Retrojections. — This  form  is  far  more  effica- 
cious than  the  simple  injection,  as  it  thorough- 
ly cleanses  the  urethra  and  brings  the  solution 
used  into  more  active  contact  with  the  mucous 
membrane,  but  has  the  disadvantage  that  the 
patient  himself  can  rarely  master  its  technics. 
The  apparatus  necessary  for  its  performance 
consists  of  an  ordinary  woven  catheter  (15  P.) 
connected  by  four  or  five  feet  of  rubber  tubing 
to  an  irrigator  or  fountain  syringe  having  a 
capacity  of  from  one  to  two  quarts.  The 'pa- 
tient having  been  caused  to  sit  on  the  edge  of 
a  chair  over  a  basin  or  pail,  the  catheter,  lubri- 
cated with  glycerin  or  other  soluble  substance, 
is  passed  into  the  urethra  about  five  inches, 
and  the  irrigator  elevated  two  or  three  feet 
until  the  solution  it  contains  forces  its  way 
out  at  the  meatus,  alongside  of  the  catheter, 
falling  into  the  vessel  below,  the  urethra  being 
washed  from  behind  forward  by  the  entire 
contents  of  the  irrigator. 

The  same  solutions   may  be  used  in  this 


INStJPFLATION 


532 


method  as  for  simple  injections,  but  should 
usually  be  somewhat  weaker  to  obtain  the 
same  effect. 

Irrigations. — When  the  posterior  urethra 
becomes  involved,  as  it  does  in  a  very  large 
majority  of  urethral  inflammations,  some  other 
means  than  the  preceding  must  be  resorted  to, 
in  order  to  overcome  the  resistance  of  the  com- 
pressor muscle.  Probably  the  best  method  for 
accomplishing  this  is  that  devised  by  Professor 
TJltzmann,  of  Vienna.  This  consists  in  the  in- 
troduction of  a  short  silver  catheter  with  four 
longitudinal  slits  instead  of  the  usual  eye,  just 
beyond  the  compressor  urethrse  muscle ;  a 
hard  rubber  syringe  of  three  or  four  ounces 
capacity,  filled  with  a  medicated  solution,  is 
then  attached  by  means  of  a  piece  of  soft  rub- 
ber tubing  to  the  end  of  the  catheter,  and  the 
fluid  gently  injected  into  the  membranous 
urethra,  whence,  easily  overcoming  the  resist- 
ance of  the  weak  internal  sphincter  vesicse,  it 
flows  into  the  bladder.  This  is  repeated  until 
the  bladder  is  filled  so  that  the  patient  ex- 
presses a  desire  to  urinate  (usually  about  nine 
ounces  are  used),  when  he  is  allowed  to  imme- 
diately empty  the  bladder  through  the  urethra, 
the  catheter  having  been  removed.  The  pa- 
tient should  be  placed  in  the  recumbent  pos- 
ture during  the  injection  and  the  solutions 
used  warmed,  as  cold  fluids  are  apt  to  cause 
tenesmus.  The  same  solutions  may  be  used  as 
in  the  retrojections.  A  favourite  method  of 
Ultzmann's  was  to  begin  with  a  solution  con- 
sisting of  sulphate  of  zinc,  alum,  and  carbolic 
acid,  each  1  part  to  3,000  parts  of  water ;  on 
the  next  dav  the  strength  of  this  was  increased 
to  1  to  1,500,  on  the  third  day  to  1  to  1,000, 
and  on  the  fourth  to  1  to  500.  If  this  was 
well  borne  the  solution  was  changed  to  per- 
manganate of  potassium  1  to  2,000,  which  was 
increased  in  strength  in  the  same  way  up  to  1 
to  1,000,  when  a  solution  of  1  to  3,000,  of  nitrate 
of  silver  was  substituted,  and  in  its  turn  grad- 
ually increased  up  to  1  to  1,000.  In  this  way 
the  urethra  gradually  becomes  accustomed  to 
the  stronger  solutions  with  but  little  inconven- 
ience to  the  patient. 

In  cases  where  it  is  undesirable  to  pass  a 
catheter,  the  bladder  may  be  filled  by  hydrau- 
lic pressure  alone,  an  ordinary  irrigator  with 
several  feet  of  rubber  tubing  and  a  conical 
glass  nozzle  being  used.  The  patient,  after 
urinating,  lies  down,  the  nozzle  is  pressed  firm- 
ly into  the  meatus,  and  the  irrigator  is  elevated 
two  to  three  feet,  when  the  constant  pressure 
soon  overcomes  the  muscular  resistance  and 
enables  the  fluid  to  enter  the  bladder. 

Instillations. — It  is  often  desirable  to  ap- 
ply a  small  quantity  of  a  strong  solution 
directly  to  the  posterior  urethra  without  al- 
lowing the  anterior  urethra  to  become  in- 
volved. To  accomplish  this  an  instrument 
known  as  the  "drop"  syringe  has  been  devised, 
which  consists  of  a  short  silver  catheter  (15  P.) 
witK  very  thick  walls  having  only  a  capillary 
lumen.  To  its  proximal  end  a  hypodermic 
syringe  is  attached,  its  distal  end  having  rather 
an  abrupt  curve  and  a  well-rounded  tip.  The 
desired  amount  of  the  solution  to  be  used  is 
drawn  up  into  the  syringe,  and  the  catheter 


introduced  until  the  end  has  passed  the  mem- 
branous portion,  which  it  is  indicated  when 
the  long  axis  of  the  catheter  is  45°  from  the 
vertical,  showing  that  the  triangular  ligament 
has  been  passed.  As  many  drops  of  the  solu- 
tion as  desired  may  now  be  directly  injected 
into  the  prostatic  urethra.  If  the  application 
has  been  properly  made,  none  of  the  injected 
fluid  will  return,  and  a  desire  to  urinate  will 
soon  be  felt.  Very  strong  solutions  may  be 
applied  in  this  way  without  injury  to  the  ure- 
thra, that  of  nitrate  of  silver,  the  drug  most 
commonly  used,  ranging  from  1  up  to  as  high 
as  10  per  cent. — William  K.  Otis. 

INStrrrLATION,  literally,  blowing  in,  is 
a  term  applied  to  medication  by  means  of  a 
current  of  gas  or  vapour  directed  upon  a  sur- 
face or  into  a  cavity,  and  usually  carrying 
another  substance,  solid  or  gaseous,  which  is 
the  active  agent.  (When  liquids  are  thus  ap- 
plied, we  usually  speak  of  spraying.)  Most 
commonly  the  propulsive  current  is  of  air,  and 
the  medicinal  agent  is  in  the  form  of  powder ; 
but  air  may  likewise  be  employed  for  the  pro- 
pulsion of  a  medicinal  vapour  ;  and  sometimes 
the  insufflating  gas  or  vapour  is  itself  a  medici- 
nal agent.  As  a  rule,  insufflations  are  em- 
ployed chiefly  for  local  effect,  though  they 
may  have  an  additional  systemic  effect.  Some- 
times they  are  employed  for  systemic  effect 
chiefly,  the  local  effect  being  merely  incidental. 
InsufQations  are  administered  by  means  of  in- 
sufflators, varying  in  form  in  accordance  with 
the  physical  characteristics  of  the  medicinal 
agent  and  the  anatomic  conformation  of  the 
parts  for  which  they  are  designed.  The  essen- 
tial parts  of  a  complete  insufflator  are  a  means 
of  compressing  the  air  or  other  gas  used  for 
propulsion,  and  a  means  for  directing  the  cur- 
rent into  or  upon  the  proper  part.  When  the 
propulsive  current  is  not  the  medicinal  agent, 
a  receptacle  for  the  latter  must  likewise  be 
provided. 

Air  may  be  insufflated  for  pressure  or  tem- 
perature effects  or  to  convey  or  remove  mois- 
ture or  medicine.  Dentists  frequently  direct 
a  current  of  heated  air  into  tooth  cavities  in 
order  to  dry  them  preparatory  to  filling.  The 
chief  use  made  of  insufflation  of  air  in  medical 
practice,  apart  from  artificial  respiration,  is  in 
dilatation  of  the  Eustachian  tube,  and  disten- 
tion of  the  tympanum.  This  is  usually  effected 
by  means  of  the  Politzer  bag,  with  or  without 
the  intervention  of  the  Eustachian  catheter. 
Insufflation  of  air  into  the  peritoneal  cavity, 
after  the  removal  by  aspiration  of  any  fluid 
present,  has  been  said  to  be  curative  in  the 
treatment  of  tuberculous  peritonitis.  It  is 
possible  that  the  addition  of  chlorine  or  other 
antiseptic  gas  or  vapour  in  non-poisonous  quan- 
tity would  increase  the  probabilities  of  success 
in  this  plan  of  treatment.  For  purposes  of 
diagnosis,  the  stomach  or  the  colon  is  sometimes 
distended  by  means  of  air  or  carbon  dioxide 
gas,  introduced  through  a  soft  rubber  stomach 
tube.  Cold  air  is  sometimes  blown  upon  ac- 
cessible parts,  such,  for  instance,  as  the  struc- 
tures of  the  mouth  and  throat,  to  allay  pain 
or  reduce  inflammation,  but  as  a  rule  other 
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means  of  employing  cold  in  these  situations 
are  preferable. 

Gases  other  than  Air. — Any  gas  may  be 
employed  by  insufflation,  either  for  its  own 
effect  or  as  a  carrier  of  other  medicinal  agents. 
Reference  will  be  made  only  to  those  in  ordi- 
nary use.  Carbon  dioxide  has  been  employed 
chiefly  as  a  carrier  of  hydrogen  sulphide,  eu- 
calyptol,  or  iodoform  vapour  into  the  intestine, 
and  thence  by  absorption  through  the  venous 
channel  into  the  lung,  according  to  the  method 
devised  by  Bergeon,  of  Lyons,  for  the  treatment 
of  pulmonary  tuberculosis.  Recently  prepared, 
thoroughly  washed,  carbon-dioxide  gas,  col- 
lected in  a  rubber  balloon,  is  passed  by  means 
of  a  handbellows  through  a  flask  of  warmed 
natural  or  artificial  sulphur  water,  or  suitable 
reservoir  containing  eucalyptol  or  iodoform, 
and,  as  it  takes  up  the  hydrogen  sulphide  or 
medicinal  vapour  on  its  way,  the  two  are 
slowly  introduced  into  the  rectum.  From  3  to 
6  litres  of  carbon  dioxide  are  used,  and  a  sul- 
phur water  of  about  the  strength  of  that  of 
Baux  bonnes.  The  Mt.  Clement  is  the  best 
American  water.  Artificial  sulphur  water  for 
this  purpose  may  be  prepared  at  each  opera- 
tion by  axiding  to  8  oz.  of  water  3  fl.  oz.  each 
of  the  following  solutions :  No.  1.  Sodium  sul- 
phide, c.  p.,  ^  oz. ;  distilled  water,  6  oz.  No. 
2.  Tartaric  acid,  1  oz.  and  2  drachms ;  salicylic 
acid,  i  drachm ;  distilled  water,  6  oz.  Some 
observers  assert  that  the  carbon  dioxide  is  the 
therapeutic  agent ;  it  undoubtedly  assists.  The 
writer  must  again  record  his  belief  in  the  util- 
ity of  this  method  as  an  adjuvant  to  others  in 
the  treatment  of  cases  of  pulmonary  tubercu- 
losis, with  hectic  fever,  and  moist  cavities  or 
active  softening. 

Hydrogen  gas  is  used  in  abdominal  sur- 
gery, according  to  the  method  devised  by  Senn, 
of  Chicago,  to  detect  perforations  of  the  intes- 
tine. The  gas  is  introduced  per  rectum,  and 
by  taking  fire  at  the  point  of  exit  indicates  the 
presence  and  site  of  perforation.  Some  sur- 
geons condemn  the  method.  It  is  possible 
that  carbon  dioxide  and  hydrogen  sulphide, 
used  by  Bergeon's  method  and  detected  by  re- 
action with  lead-paper  (blotting  paper  satu- 
rated with  solution  of  plumbic  acetate),  would 
answer  equally  well.  Undiluted  hydrogen 
sulphide  is  poisonous. 

Vapours. — Chloroform,  usually  mixed  with 
heated  air,  is  employed  in  Politzerization 
(distention  of  the  Eustachian  tube  and  tym- 
panum). It  may  also  be  used  for  the  relief  of 
earache  by  insufflations  into  the  external  audi- 
tory canal.  A  convenient  device  for  this  pur- 
pose consists  of  a  glass  tube,  having  one  end 
dilated  into  a  convenient  mouthpiece,  the  other 
drawn  toward  a  point  for  insertion  into  the 
canal,  and  a  bulb  blown  in  the  continuity  into 
which  a  piece  of  sponge  or  wad  of  cotton  may 
be  inserted  to  receive  the  liquid  chloroform. 
The  bulb  is  quickly  heated  and  insufflation 
made  by  means  of  the  operator's  breath.  In  a 
similar  manner,  but  with  a  more  delicate  instru- 
ment, having  a  metallic  tube,  and  the  propul- 
sive air  being  usually  obtained  from  a  rubber 
bulb,  chloroform  may  be  blown  into  the  cavity 
of  a  tooth  for  the  relief  of  pain  or  the  absorp- 


tion of  moisture.  Bromoform  vapour  may  be 
blown  into  a  tooth  as  an  antiseptic  agent  as 
well  as  an  analgetic. 

Iodine  may  be  blown  into  the  Eustachian  tube 
and  middle  ear  by  means  of  the  Politzer  bag 
and  catheter.    It  is  usually  well  diluted  with  air. 

Menthol,  terebene,  eucalyptol,  and  similar 
agents  are  employed  for  the  same  purpose. 
Eucalyptol  has  likewise  been  employed  for 
medication  of  the  lungs  by  way  of  the  rectum 
and  venous  channel  according  to  the  method  of 
Bergeon,  as  described  above.  The  chief  use  of 
chlorine  in  insufflation  has  been  in  the  Ber- 
geon process. 

Powders. — Any  solid  medicinal  agent  in 
fine  division  may  be  employed  by  insufflation, 
and  may  be  propelled  by  any  gas  or  vapour. 
As  a  rule,  air  or  the  breath  of  the  operator  is 
used.  Various  forms  of  powder-blowers  have 
been  devised.  The  simplest  is  a  tube,  straight 
or  curved,  according  to  the  part  to  which  it  is 
to  be  applied.  The  drug  is  inserted  at  either 
end,  the  operator  applies  his  mouth  to  one  end, 
and  the  powder  is  ejected  at  the  other.  Ex- 
cept in  an  emergency,  when  a  quill  or  anything 
else  may  be  used  in  this  way,  the  method  is  ob- 
viously objectionable.  The  simplest  modifica- 
tion of  it  is  the  attachment  of  a  soft  rubber 
tube  and  mouthpiece ;  next,  the  making,  at  a 
certain  point  in  the  tube,  of  a  receptacle  for 
the  powder.  The  next  step  in  advance  is  the 
substitution  for  the  operator's  breath  of  a  cur- 
rent or  puff  of  air  derived  from  a  rubber  bulb 
conveniently  attached  or,  by  means  of  a  con- 
necting tube,  from  a  reservoir  of  compressed 
air.  A  convenient  form  of  insufflator  consists 
of  a  receptacle  (usually  a  glass  tube  or  bot- 
tle) into  which  two  tubes  are  inserted — one  to 
receive  compressed  air,  which  stirs  up  the  pow- 
der and  forces  it  out  through  the  other  (deliv- 
ery) tube.  A  valve  of  any  simple  form  may  be 
attached  to  the  air-tube.  Many  different  de- 
vices are  to  be  found  figured  in  the  instru- 
ment-makers' catalogues. 

Insufflation  of  medicinal  powders  is  fre- 
quently employed  in  the  treatment  of  deep 
wounds,  sinuses,  cold  abscesses,  affections  of  the 
mouth,  nose,  throat,  and  ear,  and  less  commonly 
in  diseases  of  the  rectum,  urethra,  bladder,  vo/- 
gina,  and  uterus.  When  to  use  powders  by  in- 
sufflation, and  when  to  resort  to  other  means 
of  topical  medication,  is  a  matter  for  skilful 
judgment  in  the  individual  case.  As  a  rule, 
powders  are  applicable  when  instrumental  ap- 
plications would  be  painful  or  difficult,  or 
when  prolonged  contact  of  the  remedy  with 
the  parts  is  desirable.  Some  of  the  agents 
used  are  insoluble,  and  others  act  best  in  pow- 
der form.  Agents  employed  by  insufflation 
may  be  divided  into  diluents,  adherents,  pro- 
tectants, absorbents,  exsiccants,  astringents, 
hsemostatics,  antiseptics,  alterants,  anodynes, 
sedatives,  stimulants,  and  solvents.  As  dilu- 
ents, inert  substances  or  those  belonging  to  the 
class  of  adherents,  protectants,  exsiccants,  or 
local  sedatives  are  used.  Many  of  the  astrin- 
gent drugs,  as  well  as  the  powerful  anodynes, 
need  to  be  well  diluted.  Protectants  should 
be  inoderately  hygroscopic ;  starch,  milk  sugar, 
boric  acid,  talc,  lycopodium,  sodium  bicario- 
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nate,  and  acacia,  which  last  is  the  typical 
adherent,  are  useful.  Bismuth  salts  (subcar- 
bonate,  subgallate,  and  subnitrate)  are  sedative 
as  well  as  protectant,  but  will  both  diffuse  and 
adhere  better  when  mixed  with  powdered  aca- 
cia. The  principal  absorbents  and  exsiccants 
are  charcoal,  boric  acid,  talc,  lycopodium,  iodo- 
form, prepared  chalk,  and  the  astringents.  As 
alterants,  sulphur,  mercurials,  iodine  com- 
pounds, and  caustic  astringents,  such  as  silver 
nitrate  or  silver  hyposulphite,  well  diluted,  are 
employed.  Astringents  include  cinchona,  kino, 
and  other  drugs  containing  tannin,  tannic  and 
gallic  acids,  hydrastis,  sanguinaria,  alum  com- 
pounds, and  salts  of  zinc  and  lead. 

The  antiseptics  most  often  used  are  acetani- 
lide,  benzoic  acid,  bismuth  subgallate,  boric 
acid,  calomel,  dithymol  diiodide  (called  aristol), 
iododiiso-butylorthocresol  (called  europhene), 
iodoform,  sulphur,  quinine,  and  resorcin. 

As  hjemostatics,  alum  preparations  and  the 
vegetable  astringents,  acetanilide,  and  phena- 
zone  have  been  employed.  Anodynes  and  sed- 
atives include  those  having  a  purely  local 
effect  and  those  having  a  systemic  action  also. 
Of  any  of  the  latter  class,  the  quantity  em- 
ployed should  be  definite  and  safe.  Acacia, 
bismuth  salts,  sodium  bicarbonate,  belladonna, 
morphine,  and  cocaine  are  the  sedatives  most 
commonly  used. 

As  solvents  of  diphtheric  membrane,  calomel 
and  digestives,  such  as  papain,  pepsin,  and 
trypsin,  have  been  used.  It  is  said  that  pro- 
tonuclein  is  active. 

Stimulants  are  usually  sternutatories,  of 
which  pepper,  sodium  chloride,  and  tobacco 
are  the  most  common. 

Benzoin,  benzoic  acid,  and  balsams  are  some- 
times employed,  usually  in  combination,  to 
excite  secretion  from  mucous  membranes.  G^a- 
langa,  sanguinaria,  cubeb,  camphor,  and,  less 
frequently,  ipecacuanha,  are  among  the  ingre- 
dients of  so-called  catarrh  snuffs. 

The  following  list  of  diseases  and  remedies 
in  and  with  which  insufflation  is  appicable  is 
illustrative  only,  not  exhaustive. 

Abscess,  cold. — Iodoform  and  its  substitutes. 

Aspergillus. — ^  Boric  acid,  salicylic  acid. 

Catarrh,  chronic  nasal. — Benzoic  acid,  ben- 
zoin, bismuth  salts,  boric  acid,  calendula, 
cubeb,  cerium  oxalate,  menthol,  europhene, 
lycopodium,  zinc  stearate. 

Group  and  Diphtheria. — Boric  acid,  calo- 
mel, papain,  pepsin,  protonuclein,  sulphur, 
trypsin. 

Gonorrhoea. — Acetanilide,  boric  acid,  iodo- 
form, zinc  stearate. 

May  fever. — Belladonna,  boric  acid,  quinine. 

Otitis  media.— Borio  acid,  bismuth  subio- 
dide,  calomel,  iodoform. 

Ozcena. — Benzoic  acid,  camphor,  iodoform, 
zinc  stearate,  Peruvian  balsam. 

Pharyngitis  and  amygdalitis. — Benzoic  acid, 
boric  acid,  resorcin,  sodium  bicarbonate,  sodi- 
um salicylate. 

Pertussis. — Benzoin,  boric  acid,  coffee,  qui- 
nine, silver  nitrate  with  talcum. 

Tuberc  ulosis  of  joints. — Iodoform. 

Tuberculosis  of  the  throat.  —  Europhene, 
iodoform,  protonuclein,  resorcin,  and  anodynes. 


(Bismuth  suboarbonate,  cocaine,  morphine,  iod- 
oform, and  tannin  in  combination.) 

Solomon  Solis-Oohen. 

INULA  (U.  S.  Ph.),  elecampane,  is  the  root 
of  Inula  Melenium,  a  plant  of  the  Composite. 
It  was  formerly  much  used  as  a  tonic  and  in 
the  treatment  of  amenorrhoea.  It  contains  a 
camphor-like  principle,  helenin,  which,  al- 
though almost  insoluble  in  water,  is  readily 
soluble  in  ether  and  in  oils.  Helenin  has  been 
recommended  as  an  antiseptic  and  has  been 
supposed  to  have  a  specific  curative  action  in 
tuberculosis.  Helenin  has  been  thought  also 
to  have  an  elective  action  on  the  uterine  glands, 
and  hence  to  be  useful  in  leucorrhoea,  whether 
glairy  or  purulent  and  whether  due  to  endo- 
metritis or  to  anmmia.  For  its  action  on  the 
uterus  it  is  given  in  the  form  of  Hamonic's 
pills,  each  of  which  contains : 

Crystallized  helenin 0-31  grain; 

Crystallized  quassin 0-077    " 

Iron  protoxalate 1'54      " 

Extract  of  cinchona,  a  sufficiency. 
Two  or  three  such  pills  are  to  be  taken  daily, 
after  meals  {(?az.  de  gynecol.,  Nov.  15,  1895). 
The  dose  of  elecampane  is  from  10  to  20 
grains;  that  of  helenin  is  from  ^  to  J  of  a 
grain,  three  times  a  day. 

INUNCTION.— The  "  rubbing  in  "  of  medi- 
cated fatty  substances  is  practically  confined 
to  the  use  of  mercurial  ointment  in  the  treat- 
ment of  syphilis  (see  under  IMercubt).  That 
of  simple  fats  is  treated  of  on  page  420. 


-Iodized  starch  (see  un- 


lODAMYLUM.- 

der  Iodine). 

lODANTIPYRINE,  or  iodopyrine,  is  an 
iodine  substitution  compound  of  antipyrine. 
It  appears  to  have  the  antipyretic  and  anal- 
getic properties  of  antipyrine  and  possibly  in 
addition  some  virtue  as  an  internal  antiseptic. 
It  may  be  given  in  daily  amounts  of  from  5  to 
20  grains,  in  divided  doses. 

IODINE,  iodum  (U.  S.  Ph.,  Br.  VK^jodum 
(Ger.  Ph.),  is  "  a  non-metallic  element  obtained 
from  the  ashes  of  seaweeds  and  from  mineral 
iodides  and  iodates  "  (Br.  Ph.).  Its  symbol  is 
I.  It  occurs  in  friable  plates  of  a  bluish-black 
colour  and  metallic  lustre.  Its  odour  is  char- 
acteristic and  its  taste  sharp  and  acrid.  It  is 
soluble  in  about  5,000  parts  of  water  and  in  10 
parts  of  alcohol  at  59°  F.,  producing  a  solution 
which  is  brown  in  colour.  It  is  more  soluble 
in  water  to  which  certain  salts,  such  as  sodium 
chloride  and  potassium  iodide,  have  been 
added.  It  is  freely  soluble  in  ether  and  solu- 
ble in  glycerin.  Iodine  is  slowly  volatile  at  or- 
dinary temperatures.  Heated  to  337'2°  F.  it 
melts  and  is  volatilized  as  a  purple  vapour,  and 
the  inhalation  of  this  vapour  is  productive  of 
much  irritation  of  the  respiratory  passages. 
In  the  presence  of  starch  iodine  produces  a 
marked  blue  colour,  and  therefore  starch  is 
used  as  a  test  for  the  presence  of  iodine  in  so- 
lution. So  delicate  is  this  test  that  it  is  said 
to  be  possible  to  detect  iodine  in  450,000  times 
its  weight  of  water.  For  the  success  of  the 
test,  however,  it  is  necessary  that  the  solution 
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be  cold  (the  application  of  heat  being  followed 
by  a  disappearance  of  the  colour,  which,  how- 
ever, will  return  on  cooling  unless  the  heating 
is  long  continued)  and  the  iodine  free,  and, 
since  iodine  in  the  body  fluids  is  always  in 
combination,  a  little  nitric  acid  as  well  as 
starch  is  added  to  the  solution,  when,  if  iodine 
is  present,  it  is  liberated,  and  a  blue  colour  is 
developed  whose  intensity  varies  with  the 
amount  of  iodine.  Iodine  is  obtained  chiefly 
from  South  America,  and  from  Chile  in  par- 
ticular, for  sodium  iodate  is  found  there  in  as- 
sociation with  sodium  nitrate.  It  is  to  some 
extent  still  obtained  from  seaweed,  this,  when 
burned,  being  known  as  kelp  and  used  for  the 
sake  of  its  salts,  among  which  is  sodium  iodide. 
The  preparation  of  iodine  from  kelp  is  carried 
on  to  a  considerable  extent  in  Great  Britain. 

Applied  to  the  skin,  iodine  is  mildly  caustic, 
a  dry  slough  resulting  from  its  prolonged  con- 
tact. Applied  in  a  diluted  form  it  is  counter- 
irritant,  the  result  being  a  yellow  staining  of 
the  skin  and,  if  a  suflicient  amount  has  been 
applied,  a  sensation  of  heat  and  smarting  with 
reddening  of  the  skin  and  subsequent  desqua- 
mation. Repeated  application  will  result  in  the 
production  of  blisters,  and  in  some  skins  this 
may  result  from  a  single  application.  The 
same  results  follow  its  application  to  mucous 
membranes,  but  the  irritant  action  upon  them 
is  still  greater. 

When  taken  internally  in  small  amount, 
iodine  causes  uneasiness  and  a  sense  of  warmth 
and  even  of  burning  in  the  stomach,  together 
with  a  metallic  taste  in  the  mouth.  Larger 
doses  cause  intense  pain  in  the  stomach,  vomit- 
ing, cramps,  and  purging.  Iodine  is  an  active 
poison,  and  its  toxic  effects  are  divisible  into 
the  acute  and  the  chronic.  Acute  poisoning 
by  iodine  ordinarily  results  from  swallowing  a 
dose  of  considerable  size.  Under  these  cir- 
cumstances there  result  severe  oesophageal  and 
gastric  pain,  vomiting,  the  vomitus  usually 
being  yellow  unless  starch  is  present  in  the 
stomach,  when  it  is  blue,  purging,  pallor  with 
a  cold,  clammy  skin  and  a  small,  thready 
pulse,  prostration,  suppression  of  urine  in 
some  cases,  and  finally  collapse.  Maniacal  ex- 
citement and  convulsions  are  sometimes  ob- 
served. Although  very  large  doses  of  iodine 
have  been  taken  without  ill  effect,  yet  30 
grains  are  said  to  have  caused  death ;  on  the 
other  hand,  recovery  has  followed  the  taking 
of  2i  drachms.  For  cases  of  acute  poisoning 
the  antidote  is  starch,  but,  as  iodide  of  starch 
is  not  entirely  inactive,  the  stomach  must  be 
thoroughly  emptied  as  well.  Acute  poisoning 
may  also  result  from  the  local  use  of  iodine, 
generally  from  its  injection  into  cavities  of 
the  body  or  into  morbid  growths,  but  occa- 
sionally from  its  too  generous  application  to 
the  skin.  Under  these  circumstances  the 
symptoms  are  in  some  respects  similar  to  those 
which  follow  the  taking  of  a  poisonous  dose 
by  the  mouth,  but  they  are  not  the  same.  The 
symptoms  which  have  been  observed  are  thirst, 
salivation,  difficult  urination,  diminution  or 
suppression  of  urine,  albuminuria,  cyanosis, 
weak  and  rapid  heart  action,  fever,  vomiting, 
the  vomitus  containing  iodine,  cutaneous  erup- 


tions, generally  haBmorrhagic  in  character, 
bleeding  from  various  mucous  surfaces,  diar- 
rhcEa,  priapism,  a  cold, clammy  skin,prostration, 
and  even  collapse.  Reaction  may  come  on, 
but,  even  so,  a  fatal  result  may  follow,  sudden 
death  having  occurred  in  the  midst  of  appar- 
ent convalescence. 

The  prolonged  employment  of  iodine  even 
in  therapeutic  doses  may  result  in  poisoning 
of  a  less  acute  variety.  This  is  termed  iodism, 
and  among  the  disturbances  thus  produced 
may  be  thirst,  epigastric  pain,  nausea,  vomiting, 
diarrhoea,  restlessness,  sleeplessness,  palpita- 
tion, and  circulatory  weakening,  with  pro- 
gressive emaciation  if  the  use  of  the  remedy  is 
continued.  Iodism  may  follow  the  use  not 
only  of  iodine  itself,  but  of  any  of  its  salts.  In 
the  commonest  form  of  iodism  we  find  gastric 
disturbance  and  pain  in  the  region  of  the 
frontal  sinuses,  often  with  coryza  and  perhaps 
with  swelling  of  the  eyelids.  Papular  and 
other  emptions  are  common,  and  in  some  cases 
salivation  is  observed  or  inflammation  of  the 
mouth  and  throat,  perhaps  with  hoarseness, 
dysphagia,  malaise,  and  fever.  From  the  pro- 
longed employment  of  iodine  there  is  also  said 
to  have  occurred  atrophy  of  the  testicles,  as 
well  as  of  the  mammary  glands.  In  iodism  no 
treatment  is  ordinarily  required  beyond  dis- 
continuing the  administration  of  iodine,  and 
even  if  it  is  continued  the  symptoms  may  dis- 
appear from  the  establishment  of  tolerance. 
Iodism  is  less  likely  to  occur  if  the  iodine  is 
given  largely  diluted,  and  arsenic  is  thought 
to  lessen  its  ills. 

When  given  by  the  mouth,  and  evidently 
also  in  some  cases  when  injected  into  the  tis- 
sues, iodine  is  absorbed  and  circulates,  perhaps 
as  sodium  iodide.  At  any  rate,  it  reaches  and 
permeates  all  the  tissues  and  fluids.  The  ques- 
tion as  to  how  its  therapeutic  activity  is  elic- 
ited is  as  yet  disputed,  some  thinking  that 
iodine  acts  constitutionally  only  as  an  alkaline 
iodide,  while  others  maintain  that  the  action 
of  the  element  and  its  salts  is  dependent  upon 
the  liberation  of  iodine  in  the  tissues.  Yet 
some  do  not  agree  to  the  similarity  of  action 
between  iodine  and  its  salts,  thinking  their  ac- 
tions essentially  different.  Iodine  is  elimi- 
nated mainly  in  the  urine,  but  to  a  less  degree 
by  all  mucous  surfaces  and  perhaps  by  the 
skin.  Upon  the  kidneys  it  is  certainly  active, 
irritation  following  its  use  in  considerable 
doses,  as  is  proved  by  the  occurrence  of  albu- 
minuria. Diminution  and  even  suppression  of 
urine  are  observed  in  persons  violently  poi- 
soned, and  it  is  said  that  a  true  nephritis  may 
result  from  its  employment.  The  constitution- 
al effect  of  iodine  is  vague ;  though  we  ascribe 
to  it  alterative  virtues,  we  are  thereby  not 
much  nearer  an  understanding  of  its  action, 
though  some  pronounced  action  over  nutrition 
and  its  disorders  it  certainly  does  possess. 

In  scrofulous  diseases  iodine  has  certainly  a 
decided  action,  and  this  we  describe  as  altera- 
tive, which  name,  as  I  have  already  said,  may 
vaguely  describe,  but  certainly  does  not  ex- 
plain. In  chronic  glandular  enlargements,  in 
scrofulous  bone  diseases,  and  in  articular  in- 
volvements of  a  similar  nature  and  chronic 
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character,  it  is  often  highly  beneficial,  though 
in  such  oases  it  is  not  so  often  used  in  sub- 
stance as  it  is  in  the  form  of  one  of  its  salts,  of 
which  the  iodide  of  iron  is  particularly  to  be 
recommended,  especially  when  used  in  combi- 
nation with  cod-liver  oil.  Other  scrofulous 
disorders  are  treated  in  the  same  way,  among 
them  ozmna,  lupus,  caries,  ulcers,  and  fistulm. 
In  conditions  of  visceral  induration  the  effects 
of  iodine  are  often  good.  GroUre  in  particular 
is  benefited  by  it,  provided  it  is  simply  a  thyreoid 
hypertrophy  we  mean  and  not  a  degeneration, 
and  so  to  some  degree  are  enlargements  of 
the  liver,  testes,  uterus,  and  mammce.  In  chron- 
ic skin  diseases  and  in  chronic  rheumatism 
iodine  seems  to  exert  a  favourable  influence, 
though  here,  again,  it  is  oftener  a  salt  that  is 
employed  than  iodine  itself,  and  especially  the 
potassium  or  sodium  iodide.  These  salts,  too, 
are  beneficial  in  chronic  lead  poisoning,  terti- 
ary syphilis,  and  chronic  gout,  though  the  ac- 
tive agent  in  effecting  the  improvement  is  by 
many  thought  to  be  the  iodine  alone. 

Chronic  phthisis  has  been  treated  with  io- 
dine, it  is  said  with  success,  but  the  practice  is 
not  common  and  the  evidence  as  to  its  value 
does  not  appear  convincing. 

The  vapour  of  iodine  has  been  used  for 
inhalation  in  the  treatment  of  pulmonary 
disorders,  especially  chronic  bronchitis  and 
pulmonary  tuberculosis,  but,  in  spite  of  alle- 
gations as  to  its  brilliant  success  when  so  used, 
this  employment  of  iodine  has  not  persisted, 
and  indeed  it  can  not  be  said  to  be  altogether 
devoid  of  danger. 

Bnemata  of  iodine  have  been  employed  in 
chronic  diarrhcea  and  dysentery,  in  which  it  is 
beneficial  partly,  it  is  said,  because  of  a  local  ac- 
tion upon  ulcerations  when  they  are  present  and 
partly  by  absorption  and  alterative  action.  In 
using  these  enemata  the  rectum  is  first  washed 
with  a  cleansing  injection,  and  then  there  is 
gently  forced  in  a  sufficient  quantity  of  warm 
water  which  contains  from  1  to  10  fl.  drachms 
of  Lugol's  solution  in  one  or  two  quarts.  This 
is  done  once  or  twice  a  day,  the  solution  being 
gradually  increased  in  strength.  If  the  enema 
causes  pain  laudanum  may  be  injected. 

Parenchymatous  injections  of  iodine  given 
by  means  of  the  hypodermic  syringe  are  often 
exceedingly  valuable.  A  solution  of  iodine 
and  iodide  of  potassium  in  water  may  be  em- 
ployed for  this  purpose,  the  strength  varying 
with  the  necessities  of  the  case,  but  tincture  of 
iodine  in  variable  amounts  is  oftener  employed. 
Thus  may  be  treated  chronically  enlarged  toti- 
sils,  lymphatic  gland  hypertrophies,  and  goi- 
tre, a  few  minims  of  the  tincture  being  a 
suffieient  amount  for  the  injection.  Ovarian 
cysts  are  treated  in  a  similar  way,  tincture  of 
iodine  to  the  amount  of  a  pint  being  injected 
into  them  after  the  removal  of  their  fluid. 
This  treatment  is,  however,  applicable  only  to 
unilocular  cysts,  and  certainly  can  not  be  re- 
garded as  anything  but  hazardous.  In  the 
same  way  abscesses  may  be  evacuated  and  then 
filled  with  tincture  of  iodine  to  promote  heal- 
ing and  diminish  infection,  but  this  treatment 
is  rarely  employed.  Hydatid  cyst  may  be 
cured  by  the  injection  of  a  few  drops  of  the 


tincture  of  iodine.  Hydrocele  and  spina  bifida 
are  treated  in  the  same  way,  the  end  sought 
being  the  irritation  of  the  wall  of  the  cavity 
by  the  iodine  and  inflammatory  obliteration. 
The  injection  of  iodine  has  even  been  made 
into  an  hypertrophied  prostate,  by  puncture 
through  the  rectum,  the  effect  being  to  cause 
its  diminution.  This  is  certainly  a  dangerous 
procedure.  In  empyema  of  long  standing  the 
cavity  may  with  benefit  be  washed  out  with  a 
solution  consisting  of  5  grains  each  of  iodine 
and  potassium  iodide  in  a  pint  of  water.  The 
washing  may  be  done  each  day  and  the  solu- 
tion may  cautiously  be  increased  in  strength. 
Other  cavities,  either  natural  (though  diseased) 
or  pathological,  have  been  treated  by  iodine 
injections,  among  them  those  of  hernia,  hy- 
drocephalus, cystic  bronchocele,  dropsy  ojf  the 
Joints,  and  even  ascites. 

The  most  important  use  of  iodine  is  its  ex- 
ternal application.  As  a  mild  counterirritant 
it  is  more  serviceable  than  any  remedy  we  pos- 
sess, both  because  of  its  effectiveness  and  be- 
cause of  its  convenience  of  application.  The 
tincture  is  most  frequently  employed  for  this 
purpose,  being  painted  on  until  the  skin  is 
deeply  stained,  and  reapplied  as  the  staining 
fades,  until  desquamation  occurs.  A  vast 
number  of  conditions  are  so  treated ;  in  fact, 
so  many  that  to  name  them  is  scarcely  pos- 
sible. A  few,  however,  must  be  mentioned. 
Thus,  iodine  applied  to  the  chest  will  relieve 
the  pain  of  pleurisy,  it  will  promote  the  ab- 
sorption of  pleuritic  effusion  and  the  resolu- 
tion of  pneumonia.  Painted  upon  the  neck,  it 
is  useful  in  inflammations  of  the  pharynx  and 
larynx.  It  will  diminish  the  pains  of  muscu- 
lar rheumatism  when  locally  applied,  and  by 
its  use  are  benefited  enlarged  glands,  chronic 
rheumatic  affections,  orchitis  in  its  later  stages, 
erysipelas,  chilblain,  goitre,  and  superficial  in- 
flammation in  its  early  stages.  To  cause  the 
diminution  of  visceral  enlargements,  iodine  is 
applied  at  times  in  the  form  of  the  tincture, 
but  more  commonly  in  ointment.  Thus  may 
be  treated  chronic  indurations  of  the  breast,  as 
well  as  chronic  hepatic,  splenic,  thyreoid,  lym- 
phatic, and  articula/r  enlargements.  Iodine  is 
mildly  antiparasitic,  and  therefore  its  local  ap- 
plication as  such,  usually  in  the  form  of  the 
tincture,  is  reasonable  ;  rather  more  reasonable, 
however,  than  effectual.  Nevertheless,  ring- 
worm, pityriasis  versicolor,  and  similar  condi- 
tions are  often  treated  by  the  painting  on  of 
tincture  of  iodine.  In  skin  diseases  not  para- 
sitic in  nature  iodine  may  be  locally  applied  as 
a  stimulant  and  in  some  cases  with  success. 
Thus  are  treated  psoriasis  and  chloasma. 
The  pitting  of  small-pox  may  be  prevented  by 
a  similar  application.  As  an  alterative  and 
stimulant  iodine  may  be  employed,  in  solutions 
which  will  vary  in  strength  with  the  delicacy 
of  the  part  treated,  for  local  application  in 
ozcena,  ophthalmia,  atrophic  rhinitis,  chronic 
cystitis,  urethritis,  and  leucorrhcea.  Small 
doses  of  iodine  are  at  times  efficient  in  combat- 
ing nausea  and  vomiting.  By  some,  iodine  has 
been  thought  a  valuable  intestinal  antiseptic 
in  typhoid  fever,  and  has  been  given  particu- 
larly in  combination  with  carbolic  acid.    Pi- 
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nally,  a  peculiar  method  by  which  the  consti- 
tutional effects  of  iodine  are  secured  by  means 
of  its  local  application  is  the  iodine  bath. 
This  is  given  in  a  wooden  bath-tub,  the  water 
containing  iodine  in  the  proportion  of  about  3 
grains  to  a  gallon,  and  of  potassium  iodide  about 
twice  that  quantity.  These  proportions  are 
proper  for  ad!ults ;  lor  children  the  strength  of 
the  solution  should  be  three  times  less.  The 
effect  of  the  baths  is  to  cause  slight  cutaneous 
redness,  a  yellow  tinge,  which,  however,'  is  but 
temporary,  and  in  some  persons  with  delicate 
skins  a  moderate  desquamation.  As  to  the 
efficacy  of  the  procedure,  it  is  slight  and  the 
practice  is  little  employed  at  the  present  time. 

Several  preparations  of  iodine  are  ofBoial. 
Liniment  of  iodine,  linimentum  iodi  (Br.  Ph.), 
contains  5  parts  of  iodine,  3  parts  of  potassium 
iodide,  1  part  of  glycerin,  and  40  parts  of  rec- 
tified spirit.  Solution  of  iodine,  liquor  iodi 
(Br.  Ph.),  compound  solution  of  iodine,  liquor 
iodi  composiius  (U.  S.  Ph.),  Lugol's  solution, 
contains  5  parts  of  iodine  in  100  of  distilled 
water,  the  solution  being  effected  by  the  addi- 
tion of  potassium  iodide.  The  amount  of  po- 
tassium iodide  in  the  United  States  preparation 
is  10  per  cent. ;  in  the  British,  7i  per  cent. 
The  dose  of  this  preparation  is  5  minims.  It 
is  given  largely  diluted.  Tincture  of  iodine, 
tinctura  iodi  (U.  S.  Ph.,  Br.  Ph.),  tincturajodi 
(Ger.  Ph.),  according  to  the  U.  S.  Ph.  is  a  7- 
per-cent.  solution  of  iodme  in  alcohol ;  accord- 
ing to  the  Br.  Ph.,  an  alcoholic  solution  of 
iodine  and  potassium  iodide,  of  each  2-|  per 
cent. ;  according  to  the  Ger.  Ph.,  a  10-per-cent. 
alcoholic  solution  of  iodine.  The  dose  of  the 
American  preparation  is  from  5  to  15  drops ; 
that  of  the  British  preparation,  from  5  to  20 
minims ;  that  of  the  German  tincture  should 
not  exceed  3  drops.  Ointment  of  iodine,  iodine 
ointment,  unguentum  iodi  (U.  S.  Ph.,  Br.  Ph.), 
consists,  according  to  the  American  formula, 
of  4  parts  of  iodine,  1  part  of  potassium  iodide, 
2  parts  of  water,  and  93  parts  of  benzoinateJ 
lard ;  the  British  ointment  is  composed  of  7 
parts  of  iodine,  7  of  potassium  iodide,  13  of 
glycerin,  and  191  of  prepared  lard.  Inhalation 
of  iodine,  vapor  iodi  (Br.  Ph.),  consists  of  1 
fl.  drachm  of  tincture  of  iodine  mixed  with  1 
oz.  of  water  in  a  suitable  apparatus  and  gently 
heated,  the  vapour  which  arises  being  inhaled. 
In  addition  to  these  there  are  a  number  of 
preparations  of  iodine  which  have  not  received 
official  recognition.  Such  are  "  iodine  paint," 
"  iodized  glycerin."  liquor  iodi  carbolaius  (Nat. 
Form.),  liquor  iodi  causticus  (Nat.  Form.),  and 
"  iodized  cotton."  Of  these  the  importance  is 
comparatively  slight  and  the  employment  in- 
frequent. 

Churchill's  tincture  of  iodine,  tinctura  iodi, 
Churchill  (Nat.  Form.),  deserves  considera- 
tion, however,  because  it  is  in  more  frequent 
use.  It  is  a  preparation  stronger  than  the  offi- 
cial tincture  and  suitable  only  for  external  use. 
It  contains  3|  tr.  oz.  of  iodine,  -J  tr.  oz.  of  po- 
tassium iodide,  4  oz.  of  water,  and  enough  al- 
cohol to  make  16  fl.  oz. 

For  the  internal  administration  of  iodine 
Lugol's  solution  is  by  all  means  the  best  prep- 
aration.    It  should   be  largely  diluted  with 


sweetened  water.  Tincture  of  iodine  may  be 
given  by  the  mouth,  and  indeed  is  so  adminis- 
tered, but  the  practice  is  not  rational,  because 
of  the  probable  precipitation  of  the  iodine  by 
the  stomach  juices.  The  tincture  should, 
therefore,  be  reserved  for  external  employment. 
The  dose  of  iodine  itself  by  the  mouth  has 
been  placed  by  some  between  i  and  1  grain, 
but  the  remedy  should  not  be  employed  in  sub- 
stance,because  of  its  irritant  action.  Three  times 
in  a  day  is  the  usual  and  sufficient  frequency 
for  administering  iodine  by  the  mouth,  and  it 
is  to  be  taken  preferably  after  eating,  though  if 
starchy  matters  are  among  the  ingesta  the  ac- 
tion of  the  iodine  is  no  doubt  lessened  to  some 
degree  by  the  formation  of  iodide  of  starch. 
The  incompatibles  of  iodine  are  mineral  acids, 
vegetable  alkaloids,  and  metallic  salts. 

[Iodized  starch,  sometimes  called  iodide  of 
starch,  amylum  iodatum  (U.  S.  Ph.,  1880),  and 
iodamylum,  was  made,  according  to  the  U.  S. 
Ph.,  1880,  with  95  parts  of  starch  and  5  of 
iodine.  It  has  been  regarded  as  a  definite 
chemical  compound,  but  most  chemists  do  not 
so  consider  it.  In  the  form  of  iodized  starch, 
iodine  may  be  given  internally  in  cases  where 
irritability  of  the  stomach  would  interfere  with 
its  administration  in  other  forms.  It  may  be 
given  in  doses  of  from  a  drachm  to  \  oz.  As  a 
topical  application  it  has  been  found  useful  in 
lupus  erythematosus  and  in  various  forms  of 
scrofulous  and  tuberculous  ulceration.  Ma- 
jewski  and  Trzebicky  have  recently  recom- 
mended it  as  an  antiseptic  dressing.  Trzebicky 
{Therap.  Woch.,  Dec.  8,  1895),  after  consider- 
able use  of  it  as  a  dusting  powder  and  incor- 
porated with  gauze,  reports  very  favourably  on 
its  value  as  an  antiseptic  in  gangrenous,  ill- 
conditioned  ulcers  smA  as  a  packing  for  cavities 
left  by  the  removal  of  tuberculous  deposits.] 
Henry  A.  Gkiffin. 

iodoform:,  CHI3  iodoformum  (U.  S.  Ph., 
Br.  7\i.),  jodoformium  (Ger.  Ph.),  is  a  substance 
of  the  same  chemical  composition  as  chloro- 
form, except  that  iodine  replaces  chlorine.  It 
occurs  in  small  lemon-yellow  hexagonal  crys- 
tals, of  a  peculiar  penetrating  odour  and  an 
unpleasant,  sweetish  taste.  It  is  not  percepti-  . 
bly  soluble  in  water,  but  imparts  to  it  a  slight 
odour  and  taste.  It  is  soluble  at  ordinary 
temperatures  in  about  53  parts  of  alcohol  and 
in  5'3  parts  of  ether ;  very  soluble  in  chloro- 
form, in  benzene,  in  fixed  and  volatile  oils,  etc. 
Iodoform  is  volatile  at  ordinary  temperatures 
and  at  330°  F.  it  melts  to  a  brown  liquid,  de- 
composing at  higher  degrees  of  heat.  It 
should  be  kept  cool  and  dark,  in  well-stop- 
pered vessels. 

Iodoform  was  discovered  in  1822  by  Serullas, 
and  was  first  used  as  a  remedy  in  1837  by  Dr. 
R.  M.  Glover,  of  London,  and  M.  Bouchardat, 
of  Paris.  It  is  used  as  powder,  in  solution,  in 
gauze,  lint,  etc.,  in  ointment,  in  pencils,  in 
suppositories,  in  emulsions,  etc.  Iodoform  has 
been  given  by  the  mouth,  by  inunction,  and 
hypoderraically. 

It  is  said  to  be  useful  in  meningitis,  cirrho- 
sis of  the  liver,  chronic  dysentery,  phthisis,  dia- 
betes, obesity,  goitre,  and  many  other  diseases. 
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The  dose  is  from  1  to  3  grains  (0-06  to  0-18),  by 
the  mouth ;  it  may  be  given  in  a  pill  or  cap- 
sule. It  is  rapidly  absorbed  from  the  mucous 
membrane  of  the  stomach  and  from  fresh 
wounds,  but  is  much  more  slowly  taken  up 
from  granulating  areas.  In  two  hours  after 
the  administration  of  5  grains,  iodine  may  be 
found  in  the  urine,  saliva,  and  milk,  and  it 
mav  be  three  days  before  the  entire  quantity  is 
eliminated.  The  smell  of  iodoform  may  be  de- 
tected in  the  breath.  In  small  doses  the  drug 
is  a  so-called  alterative.  In  larger  quantities 
it  may  become  a  narcotic  poison,  producing 
symptoms  which  will  be  described  further  on. 

The  most  important  uses  of  iodoform  are 
local  and  depend  upon  its  anmsthetic  and 
antiseptic  qualities.  It  is  of  great  value  as 
an  application  to  the  inflamed  mucous  mem- 
brane of  the  genito-urinary  organs,  rectum, 
naso-pharynx,  stomach,  etc.  It  is  a  soothing 
disinfectant  for  most  sloughing  or  ulcerating 
sores,  whether  of  cancerous,  tubercular,  syphil- 
itic, or  other  septic  origin,  and  is  most  valu- 
able as  a  dressing  for  recent  wounds.  It  is  far 
ahead  of  any  of  the  substitutes  which  have 
been  proposed  and  tried,  and  since  the  early 
antiseptic  days  it  has  remained  our  main 
dependence.  Yet  iodoform  is  not  a  true  anti- 
septic, for  by  itself  it  does  not  destroy  mi- 
cro-organisms. It  is  even  washed  by  some 
surgeons  before  they  use  it.  When  it  is  in 
contact  with  wound  secretions,  however,  it  is 
decomposed,  with  the  liberation  of  free  iodine, 
a  powerful  germicide.  The  iodoform  thus  be- 
comes the  storehouse  of  the  true  antiseptic  sub- 
stance, which  is  furnished  as  fast  as  it  is 
needed.  So  safe  an  antiseptic  does  iodoform 
thus  become  that  even  in  operations  involving 
the  easily  inflamed  peritonaeum  it  is  used  in 
gauze  (iodoformized  gauze,  5  to  10  per  cent.) 
to  pack  away  healthy  intestine  and  to  wall  off 
normal  peritonaeum  while  septic  matter  is 
being  evacuated.  Even  if  some  of  this  matter 
is  absorbed  by  the  iodoformed  gauze,  if  the 
"  walling  off  "  process  has  been  skilfully  done, 
no  infection  of  sound  parts  will  occur.  Im- 
mense intraperitoneal  abscesses  requiring  in- 
stant evacuation  have  thus  been  opened  and 
the  gauze  dams  bathed  in  the  pus,  yet  with  no 
subsequent  peritonitis.  The  gauze  is  left  in 
place  for  some  days,  until  firm  adhesions  have 
formed,  and  is  then  carefully  removed. 

In  painful  septic  diseases  of  the  rectum, 
uterus,  or  vagina  this  iodoformized  gauze 
makes  an  excellent  anassthetio  and  antiseptic 
absorbent  application,  but  when  the  absorbing 
qualities  are  not  required  suppositories  made 
with  cacao  butter  may  be  substituted.  Gela- 
tin pencils  impregnated  with  the  drug  are  also 
made  for  applying  iodoform  to  the  nostrils,  to 
the  urethra,  to  sinuses,  etc.  Though  iodoform 
is  usually  a  very  non-irritating  drug,  the  ac- 
tual amount  which  may  be  absorbed  should 
never  be  lost  sight  of;  so  it  is  well  not  to  ap- 
ply it  thickly  to  very  extensive  surfaces. 

Iodoform  has  been  used  hypodermioally  as 
an  injection  in  solution  or  sterile  emulsion — the 
latter  with  either  glycerin  or  oil — for  the  cure 
of  goitre,  hydrocele,  and  many  tuberculous  affec- 
tions.   In  the  cure  of  parenchymatous  goitre 


a  lO-per-oent.  solution  is  employed,  and  2  or  3 
drops  are  injected  into  the  base  of  the  growth. 
The  needle  is  now  partly  withdrawn  and  in- 
serted in  another  direction,  where  a  similar 
amount  is  deposited.  This  procedure  may  be 
repeated  until  the  iodoform  has  been  deposited 
in  many  places.     Good  results  are  reported. 

It  is  in  tuberculous  disease,  however,  espe- 
cially in  local  tuberculosis,  that  this  valuable 
drug  is  shown  at  its  best.  It  seems  that  the 
tubercular  products  have  a  peculiar  power  to 
decompose  the  iodoform  and  to  set  free  its 
antiseptic  principle,  and  also  that  this  anti- 
septic power  is  especially  well  marked  in  its 
action  on  the  germs  of  tuberculosis.  In  tuber- 
cular ulcers,  fistulae,  and  sinuses  leading  into 
joints  the  iodoform  may  be  injected  with  a 
glass  piston-syringe,  using  a  solution  or  emul- 
sion. This  should  be  done  quite  frequently, 
say,  every  two  or  three  days.  Flabby,  gelat- 
inoid  granulations  and  tubercular  pyogenic 
membrane  become  red  and  healthy-looking, 
the  secretion  diminishes,  pain  subsides,  and 
the  general  health  of  the  patient  improves. 
Whether  the  cavity  to  be  injected  is  large  or 
small,  it  should  be  thoroughly  filled,  so  that 
the  remedy  may  reach  every  part.  The  super- 
fluous liquid  may  then  be  allowed  to  escape, 
or  this  may  be  assisted  by  massage. 

In  the  injection  of  iodoform  emulsion— glyc- 
erin or  oil — into  closed  cavities,  such  as  joints 
or  cold-abscess  cavities,  it  is  very  necessary 
that  the  emulsion  be  carefully  sterilized,  pref- 
erably by  heat,  and  that  no  quantity  which 
may  pi'ove  toxic  be  used.  Ool-d  abscesses  should 
first  be  well  aspirated  with  antiseptic  precau- 
tions, and  when  the  iodoform  emulsion  has 
been  injected  a  gentle  massage  of  the  now  flac- 
cid abscess  walls  should  be  practised,  so  as  to 
bring  the  substance  into  contact  with  as  much 
diseased  tissue  as  possible. 

The  same  rules  apply  when  we  wish  to  inject 
the  emulsion  into  a  joint,  but  here  even  more 
than  in  the  case  of  abscess  should  the  strictest 
antiseptic  precautions  be  observed.  It  is  well 
to  make  a  minute  incision  through  the  skin 
and  to  insert  the  needle  through  this  inci- 
sion, so  that  the  danger  of  carrying  foreign 
matter  from  the  skin  into  the  joint  by  means 
of  the  puncturing  needle  shall  be  eliminated. 

In  using  iodoform  powder  as  a  dressing  for 
septic  wounds,  great  care  should  be  taken  not 
to  use  it  in  such  quantities  as  to  interfere  with 
proper  drainage.  It  is  a  common  sight  to  see 
a  crust  composed  of  iodoform,  dried  pus, 
blood,  etc.,  covering  a  filthy  undermined  septic 
wound.  Iodoform  is  not  contraindicated  in 
such  cases,  but  it  should  be  combined  with 
moist  or  oily  dressing,  which  should  be  changed 
often. 

One  disadvantage  which  has  been  urged 
against  iodoform  is  its  peculiar  penetrating 
and  suggestive  odour.  While  this  can  not  be 
entirely  covered,  there  are  certain  substances 
which  modify  it  to  a  very  marked  degree  and 
make  it  not  easily  recognisable.  Of  these  the 
best  are  coumarin  and  vanillin,  which  may  be 
well  mixed  with  iodoform  in  the  proportion  of 
one  to  nine  (10  per  cent.).  Tannin  has  been  em- 
ployed for  this  purpose,  but  as  it  acts  by  de- 
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composing  the  drug  it  is  worthless,  and  should 
not  be  used. 

Iodoform  should  never  be  prescribed  with 
calomel,  because  of  the  formation  of  mercuric 
iodide,  a  very  poisonous  drug. 

Iodoform  Poisoning. — On  account  of  the 
widespread  use  of  iodoform  and  its  popularly 
supposed  harmlessness,  it  is  of  importance  to 
know  and  recognise  its  untoward  effects.  These 
may  be  local  or  general  or  both.  When  both 
are  present,  the  constitutional  effects  are  often 
directly  dependent  on  the  local.  Iodoform  in- 
toxication, of  whatever  form,  is  supposed  to  be 
usually  due  to  idiosyncrasy. 

The  local  poisoning  begins  as  a  crop  of  very 
small,  thick-walled  vesicles,  not  much  raised 
above  the  surrounding  skin,  but  so  close  to- 
gether that  the  entire  neighbourhood  looks 
swollen.  Wherever  iodoform  has  been  brought 
in  contact  with  the  skin  we  iind  these  vesicles, 
and  around  the  more  acutely  poisoned  area 
discrete  vesicles  appear — perhaps  wherever  a 
minute  speck  of  iodoform  has  fallen.  The 
vesicles  are  at  first  filled  with  a  clear  serum, 
but  this  may  rapidly  become  sanguinolent  or 
turbid.  When  it  is  sanguinolent  the  entire 
part  has  a  dark-blue,  gangrene-like  appearance. 
On  account  of  the  raising  of  the  epidermis  from 
the  corium,  sensation  is  diminished,  thus  in- 
creasing the  resemblance  to  superficial  gan- 
grene. In  a  few  days  the  vesicles  which  have 
become  confluent  burst,  and  expose  larger  or 
smaller  areas  of  intensely  red,  highly  sensitive 
corium,  from  which  large  quantities  of  serum 
exude.  Around  this  area  are  smaller  similar 
patches,  and  in  the  remoter  periphery  are 
younger  isolated  vesicles,  which  may  be  freshly 
poisoned  spots,  for  it  is  quite  common  that,  the 
condition  being  unrecognised,  the  inflamed 
surface  is  still  further  treated  with  iodoform. 
A  case  has  indeed  been  studied  where  iodo- 
form ointment  was  applied  to  a  minute  abra- 
sion over  the  inner  malleolus.  The  resulting 
dermatitis  was  treated  with  more  iodoform 
ointment,  so  that  ultimately  the  skin  of  the 
entire  leg  and  foot  was  one  excoriated,  bleed- 
ing, itching,  and  burning  surface.  A  crop  of 
new  vesicles  reached  far  above  the  knee,  for 
the  whole  diseased  part  was  enveloped  in  a 
large  piece  of  lint  thickly  spread  with  iodoform 
ointment.  Where  such  large  surfaces  of  der- 
matitis exist,  there  is  much  danger  that  by 
absorption  of  the  drug  constitutional  symp- 
toms of  poisoning  may  occur. 

The  prognosis  of  local  poisoning  is  good 
with  proper  treatment.  This  treatment  con- 
sists, first,  in  removing  every  particle  of  iodo- 
form from  the  surface  by  careful  washing  with 
a  mild  soap  and  warm  water,  or  it  may  be 
more  easily  accomplished  with  cotton  and 
ether.  A  soaking  wet  dressing  of  some  bland 
solution,  such  as  normal  salt  solution,  should 
be  applied  for  a  few  hours,  and  then  all  the 
tops  of  as  many  vesicles  as  possible  should  be 
trimmed  off  with  scissors.  The  wet  dressing 
may  be  reapplied  for  twelve  hours,  then  some 
soothing  ointment,  such  as  benzoated  lard, 
fine  zinc-oxide  ointment,  or  a  similar  prep- 
aration, on  the  smooth  side  of  lint.  The 
jecovery  is  usually  rapid.    During  convales- 


cence vesicles  are  frequently  observed  in  remote 
parts  of  the  body,  but  by  careful  questioning 
and  observation  one  usually  finds  that  the  af- 
fected fingers  or  perhaps  the  iodof  orraized  dress- 
ings have  in  some  way  reached  and  torched 
these  parts  and  have  poisoned  them. 

The  constitutional  form  of  intoxication  by 
this  drug  may  be  divided  into  two  forms,  the 
acute  and  the  chronic.  Acute  poisoning  may 
come  on  immediately  after  the  absorption  of  a 
large  quantity  of  iodoform,  usually  from  a 
wounded  surface.  Men  past  middle  life  are 
most  often  affected.  In  twenty-four  hours 
after  the  application  of  the  drug  there  is  a 
mild  delirium,  usually  with  unpleasant  halluci- 
nations of  sight,  a  progressive  inability  to 
recognise  persons  and  places,  extreme  forget- 
fulness,  and  gradually  loss  of  consciousness. 
There  is  a  smell  of  iodoform  in  the  breath, 
there  is  a  yellow  discoloration  of  the  skin  and 
conjunctivffi,  the  pupils  are  contracted,  the 
pulse  is  small  and  rapid,  and  often  there  are 
nausea  and  vomiting  with  anorexia.  The 
symptoms  are  said  to  resemble  those  of  menin- 
gitis. There  is  a  marked  and  surprisingly 
rapid  emaciation.  Occasionally  a  measles-like, 
or  even  scarlatiniform,  eruption  occurs,  first  on 
the  anterior  surface  of  the  body  and  limbs, 
later  all  over  the  body,  face  and  scalp  included. 
The  prognosis  is  bad,  even  if  the  source  of  the 
trouble  is  removed,  and  death,  preceded  by 
coma,  occurs  usually  in  from  five  to  eight  days 
after  the  onset. 

The  chronic  variety  of  intoxication  presents 
quite  a  different  picture.  It  usually,  but 
not  invariably,  comes  on  after  iodoform  has 
been  used,  perhaps  in  small  doses,  for  a  long 
time — ^weeks,  or  even  months.  Here,  also,  old 
men  are  the  most  frequent  victims.  It  may 
come  on  from  the  use  of  a  daily  suppository 
containing  but  one  grain  of  iodoform,  or  from 
the  small  amount  absorbed  from  the  bladder 
where  the  chemical  has  been  used  to  relieve  a 
cystitis.  The  attack  often  begins  at  night, 
with  melancholia,  delusions  of  persecution  and 
threatened  bodily  harm  being  common.  Gradu- 
ally there  is  bewilderment,  with  increasing 
excitement,  until  the  patient  exhausts  himself 
and  dies  in  coma.  The  prognosis  in  such  cases 
is  almost  uniformly  bad.  The  treatment  is 
general,  the  patient's  strength  being  kept  up 
if  possible  until  he  is  able  to  eliminate  the 
poison.  Codeine,  hyoseyamine,  etc.,  are  of  use 
in  quieting  the  excitement.  Such  patients  are 
often  strongly  suicidal,  and  must  be  carefully 
watched. 

[Iodoform  has  been  used  with  great  success 
in  the  treatment  of  suppurating  inguinal 
buboes.  Pontan's  method  of  employing  it,  as 
described  bv  Rul liev (Arch,  de  med.  et  de pharm. 
milit,  1895",  No.  3  ;  Therap.  Gaz.,  Apr.,  1895), 
consists  of,  first,  thorough  antiseptic  cleansing 
of  the  operative  region,  followed  by  puncture 
and  complete  evacuation  of  the  pus.  vaseline 
mixed  with  10  per  cent,  of  iodoform,  lique- 
fied by  heat,  is  then  injected  and  a  bichloride- 
of-mercury  dressing  applied.  The  complete 
evacuation  of  the  pus  is  one  of  the  essential 
conditions  for  success.  Before  the  iodoform 
injection  the  whole  cavity  is  washed  out  with 
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a  l-to-1,000  solution  of  bichloride  of  mercury. 
If  this  occasions  bleeding,  pressure  with  wet 
sublimated  cottion  is  exerted,  and  the  flow  of 
blood  ceases.  The  iodoform  vaseline  mixture 
is  liquefied  by  patting  the  vessel  in  which  it  is 
contained  in  a  water-bath  heated  to  116°  F. 
The  suppurating  cavity  should  be  filled,  but 
not  distended.  The  pain,  says  M.  Rullier,  dis- 
appears from  the  first  day,  the  periadenitis 
rapidly  lessens,  and  a  cure  is  accomplished  in 
six  or  seven  days,  leaving  no  cicatrix  or  other 
visible  trace.  In  about  12  per  cent,  of  the 
cases  the  puncture  closes  at  once,  and  the  pa- 
tient is  able  to  resume  his  duties  in  a  day  or 
two.  In  most  instances  there  is  some  dis- 
charge of  vaseline  with  a  few  drops  of  pus  for 
a  few  days.  The  wound  should  then  be 
washed  antiseptically  and  dusted  with  iodo- 
form. If  the  cavity  is  not  obliterated,  a  fresh 
injection  of  vaseline  should  be  made  in  two 
days,  followed  by  a  third  two  days  later,  if 
this  is  required.  This  treatment  is  said  to  fail 
only  when  the  skin  is  so  thoroughly  devital- 
ized that  sloughing  takes  place.  Very  favour- 
able results  from  its  employment  have  been 
reported  by  Dr.  William  K.  Otis  (Jour,  of 
Cutan.  and  Qenilo-urin.  Dis.,  May,  1893)  and 
Dr.  James  R.  Hayden  (Am.  Jour,  of  the  Med. 
Sci.,  Nov.,  1895).  Before  injecting  the  iodo- 
form ointment.  Dr.  Hayden  irrigates  the  cav- 
ity with  a  strong  solution  of  hydrogen  dioxide, 
and  then  with  a  l-to-5,000  solution  of  corrosive 
sublimate.  He  reports  fifteen  cases,  all  of 
which  were  cured  in  from  seven  to  twenty-one 
days.  The  cases  were  not  pronounced  cured 
"  until  firm  pressure  in  the  groin  elicited  neither 
pain  nor  fluctuation,  and  the  overlying  skin 
had  resumed  its  normal  appearance." 

The  inhalation  of  iodoform  vapour  has  been 
employed  in  the  treatment  of  coryza  and  bron- 
chitis. At  the  onset  of  coryza  M.  Maurel  (Rev. 
internat.  de  mSd.  et  de  chir.  prat.,  Jan.  10, 1895) 
fixes  a  piece  of  cotton  saturated  with  iodoform 
in  the  nasal  fossa,  and  says  it  does  not  provoke 
either  annoyance  or  irritation.  The  iodoform 
vapours  are  thus  brought  constantly  in  contact 
with  the  raucous  membrane,  and  the  coryza  dis- 
appears rapidly  without  causing  descending 
bronchitis.  Together  with  this  treatment  Jl 
Maurel  uses  iodoform  pastilles,  each  containirig 
3  milligrammes  (0-046  of  a  grain),  and  the  fumes 
of  six  of  these  are  inhaled  by  the  patient  every 
day.  In  this  manner  the  respiratory  tracts  are 
influenced  by  the  iodoform  vapours. 

The  official  iodoform  ointment,  unguentum 
iodoformi  (XJ.  S.  Ph.,  Br.  Ph.),  consists  of  1 
part  of  iodoform  and  9  parts  of  benzoated 
lard.  Iodoform  suppositories,  suppositoria  io- 
doformi (Br.  Ph.),  contain  each  3  grains  of 
iodoform].  Aepad  G.  Gbbsteb. 

HOWAED  LiLIENTHAL. 

lOpOFOHMIIT,  CsHeNJ,,  obtained  by 
treating  a  solution  of  formin  with  an  alcoholic 
solution  of  iodine,  is  an  odourless  crystalline 
substance,  insoluble  in  all  ordinary  menstrua. 
It  has  been  used  externally  as  a  substitute  for 
iodoform,  and  is  said  to  be  quite  as  eflicient. 

lODOL,  or  futraiodopyrrhol,  the  formula  of 
which  is  variously  given  as  CIjNH  and  CeHIjN, 


is  formed  by  the  action  of  iodine  upon  pyrrhol. 
It  is  a  grayish-white  powder  that  turns  to  yel- 
lowish brown  upon  exposure  to  light,  and  is 
composed  of  long  prismatic  crystals.  It  is 
almost  insoluble  in  water,  but  is  quite  soluble 
in  alcohol,  in  ether,  and  in  oils.  It  has  no 
taste  or  odour,  and  it  contains  88'9  per  cent. 
of  iodine,  thus  closely  approaching  iodoform, 
which  contains  96'7  per  cent,  of  iodine. 

Experiments  made  on  the  lower  animals 
show  that  iodol,  given  in  sufficiently  large 
doses  for  a  long  enough  time,  cause  emaciation, 
general  loss  of  muscular  power,  decrease  of  tem- 
perature, albuminuria,  and  eventnally  death 
due  to  fatty  degeneration  of  the  liver  and  kid- 
neys. It  is  soluble  in  the  gastric  secretions, 
and  is  decomposed,  the  iodine  being  liberated. 

Iodol  is  said  to  be  much  less  likely  to  pro- 
duce toxic  symptoms  than  iodoform  is,  although 
it  is  capable  of  causing  such  sequelse.  Topical 
applications  may  cause  pyrexia,  cardiac  excite- 
ment, vomiting,  and  albuminuria,  and  iodine 
will  be  found  in  the  urine  for  some  time. 

Experimental  and  clinical  investigation  have 
shown  that  iodol  is  absorbed  slowly;  twelve 
hours  after  the  ingestion  of  7i  grains  of  iodol, 
iodine  has  been  detected  in  the  urine  and  saliva, 
the  maximum  quantity  being  attained  in  eigh- 
teen hours  and  iodine  remaining  present  for 
seventy-two  hours. 

Iodol  may  be  applied  as  an  impalpable  pow- 
der, or  in  solution  or  in  an  ointment,  for  all 
the  purposes  for  which  iodoform  is  used.  Its 
freedom  from  odour  makes  it  preferable  in 
some  conditions.  As  an  application  in  the 
various  forms  of  balanitis,  in  soft  chancre,  and 
in  suppurative  bubo  the  writer  has  found  it 
inferior  to  iodoform  in  remedial  properties. 
In  vaginal  catarrh  it  has  proved  serviceable ; 
it  may  be  applied  with  a  brush  or  by  insuffla- 
tion. It  may  be  applied  in  powder  to  ulcers, 
and  to  discharging  furuncles  &ndi  carbuncles, 
though  an  ethereal  solution  (1  drachm  of  iodol 
to  1  fl.  oz.  of  ether)  will  penetrate  the  affected 
tissues  more  thoroughly.  An  ointment  con- 
taining from  10  to  20  grains  of  iodol  to  the 
ounce  is  of  service  in  psoriasis,  tinea  tonsurans, 
and  caseous  glands.  Some  clinicians  have 
found  insufflations  of  iodol  useful  in  granular 
pharyngitis,  posterior  rhinitis,  chronic  inflam- 
mation of  the  Eustachian  tube,  otitis  media, 
tuberculous  laryngitis,  and  chronic  bronchial 
catarrh.  The  powder  may  be  applied  in  ca- 
tarrhal  conjunctivitis  and  trachoma. 

Iodol  may  be  administered  internally  in  any 
condition  in  which  iodine  is  indicated,  and  it 
is  said  that  in  therapeutic  doses  it  will  not 
cause  iodism.  In  consideration  of  its  slow  ex- 
cretion it  should  be  given  in  small  doses,  from 
1  to  4  grains  two  or  three  times  a  day,  the 
urine  being  examined  daily  for  albumin,  as  in- 
dividual susceptibility  to  the  drug  differs. 

Samuel  T.  Armstrong. 

lODOPHENACETIlTE,     lODOPHEN- 

IITE,  a  compound  of  phenacetine  and  iodine, 
is  a  brownish  crystalline  powder  having  the 
odour  of  iodine,  of  which  it  is  said  to  contain 
51'5  per  cent.  It  is  insoluble  in  water,  but 
soluble  in  glacial  acetic  acid  and  slightly  solu- 
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ble  in  benzene  and  in  chloroform.    It  has  been 
used  topically  as  a  substitute  for  iodoform. 

lODOPYBINE.— See  Iodantipteinb. 

IPECAC,  IPECACTJANHA  (U.  S.  Ph., 
Br.  Ph.),  radix,  ipecacuanhm  (Ger.  Ph.),  is  the 
dried  root  of  Cephaelis  ipecacuanha,  a  small 
plant  native  to  Brazil.  It  is  cultivated  with 
some  slight  success  in  India.  Ipecacuanha 
contains  extractive,  gum,  resin,  starch,  lignin, 
volatile  oil,  sugar,  a  peculiar  acid  (or  gluco- 
side)  which  resembles  quinio  acid,  and  is  called 
i^ecacuanhic  acid,  also  an  alkaloid  called  eme- 
hne,  which  is  believed  to  be  the  active  prin- 
ciple of  the  drug.  Pure  emetine  is  a  white, 
amorphous,  pulverizable  substance  without 
odour,  of  somewhat  bitter  taste,  little  soluble  in 
cold  water,  somewhat  soluble  in  hot  water,  and 
freely  soluble  in  alcohol.  It  forms  salts  which, 
as  a  rule,  are  unorystallizable,  but  a  crystalline 
hydrochloride  is  said  to  have  been  prepared. 

Applied  to  raucous  membranes,  ipecac  is  de- 
cidedly irritating,  the  nose  showing  its  intoler- 
ance to  the  remedy  by  violent  sneezing.  To 
excoriated  surfaces  it  is  also  an  irritant,  and 
even  to  the  skin,  though  in  the  latter  case  not 
on  mere  application,  but  on  inunction.  This 
rubbing  of  ipecac  upon  the  skin  occasions  an 
eruption  of  small  pustules,  which  subsequent- 
ly become  large  if  the  application  is  continued, 
and  even  result  in  severe  ulceration.  Griven  by 
the  mouth  in  doses  of  less  than  a  grain,  ipecac 
acts  as  a  stomachic,  increasing  the  gastric  tone 
and  augmenting  gastric  secretion.  It  is  thus 
sedative  to  a  relaxed  mucosa  and  eiBcient 
thereby  as  an  antemetic.  The  continued  ad- 
ministration of  small  doses,  especially  if  they 
are  frequently  repeated,  may  be  productive  of 
gastric  discomfort,  nausea,  and  increase  of  the 
salivary,  bronchial,  and  gastric  secretions.  In 
doses  of  from  5  to  30  grains  ipecac  is  emetic. 
This  emesis  is  partly  centric,  for  the  hypo- 
dermic injection  of  emetine,  too,  causes  vom- 
iting, but  the  vomiting  thus  produced  is  slower 
in  its  appearance  than  when  the  drug  is  given 
by  the  month,  and  gastric  action  is  therefore 
no  doubt  the  more  important  factor  in  ipecac 
emesis.  Ipecac  for  emetic  eilect  is,  therefore, 
invariably  given  by  the  mouth,  but  even  when 
so  administered  it  can  not  be  held  to  be  a  rapid- 
ly acting  remedy,  from  a  quarter  to  half  an 
hour  usually  elapsing  before  vomiting  takes 
place.  The  vomiting  from  ipecac  is  not  per- 
sistent, as  a  rule,  and  nausea,  though  present, 
is  generally  not  severe.  Depression  to  some 
degree  follows  the  vomiting,  but  this,  too,  is 
apt  to  be  comparatively  slight.  Occasion- 
ally catharsis  will  follow  the  use  of  an  emetic 
dose,  but  this  is  oftener  the  result  of  moderate 
doses  long  continued,  for  the  stomach  in  time 
may  become  tolerant  of  the  remedy,  and  even 
considerable  doses  may  be  borne.  The  action 
of  ipecac  to  caiise  evacuation  of  the  bowels  is 
principally  due  to  its  influence  upon  the  liver 
in  promoting  the  secretion  of  bile ;  this  influence 
seems  proved  by  the  experiments  of  Ruther- 
ford, and  the  stools  which  ipecac  produces  are 
certainly  "  bilious  "  in  a  high  degree.  No  doubt 
the  intestinal  secretions  are  increased  as  well ; 
it  could  scarcely  be  otherwise,  since  emetine, 


though  eliminated  by  other  secretions  also,  is 
mainly  excreted  from  the  gastric  and  intesti- 
nal mucous  membranes.  I  have  already  said 
that  small  and  repeated  doses  of  ipecacuanha 
will  produce  increase  of  bronchial  secretion  ; 
this  power  it  has  in  common  with  the  others 
of  the  nauseant  class,  for  nausea,  as  we  know, 
is  accompanied  by  increased  secretion  from 
the  bronchi.  The  depressing  expectorants,  as 
a  class,  therefore,  probably  owe  this  action  to 
their  nauseant  properties,  and  the  expectora- 
tion they  cause  is  undoubtedly  but  an  early 
phenomenon  of  their  action  as  nauseants  and 
emetics.  Ipecac  is  a  depressing  expectorant  of 
great  value.  Akin  to  its  action  upon  the 
bronchi,  and  explicable  in  the  same  manner,  is 
its  action  upon  the  skin ;  ipecac  relaxes  the  in- 
tegument to  a  high  degree,  and  much  increases 
the  production  of  sweat. 

The  physiological  action  of  ipecacuanha  has 
not  as  yet  been  demonstrated  in  every  particu- 
lar. Upon  the  circulation  its  action,  save  as 
circulatory  phenomena  may  accompany  the  act 
of  vomiting,  is  not  a  pronounced  one,  and 
therapeutic  doses  may,  so  far  as  the  heart  and 
blood-vessels  are  concerned,  be  considered  in- 
active, though,  experimentally  given  to  ani- 
mals, emetine  in  large  amount  has  caused 
death  from  cardiac  paralysis.  The  respiration 
reacts  in  the  same  way  to  ipecac,  therapeutic 
doses  having  no  effect,  and  poisonous  doses, 
experimentally  given,  causing  death  in  some 
cases  from  paralysis  of  respiration.  Whether 
this  paralysis  isperipheral  or  centricis  adisputed 
question.  The  nervous  system  is  practically 
unaffected  by  the  drug,  though  possibly  there 
is  a  diminution  of  reflex  activity  of  the  spinal 
cord.  The  temperature  of  the  surface  in  ex- 
perimental cases  is  lowered  by  ipecac,  while 
that  of  the  interior  of  the  body  may  remain 
stationary  or  rise.  This  rise  may  be  due,  as 
has  been  suggested,  to  the  irritant  action  of 
the  drug  upon  the  alimentary  mucous  mem- 
branes. In  animals  poisoned  by  ipecac  there 
are  found  intense  gastric  and  intestinal  con- 
gestion with,  generally,  congestion  and  even 
hepatization  of  the  lungs,  though  in  some 
cases  a  pulmonary  anaemia  is  observed.  In 
man,  poisoning  by  ipecac  is  improbable,  for  the 
action  of  the  remedy  in  an  overdose  is  to  cause 
its  own  expulsion,  and  hence  to  prevent  the  oc- 
currence of  serious  consequences.  Emetine, 
however,  because  of  its  violence  as  an  irritant 
and  a  more  prolonged  efEect,  may  be  produc- 
tive of  serious  results. 

It  is  to  cause  vomiting  that  ipecac  is  most 
frequently  employed  in  medicine,  and  certain- 
ly it  is  one  of  the  most  efficient  remedies  of  the 
emetic  class  of  which  we  are  possessed.  It  is 
generally  reliable,  too,  and  advantageous  be- 
cause of  the  relative  freedom  of  its  action 
from  accompanying  nausea  and  subsequent 
depression.  In  all  cases  where  the  stomach  is 
to  be  unloaded  of  food  which  is  improper  in 
quality  or  in  amount,  no  better  remedy  can  be 
had.  In  poisoning,  also,  it  is  efiicient ;  if  the 
poisoning  is  of  the  narcotic  variety  it  will  gen- 
erally work  well,  though  it  must  be  confessed 
that  "a  drug  which  acts  upon  the  stomach  only 
in  causing  vomiting  is  theoretically  to  be  pre- 
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ferred,  because  narcotic  poisons  probably  di- 
minish the  irritability  of  the  vomiting  centre 
as  well  as  that  of  the  other  centres.  In  acute 
gastritis  and  in  the  familiar  bilious  attack  an 
emetic  dose  of  ipecac  may  help  the  stomach 
to  empty  itself  and  thus  may  bring  pronounced 
relief.  In  migraine  its  action  is  similar.  The 
use  of  emetics  to  abort  or  "  break  up  "  acute 
febrile  disease  has  already  been  discussed 
(see  Emetics),  and  the  practice  criticised.  It 
seems  unreasonable  to  expect  any  value  from 
such  treatment  unless  the  stomach  contains 
matters  whose  removal  is  indicated,  or  unless 
perspiration  is  desirable,  and  in  the  latter  case 
emesis  is  certainly  not  necessary,  as  witness 
the  use  of  Dover's  powder,  or  when  a  nervous 
element  enters  into  the  case  which  may  be 
removed  by  the  occurrence  of  vomiting.  Cer- 
tainly the  use  of  emetics  in  infectious  disease 
seems  highly  absurd,  except  in  malarial  dis- 
ease, where,  because  of  the  usual  disturbance 
of  hepatic  function,  a  large  dose  may  be  bene- 
ficial in  a  way  similar  to  that  of  a  mercurial 
purge,  and  as  an  introductory  to  the  use  of 
quinine  or  another  antiperiodic.  The  removal 
of  obstruction  of  the  respiratory  passages,  such 
as  occurs  in  membranous  croup,  in  bronchitis, 
and  with  foreign  bodies,  is  well  done  by  ipecac, 
because  of  the  expulsive  action  which  vomiting 
necessitates,  not  only  from  the  stomach  but 
from  the  lungs.  Laryngismus  stridulus,  too, 
is  much  relieved  by  an  emetic  dose  of  ipecac, 
because  of  the  muscular  relaxation  it  occasions. 
Theoretically,  it  is  less  relaxing  and  therefore 
less  applicable  than  other  emetics  which  nau- 
seate more,  but  practically  it  is  efficient  and, 
above  all,  it  is  safe.  The  domestic  employ- 
ment of  syrup  of  ipecac  in  spasmodic  croup  is 
therefore  to  be  recommended,  the  usual  direc- 
tions being  to  give  from  -J-  to  1  teaspoonful 
every  twenty  minutes  until  vomiting  has  oc- 
curred or  until  four  or  five  doses  have  been 
taken,  the  remedy  being  assisted  in  its  action 
perhaps  by  the  free  administration  of  warm 
water,  with  or  without  salt,  and  the  insertion 
of  the  finger  into  the  patient's  throat.  In 
vomiting  of  nervous  origin  this  remedy  may 
be  an  efficient  antemetic,  and  the  usefulness  of 
wine  of  ipecac  in  the  vomiting  of  pregnancy  is 
well  known.  The  dose  in  such  a  case  is  one 
drop,  generally  given  in  a  small  quantity  of 
water,  and  repeated  hourly.  The  vomiting  of 
gastric  atony  may  be  relieved  by  the  same 
procedure,  as  is  seen  in  cases  of  chronic  alco- 
holism. In  diarrhcBal  conditions  ipecac  is  often 
serviceable.  The  diarrhoeas  of  young  children, 
which  so  often  occur  in  the  summer  months 
and  in  which  the  stools  are  greenish  and  con- 
tain mucus  and  blood,  are  often,  by  this  means, 
wonderfully  relieved,  the  bilious  character  be- 
ing restored  to  the  movements,  and  a  healthful 
stimulation  of  the  alimentary  mucosae  no  doubt 
occurring.  Small  doses  are  of  course  suitable 
in  these  cases  ;  Bartholow  places  the  range  be- 
tween 2  and  5  grains. 

In  acute  dysentery  the  action  of  ipecac  is 
often  remarkable,  the  tormina  and  tenesmus 
disappearing,  the  character  of  the  movements 
improving,  and  the  constitutional  symptoms 
being  relieved.    It  is  particularly  in  the  dysen- 


tery of  tropical  and  malarious  districts  that 
the  beneiits  are  seen,  and  to  secure  them  the 
doses  must  be  large  in  size,  from  20  even  to  60 
grains  being  appropriate.  The  difficulty  of 
retaining  a  dose  so  large  is  of  course  great, 
and  often  many  a  trial  is  necessary  before  suc- 
cess results,  but  if  a  hypodermic  injection  of 
a  small  dose  of  morphine  is  previously  given, 
if  a  mustard  plaster  is  applied  to  the  epigas- 
trium, and  if  absolute  quiet  is  enjoined, 
the  chances  of  success  are  good.  Ipecac  de- 
prived of  its  emetine  (ipecacuanha  de-emetini- 
sata)  may  be  used'  in  dysentery,  and  is  said  to 
be  as  efficient  as  the  unaltered  drug.  It  has 
also  been  said  to  be  free  from  nauseating  and 
emetic  powers,  but  this  is  certainly  a  mistake, 
though  those  powers  are  less  than  in  the  un- 
changed drug.  Chronic  dysentery,  too,  may 
be  benefited  by  ipecac,  the  method  of  adminis- 
tration being  the  same  as  in  acute  cases,  though 
some  prefer  the  prolonged  use  of  smaller  doses. 
In  chronic  cases,  however,  improvement  is  less 
likely,  especially  if  they  have  existed  for  a  long 
time  and  if  extensive  ulcerations  are  present. 
Ipecac  is  an  excellent  remedy  in  hmmoptysis  ; 
it  is  given  in  small  and  frequently  repeated 
doses  until  nausea  occurs.  In  other  haemor- 
rhages, such  as  menorrhagia  and  epistaxis,  it 
is  useful  also.  In  post-partum  hcemoirhage  it 
may  be  given  in  combination  with  ergot.  In 
catarrhal  jaundice  the  employment  of  ipecac 
is  useful  and  should  be  continued  for  a  consid- 
erable time.  On  account  of  its  power  over 
hepatic  function  it  is  useful  in  the  various  forms 
of  malarial  disease. 

As  a  depressing  expectorant  ipecac,  given  in 
small  doses,  is  unrivalled.  With  it  may  be 
treated  bronchial  catarrh,  especially  the  acute 
form,  acute  laryngitis  and  pharyngitis,  hay- 
fever,  and  various  forms  of  cough  which  are 
not  necessarily  bronchial  in  origin.  In  whoop- 
ing-cough an  emetic  dose  of  ipecac  is  often 
serviceable  in  clearing  the  bronchi  of  accumu- 
lated mucus.  Ipecac  is  said  to  be  destructive 
to  the  bacillus  of  anthrax,  though  not  to  its 
spores.  The  spores  being  absent  from  the 
body  in  malignant  pustule,  however,  there  is 
reason  for  the  use  of  ipecac  in  this  disease,  and 
success  has  followed  its  use.  The  remedy  may 
be  given  in  moderate  doses  and  repeated  at  in- 
tervals of  four  or  five  hours,  and,  the  pustule 
having  been  excised,  the  wound  may  be  dressed 
with  ipecac  as  well.  By  some  ipecac  has  been 
recommended  as  an  oxytocic.  The  wine  of 
ipecac  has  been  much  used  as  a  spray  for 
inhalation  in  chronic  bronchitis  and  emphy- 
sema. This  procedure  is  certainly  efficient  in 
a  large  number  of  cases,  and  the  improvement 
is  usually  of  long  duration.  Ipecac  is  occa- 
sionally used  externally  as  a  counter-irritant, 
and  for  this  purpose  it  may  be  made  an  ingre- 
dient of  liniments. 

The  dose  of  ipecac  in  powder  will  vary  with 
the  effect  sought.  As  an  emetic,  20  grains 
may  be  given  suspended  in  water,  and  repeated 
every  twenty  minutes  until  it  is  effective.  In 
some  cases  smaller  doses  are  sufficient.  As  a 
nauseant,  it  may  be  given  in  2-grain  doses  and 
repeated  as  often  as  necessary.  As  a  diapho- 
retic, the  dose  is  a  grain,  and  for  this  purpose 
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ipecac  is  generally  given  combined  ■with  opium 
(see  Opium).  A's  a  gastric  and  intestinal  tonic 
the  dose  is  from  J  to  -J  a  grain  given  three 
times  a  day.  Emetine  has  been  used  as  a  sub- 
stitute for  ipecacuanha,  but  is  not  entirely  free 
from  danger,  because  of  its  violence  of  action. 
It  will  cause  vomiting  if  applied  to  a  denuded 
area.  The  dose  of  pure  emetine  is  i  of  a  grain 
or  less. 

There  are  a  number  of  preparations  of  ipe- 
cac. The  fluid  extract,  extractum  ipecacuanhcB 
fluidum  (U .  S.  Ph.),  maybe  used  as  an  emetic  in 
doses  of  from  15  to  30  minims.  Powder  of  ipe- 
cac and  opium,  compound  powder  of  ipecacu- 
anha, Dover's  powder,  pulvis  ipecacuanhm  et 
opii  (U.  S.  Ph.),pulvis  ipecacuanhm  compositus 
(Br. Vh.), pulvis ipecacuanhce  opiaius{Ger.Fh.). 
contains  one  part  each  of  powdered  ipecac  and 
powdered  opium  in  ten  parts.  The  excipient 
of  the  U.  S.  Ph.  and  the  Ger.  Ph.  is  sugar  of 
milk;  that  of  the  Br.  Ph.  is  potassium  sul- 
phate. The  dose  of  Dover's  powder  is  from  5 
to  15  grains.  Troches  of  ipecac,  ipecacuanha 
lozenges,  trochisci  ipecacuanha;  (U.  S.  Ph.,  Br. 
Ph.),  according  to  the  U.  S.  Ph.,  consists  of 
ipecac,  tragacanth,  sugar,  and  syrup  of  orange. 
Each  troche  contains  about  J  of  a  grain  of 
ipecac.  The  lozenges  of  the  Br.  Ph.  consist 
of  ipecac,  refined  sugar,  gum  acacia,  and  muci- 
lage of  gum  acacia,  each  containing  i  of  a  grain 
•  of  ipecac.  The  dose  is  from  1  to  3  lozenges. 
Their  use  is  in  respiratory  catarrhs.  Troches 
of  morphine  and  ipecac,  morphine  and  ipecacu- 
anha lozenges,  trochisci  morphince  et  ipecacu- 
anhcB (U.  S.  Ph.,  Br.  Ph.),  according  to  the 
U.  S.  Ph.,  consist  of  morphine  sulphate,  ipecac, 
sugar,  oil  of  gaultheria,  and  mucilage  of  trag- 
acanth. Each  contains  jV  of  a  grain  of  mor- 
phine sulphate  and  j^  of  a  grain  of  ipecac. 
The  lozenges  of  the  Br.  Ph.  consist  of  mor- 
phine hydrochloride,  ipecac,  tincture  of  Tolu, 
refined  sugar,  gum  acacia,  and  mucilage  of 
gum  acacia,  each  containing  ^  of  a  grain  of 
morphine  hydrochloride  and  iV  of  ^  grain  of 
ipecac.  Prom  1  to  6  troches,  either  of  the 
U.  S.  Ph.  or  the  Br.  Ph.,  may  be  given  at  a 
dose.  Their  use  is  especially  for  diminishing 
cough. 

Syrup  of  ipecac,  syrupus  ipecacuanhm  (U.  S. 
Ph.),  sirupus  ipecacuanhm  (Ger.  Ph.),  contains, 
according  to  the  U.  S.  Ph.,  7  parts  of  fiuid  ex- 
tract of  ipecac,  1  part  of  acetic  acid,  10  parts 
of  glycerin,  70  parts  of  sugar,  and  enough  water 
to  make  100  parts.  The  emetic  dose  for  an 
adult  is  from  -j  to  1  fl.  oz. ;  for  a  child  one  or 
two  years  old,  from  J  to  1  fl.  drachm,  repeated 
every  twenty  minutes  imtil  it  is  effective.  The 
expectorant  dose  for  an  adult  is  from  J  to  1  fl. 
drachm ;  for  a  child,  from  3  to  10  minims. 
An  ounce  of  the  syrup  represents  the  virtue  of 
30  grains  of  ipecac.  The  preparation  is  much 
employed.  Wine  of  ipecac,  vinum  ipecacuanhm 
(U.  S.  Ph.,  Br.  Ph.,  Ger.  Ph.),  contains,  accord- 
ing to  the  U.  S.  Ph.,  1  part  of  fluid  extract  of 
ipecac,  1  part  of  alcohol,  and  enough  white 
wine  to  make  10  parts.  An  ounce  represents  the 
virtue  of  about  43  grains  of  ipecac.  The  emetic 
dose  for  an  adult  is  1  fl.  oz. ;  the  expectorant 
and  diaphoretic  dose,  from  10  to  30  minims ; 
the  emetic  dose  for  a  child  one  or  two  years 


old  is  1  fl.  drachm,  repeated  every  twenty 
minutes  until  it  is  effective.  The  British 
preparation  is  made  with  1  oz.  of  powdered 
ipecac  and  1  fl.  oz.  of  acetic  acid  macerated 
together  for  a  day,  when  distilled  water  is  per- 
colated through  them  until  a  pint  of  liquid 
results.  This  product  is  reduced  to  dryness, 
powdered,  macerated  in  a  pint  of  sherry  for 
two  days,  and  filtered.  An  ounce  represents 
the  value  of  about  30  grains  of  ipecac.  Ac- 
cording to  the  Br.  Ph.,  the  emetic  dose  is  from 
3  to  6  fl.  drachms ;  the  expectorant  dose,  from 
5  to  40  minims.  Tincture  of  ipecac  and  opium, 
tinctura  ipecacuanhm  et  opii  (U.  S.  Ph.),  con- 
tains 10  parts  of  deodorized  tincture  of  opium, 
evaporated  to  8  parts,  1  part  of  fluid  extract 
of  ipecac,  and  enough  diluted  alcohol  to  make 
10  parts.  It  is  designed  to  furnish  Dover's 
powder  in  a  liquid  form.  Ten  minims  repre- 
sent a  grain  eaoh  of  powdered  opium  and  ipe- 
cac. The  dose  for  an  adult  is  10  minims.  Pill 
of  ipecacuanha  with  squUhpilula  ipecacuanhm 
cum  scilla  (Br.  Ph.),  contains  3  parts  of  com- 
pound powder  of  ipecacuanha,  1  part  of  pow- 
dered squill,  1  part  of  powdered  ammoniacum, 
and  a  sufiioiency  of  treacle.  The  dose  is  from 
5  to  10  grains.— Henry  A.  Gkiffin. 

IPOM(EA.— See  Jalap. 

IBIDIN,  or  irisin,  is  an  oleoresin  obtained 
from  the  rhizome  of  Iris  versicolor.  It  has 
been  used  as  a  cholagogue  cathartic  and  as  a 
diuretic.  It  may  be  given  in  doses  of  from  3 
to  4  grains. 

IS/IS  (U.  S.  Ph.)  is  the  rhizome  and  roots  of 
Iris  versicolor,  bjue  flag.  It  is  emetic,  cathar- 
tic, and  diuretic.  The  dose  of  the  powder  is 
from  5  to  15  grains ;  that  of  the  extract,  ex- 
tractum iridis  (U.  S.  Ph.),  from  1  to  3  grains ; 
and  that  of  the  fluid  extract,  extractum  iridis 
fluidum  (U.  S.  Ph.),  from  5  to  10  minims. 

The  rhizoma  iridis  of  the  Ger.  Ph.  is  the 
rhizome  of  Iris  germanica.  Iris  pallida,  or 
Iris  florentina,  commonly  known  as  orris  root. 
It  is  seldom  used  as»a  medicament,  but  was 
formerly  considered  a  useful  diuretic.  Issue- 
peas  are  made  of  the  rhizome,  but  it  is  chiefly 
employed  topically,  in  the  form  of  powder,  as 
an  agreeable  desiecant  and  as  an  ingredient  of , 
tooth  powders. 

imSH  MOSS.— See  Chondrus. 

IRISIN.— See  Ieidin. 

IKON,  ferrum  (U.  S.  Ph.,  Br.  Ph.),  though 
employed  in  medicine  mainly  in  the  form  of 
its  salts,  is  considerably  used  in  the  metal- 
lic state,  in  the  form  of  reduced  iron,  fer- 
rum reductum  (U.  S.  Ph.,  Ger.  Ph.),  ferrum 
redactum  (Br.  Ph.).  Metallic  iron,  save  of  the 
reduced  variety,  is  unsuited  for  internal  ad- 
ministration, but  for  pharmaceutical  purposes 
it  is  important,  and  therefore  metallic  iron  is 
ofiicially  recognised.  Iron,  according  to  the 
Br.  Ph.,  is  represented  by  annealed  iron  wire, 
having  a  diameter  of  about  0'005  of  an  inch 
(about  No.  35  wire  gauge),  or  wrought-iron 
nails ;  free  from  oxide.  The  U.  S.  Ph.  recog- 
nises iron  as  "  metallic  iron  in  the  form  of  fine, 
bright,  and  non-elastic  wire."  In  the  Ger  Ph. 
the  metal  is  official  only  when  pulverized, /er- 
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rum  pulveratum  (Ger.  Ph.),  being  a  fine,  heavy, 
gray  powder.  Iron  filings,  ferri  ramenta 
(U.  S.  Ph.,  1850),  too,  were  formerly  official. 
Iron  filings  are  objectionable,  because  in  them 
the  metal  is  almost  invariably  mixed  with  im- 
purities, and,  though  the  magnet  has  been  used 
and  still  is  used  to  separate  the  iron  particles 
from  the  mixture,  this  procedure  is  no  guaran- 
tee of  purity,  because,  while  some  things  may 
thus  be  separated,  rust  and  dirt,  which  cling 
to  the  particles  of  iron,  are  practically  insepar- 
able and  the  filings  still  remain  contaminated. 
It  is  highly  important  that  all  iron  used  in 
pharmacy  shall  be  not  relatively  but  absolutely 
pure,  and  for  this  reason  the  0.  S.  Ph.  and  the 
Br.  Ph.  are  particular  that  official  iron  shall  be 
in  the  form  of  wire,  for  softness  and  ductility 
are  necessary  for  the  manufacture  of  wire,  and, 
since  these  qualities  reside  only  in  iron  which 
is  pure,  the  wire  is  necessarily  pure.  The  use 
of  wire  was  emphasized  by  the  U.  S.  Ph.  of 
1850,  for  in  it  was  ferri  filum,  iron  wire,  and 
yet  it  was  this  same  pharmacopoeia  which  rec- 
ognised ferri  ramenta,  iron  filings.  If  it  was 
particular  in  one  respect,  it  was  certainly  care- 
less in  another,  and  the  ferrum  of  the  present 
IJ.  S.  Ph.  is  a  satisfactory  name,  provided  it  is 
understood  to  signify  iron  in  the  form  of  wire. 

The  origin  of  iron  is  too  well  known  to  re- 
quire anything  save  the  briefest  consideration. 
It  is  the  most  plenteous  of  the  metals,  widely 
diffused  throughout  the  earth,  occurring  not 
only  in  the  mineral  but  also  in  the  vegetable 
and  animal  kingdoms.  It  is  extracted  from 
iron  ores,  this  name  including  those  natural 
combinations  of  the  metal  which  may  be  used 
■with  profit.  The  best  iron  is  said  to  be  ob- 
tained from  the  native  oxide  which  is  found 
particularly  in  Sweden,  as  well  as  in  some  por- 
tions of  the  United  States.  Iron  has  a  slight 
odour  when  it  is  rubbed,  and  this  odour  is  pe- 
culiar to  the  metal  and  characteristic  of  it.  Its 
taste  is  slightly  styptic.  Iron,  when  brought 
to  a  white  heat  and  exposed  to  air,  burns  with 
the  emission  of  brilliant  sparks.  When  it  is 
brought  to  a  red  heat  there  forms  upon  its  sur- 
face a  crust  of  iron  oxide.  In  its  unheated 
condition  its  exposure  to  air  and  moisture  re- 
sults in  another  incrustation  formed  of  hy- 
drated  sesquioxide  of  iron,  and  this  is  popularly 
known  as  iron  rust.  With  acids  iron  forms 
salts  many  of  which  have  an  extended  employ- 
ment in  medicine.  Tannic  acid  combines  with 
ferric  salts  in  solution  to  produce  a  black 
colour,  and  therefore  galls  are  used  for  the  de- 
tection of  the  presence  of  iron.  If  the  salt 
tested  is  not  of  the  ferric  variety  it  may  pre- 
viously be  converted  into  this  by  boiling  the 
solution  containing  the  iron  with  nitric  acid 
in  small  amount.  The  tannic-acid  test  is  a 
very  delicate  one.  Instead  of  galls,  potassium 
ferrocyanide  may  be  used  for  testing,  the  same 
things  being  requisite  as  in  the  tannin  test. 
This,  too,  is  a  very  delicate  test,  but  the  colour 
produced  by  it  is  a  deep  blue. 

Since  iron  is  a  constant  ingredient  of  the 
body,  occurring  not  only  in  the  blood  but  in 
the  tissues  generally,  as  well  as  in  many  of  the 
healthy  secretions,  and  since  it  also  occurs  in 
many  of  the   foods  upon  which  the  body  is 


nourished,  it  is  certainly  reasonable  to  regard 
iron  rather  as  a  food  than  as  a  medicine.  Un- 
der ordinary  circumstances  of  health  the  waste 
of  iron  is  perfectly  compensated  for  by  the 
supply  brought  to  the  body  in  its  ordinary 
food,  but  when,  for  various  reasons,  the 
amount  of  iron  in  the  body  is  less  than  normal 
— it  may  be  because  the  food  contains  an  in- 
sufficiency of  the  metal,  or  because  the  natural 
absorption  of  iron  is  interfered  with,  or  be- 
cause there  is  an  unusual  loss  of  the  metal, 
as  is  seen  in  ansemia  from  hcemorrhage — it  be- 
comes necessary  to  supply  the  deficiency  and 
to  give  iron  medicinally.  In  the  broadest 
sense,  such  a  bodily  deficiency  of  iron  is  known 
as  anmmia,  and,  since  the  iron  of  the  body  is 
present  principally  in  the  blood,  it  is  to  the 
condition  of  that  fiuid  that  we  look  for  infor- 
mation of  the  supply  of  iron,  and  from  exami- 
nation of  it  we  are  guided  as  to  the  necessity 
of  a  greater  or  lesser  supply  of  medicinal  iron. 
AnjEmia,  in  this  sense,  means  iron  deficiency, 
and  it  can  be  of  little  importance,  therefore, 
what  may  be  the  cause  of  this  deficiency ;  the 
state  exists  and  an  increased  supply  of  iron  to 
the  body  is  demanded.  The  causes  of  this 
"  poverty  of  the  blood  "  are  many.  Debilita- 
ting diseases  in  general,  prolonged  discharges, 
cachexiae,  hiemorrhages,  ill  feeding,  poor  hy- 
giene and  bad  habits,  previous  diseases,  espe- 
cially fevers,  are  thus  operative,  and,  finally, 
unknown  causes  act  to  produce  anaemic  states 
which  are  often  of  much  gravity,  as  seen  in 
simple  anaemia  or  chlorosis,  pernicious  anasmia, 
leucocythasmia,  and  Addison's  disease. 

Provided  the  cause  of  the  anasmia  is  remov- 
able and  removed,  there  results  from  the  con- 
tinued administration  of  a  preparation  of  iron, 
in  aneemic  cases,  a  progressive  increase  in  the 
quantity  of  hsemoglobin  the  blood  contains,  as 
well  as  in  the  number  of  its  red  cells,  for, 
though  the  chemistry  of  the  red  cells  is  little 
known,  it  is  nevertheless  certain  that  iron  is 
their  most  important  mineral  ingredient.  Why 
the  administration  of  iron  should  result  in  an 
increased  production  of  red  cells  is  another 
matter  of  which  we  are  ignorant,  and,  since  the 
origin  and  production  of  the  red  cells  are  as 
yet  unexplained,  the  ignorance  would  seem 
likely  to  continue.  The  theory  of  von  Noor- 
den  (Berlin,  klin.  Woeh.,  Mar.  4,  1895)  is,  how- 
ever, interesting  because  of  its  ingenuity.  His 
belief  is  that  iron  salts  given  in  anfemia  are 
simply  irritants  and  stimulants  to  the  hasmato- 
poietic  organs  and  have  no  important  chemical 
relation  to  the  haemoglobin.  This  theory  is 
certainly  at  variance  with  beliefs  long  held, 
but  in  its  support  is  the  well-known  fact  that 
arsenic  is  competent  to  increase  the  number  of 
the  red  cells,  and  yet  is  not  an  ingredient  of 
hjemoglobin.  This  theory  of  von  Noorden's  is 
but  one  of  a  large  number  which  have  been 
advanced  to  explain  the  curative  action  of  iron 
in  anfBmia,  for  with  recent  years  there  has 
been  a  growing  disbelief  in  the  former  ideas 
which  explained  its  action  by  absorption  and 
direct  conversion  into  an  ingredient  of  haemo- 
globin. It  is  not  my  purpose  to  enter  into  a 
discussion  of  these  theories  ;  the  subject  is  too 
elaborate  for  a  complete  presentation,  and  the 
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confusion  and  contradiction  which  attend  it 
are  such  as  to  invalidate  any  usefulness  which 
might  result  from  such  a  course.  Some  few 
things  there  are,  however,  which  may  briefly 
be  mentioned,  because  they  serve  to  show  the 
unsettled  condition  of  the  subject  at  the  pres- 
ent time. 

Bunge,  of  Basel,  has  done  about  as  much  as 
anybody  to  disturb  our  previously  accepted  be- 
liefs, for  he  thinks  that  iron,  in  inorganic  com- 
bination, is  not  absorbed,  and  in  this  respect 
Kobert  agrees  with  him.  Bunge  believes  also 
that  iron  is  absorbed  only  when  combined  with 
nucleoalbumin,  and,  finding  in  the  yolk  of 
eggs  such  a  combination,  he  has  termed  it 
hsematogen.  This  substance  he  finds  plentiful 
in  vegetables  and  scanty  in  milk.  Vegetable 
diet  he  therefore  recommends  as  a  treatment 
for  the  anaemic,  maintaining  that  the  food  is  a 
sufBcient  provider  of  iron  under  all  circum- 
stances, while  iron  administered  as  is  ordi- 
narily done  is  efficient  only  by  virtue  of  sug- 
gestion. Even  iron  in  ordinary  organic  com- 
bination he  thinks  is  not  assimilated.  The 
additional  theory  is  advanced  that,  while  the 
food  contains  a  sufBciency  of  iron  for  the  needs 
of  the  economy,  in  anaemia  sulphuretted  hy- 
drogen is  formed  in  the  intestines,  and  com- 
bines with  the  iron  of  the  food  to  form  an 
insoluble  sulphide,  and  thus  an  iron  starva- 
tion results.  Further,  it  is  explained  that,  if 
iron  in  organic  or  inorganic  combination  is 
now  given,  the  sulphuretted  hydrogen  unites 
with  it  and  the  iron  in  nucleoalbuminous 
combination  is  left  free  to  perform  its  physio- 
logical function.  This  theory,  though  doubt- 
less attractive,  is  certainly  lacking  in  proof,  for 
anaemia  is  not  necessarily  accompanied  by  in- 
testinal putrefaction,  and  the  invariable  pres- 
ence of  hydrogen  sulphide  in  the  intesj^ines  of 
the  anaemic  remains  to  be  demonstrated. 

The  non-absorption  of  salts  of  iron,  as  taught 
by  Bunge,  is  flatly  contradicted  by  A.  B.  Ma- 
callum  {Jour,  of  Phys..  3,  4,  1894;  Am.  Jour, 
of  the  Med.  Sci.,  Sept.,  1894),  who  finds  in 
physiological  experimentation  a  sufficient  rea- 
son for  his  belief.  Kobert,  too,  adds  to  the 
confusion,  though  his  belief  seems  reasonable, 
by  expressing  his  conviction  that  vegetable 
foods  are  not  so  desirable  for  the  anaemic  as 
the  animal  foods  are.  These  authorities,  in- 
deed, are  but  few  as  compared  with  the  whole 
number  who  have  held  and  expressed  opinions 
upon  this  much-vexed  topic.  What  wonder, 
then,  that  the  reader  is  confused  and  unsettled 
and  in  his  doubt  falls  back  upon  the  simple 
and  practical  conclusion,  in  defiance  of  the 
opinion  of  Bunge,  that  iron  is  a  desirable  rem- 
edy for  anaemia  I  That  this  is  the  general  opin- 
ion it  is  not  necessary  to  say,  for  when  from 
the  use  of  iron  we  find  an  increase  in  haemo- 
globin and  red  cells,  and  when  we  see  the 
colour  return  to  the  skin  and  mucous  mem- 
branes, the  muscular  vigour  increase,  the  di- 
gestion improve,  the  temperature  perhaps  rise, 
and  the  pulse  grow  strong,  we  have  clinical 
evidence  "as  to  the  value  of  the  procedure 
which  it  takes  more  than  "  suggestion  "  to  ex- 
plain. No  doubt  a  considerable  part  of  the 
effectiveness  of  iron  in  anaemia  is  due  to  its 
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local  action  upon  the  digestive  organs,  and  es- 
pecially the  stomach,  for  it  seems  evident  that 
increase  of  the  tone  and  vigour  of  the  stom- 
ach rapidly  follows  the  internal  administration 
of  a  chalybeate  preparation  which  is  not  irri- 
tating. In  short,  iron  must  be  regarded  as  a 
stomachic  as  well  as  a  general  tonic. 

As  iron  is  an  ingredient  of  the  larger  num- 
ber of  our  foods,  it  seems  proper  that  in  practice 
Nature  should  be  imitated  by  giving  iron  after 
meals,  and  practically,  too,  this  seems  desirable, 
for,  if  given  upon  an  empty  stomach,  the  iron 
salts  are  frequently  disturbing  to  the  digestion 
instead  of  being,  as  they  ought,  stomachic. 
The  stomachic  action  is  lost,  too,  by  the  use  of 
iron  in  unnecessarily  large  doses,  and  so  far 
from  producing  benefit,  in  the  haste  to  hurry 
in  the  needed  iron,  by  its  administration  in  such 
amounts  we  defeat  our  own  end  by  causing  di- 
gestive impairment.  It  is  the  same  if  the  use 
of  the  remedy  is  too  long  continued  or  if  it  is 
given  in  health,  for  over-stimulation  of  the 
gastric  follicles  is  the  result  and  the  stomach 
suffers.  It  is  hardly  reasonable  to  employ  very 
large  doses  of  iron  for  absorption  and  a  tonic 
effect,  for,  apart  from  injury  likely  thereby  to 
befall  the  stomach,  it  is  probable  that  not  more 
than  a  very  small  portion  of  the  iron  can  by 
any  possibility  be  absorbed,  a  large  part  of  it 
being  passed  through  the  intestines  and  ex- 
creted in  the  fseces.  A  portion  of  that  which 
is  absorbed  by  the  portal  circulation  is  subse- 
quently cast  off  in  the  bile,  and  of  that  which 
is  taken  up  by  the  systemic  circulation  a  part 
is  undoubtedly  excreted  later  by  the  urine. 
Small  doses,  or  at  least  moderate  ones,  seem 
therefore  the  most  appropriate  when  a  tonic 
action  is  sought  for. 

So  far  as  the  most  desirable  preparations 
for  its  administration  are  concerned,  opinions 
are  as  various  as  the  theories  of  its  absorption 
and  action.  By  some  the  salts  of  iron  which 
are  soluble  in  water  are  thought  to  be  the 
most  suitable,  but,  since  the  experiments  of 
Quevenne  have  shown  that  these  salts  are  gen- 
erally precipitated  by  the  gastric  juices,  and, 
moreover,  that  they  do  not  furnish  so  large  an 
amount  of  the  metal  for  absorption  as  the  in- 
soluble salts  do,  the  preference  for  the  soluble 
salts  has  grown  less.  As  to  the  form  in  which 
iron  is  absorbed  opinions  differ,  but  the  weight 
of  opinion  seems  to  incline  to  the  albuminate. 
The  seat  of  absorption  is  probably  both  in  the 
stomach  and  in  the  small  intestine.  It  would 
seem  that  the  tonic  power  of  iron  preparations 
was  largely  determined  subsequently  to  their 
absorption  by  the  blood,  and  thus  there  seems 
less  difference  among  the  iron  salts  as  to  suit- 
ability, provided  they  are  not  positively  unde- 
sirable because  of  a  disturbing  action  upon  the 
stomach.  Quevenne  has  shown  that  the  lar- 
gest amount  of  iron  for  absorption  is  furnished 
by  reduced  iron,  and  Wood  believes  it  to  be 
the  best  form  for  administration,  both  because 
of  this  fact  and  also  because  of  its  freedom 
from  astringency.  So  far  as  irritant  properties 
are  concerned,  the  per-salts  are  the  most  vig- 
orous, and  the  iodide,  chloride,  nitrate,  and 
sulphate  in  particular.  Indeed,  dangerous 
symptoms  have  resulted  from  their  employ- 
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ment,  and  the  tincture  of  ferric  chloride  has 
even  caused  death.  These  salts  are  also  as- 
tringent to  a  greater  degree  than  the  other 
preparations  of  iron,  and  constipation  is  an 
ordinary  result  of  their  employment.  On  di- 
rect application  in  full  strength  they  coagulate 
the  blood  and  the  tissues  generally,  and  hence 
are  used  as  haemostatics.  The  teeth  are  black- 
ened by  the  prolonged  use  of  iron,  and  perma- 
nent and  serious  injury  may  come  to  them  by 
the  use  of  those  vigorous  preparations  of 
which  I  have  just  spoken.  Carried  by  the 
blood  to  the  remote  parts  of  the  body,  the 
metal  acts  locally  upon  them,  serving  to  in- 
crease their  tonicity  and  to  excite  their  con- 
tractility, even  to  the  astringent  degree. 

The  importance  of  haemoglobin,  and  there- 
fore of  iron,  as  an  oxygen-carrier  in  the  func- 
tion of  respiration  is  too  familiar  to  require 
more  than  mention,  but  it  is  believed  also  that 
the  haemoglobin  transforms  the  oxygen  it  takes 
up  into  its  more  active  form,  ozone.  Iron  is 
by  this  means  thought  to  increase  oxidation  in 
the  body,  and  the  rise  of  temperature  and  the 
increase  of  urea  cast  off  during  a  course  of 
treatment  with  iron  are  thought  to  bear  testi- 
mony to  this  ozonizing  action  of  haemoglobin. 

The  action  of  iron  when  given  in  health  or 
for  too  long  a  time  in  disease,  apart  from  its 
power  to  irritate  the  stomach,  is  to  cause  cer- 
tain bodily  disturbances,  such  as  headache, 
which  ordinarily  are  not  pronounced.  Yet  it 
is  said  that  plethora  and  its  symptoms  may 
thus  arise,  though  it  is  difficult  to  see  how 
they  are  produced,  since  the  blood  will  assimi- 
late no  more  than  its  normal  maximum  of 
iron.  However  this  may  be,  an  existing  pleth- 
ora is  clearly  a  contra-indication  to  chalyb- 
eate treatment.  Fever,  too,  is  in  general  a 
contra-indication  to  the  internal  use  of  iron, 
because  of  the  circulatory  excitement  which, 
to  some  degree,  its  use  implies,  and  because  of 
the  increased  oxidation  it  causes.  Some  few 
exceptions  have  been  made  to  this  febrile 
contra-indication,  however,  erysipelas,  various 
forms  of  amygdalitis,  and  pharyngitis  having 
been  empirically  treated  with  large  doses  of 
tincture  of  ferric  chloride  with  some  success. 

Iron  is  eliminated  in  the  faeces,  in  which  it 
occurs  as  a  sulphide,  colouring  them  black,  and 
yet  of  the  iron  contained  in  the  faBces  by  far 
the  greater  part  is  probably  not,  strictly  speak- 
ing, eliminated,  but  has  merely  passed  unab- 
sorbed  through  the  intestines.  The  bile  is 
thought  to  dispose  of  a  certain  amount  of 
the  iron  absorbed  by  the  portal  system,  and 
the  urine  in  health  contains  iron  from  time  to 
time ;  and  this  is  increased  while  ferruginous 
treatment  is  being  pursued. 

These,  then,  are  the  considerations  which 
apply  to  the  iron  preparations  as  a  class,  and 
to  them  the  various  salts  of  the  metal  in  a 
general  way  conform.  Certain  differences  in 
actions,  uses,  and  applicability  of  course  exist 
between  them  because  of  the  characteristics 
which  they  derive  from  the  materials  with 
which  the  iron  is  combined.  It  seems  desir- 
able, therefore,  to  give  to  the  various  prepara- 
tions some  individual  consideration,  that 
completeness    may    not    be    sacrificed.      As 


tonics  these  various  salts  and  preparations  all 
have  this  in  common,  that  to  be  effective  their 
use  must  be  long  continued,  and  even  when  a 
cure  results  they  are  more  wisely  removed  by 
gradual  reduction  of  the  dose  than  by  abrupt 
cessation.  Moreover,  occasional  interruption 
in  the  chalybeate  course  is  desirable,  that  di- 
gestive irritation  may  not  occur,  and  occasional 
purgation  is  to  be  recommended  during  treat- 
ment by  iron,  for  from  it  there  occurs  an  aug- 
mentation of  absorption  and  assimilation. 
Finally,  all  hygienic  procedures  should  be 
enforced,  and  nourishing  food,  good  air,  and 
suitable  exercise  (in  profoundly  anaemic  states 
absolute  rest  will  at  first  conserve  the  vigour) 
should  be  provided  as  accessories  to  the  tonic 
treatment. 

Reduced,  iron,  ferrum  redudum  (U.  S. 
Ph.,  Ger.  Ph.),  ferrum  redactum  (Br.  Ph.), 
powder  of  iron,  iron  by  hydrogen,  is  a  soft, 
light  powder  of  iron-gray  colour,  with  neither 
odour  nor  taste.  It  is  permanent  in  dry  air, 
but  as  ordinarily  exposed  it  is  very  liable  to 
oxidation,  becoming  black.  It  is  therefore  to 
be  kept  in  a  dry  and  well-stoppered  bottle.  It 
is  insoluble  in  water  and  in  alcohol.  It  is 
prepared  by  reducing  ferric  oxide  by  heating 
to  dull  redness  and  passing  over  it  a  stream  of 
hydrogen  gas.  It  is  sometimes  referred  to  as 
Quevenne's  iron,  but,  unfortunately,  the  com- 
mercial specimens  sold  as  Quevenne's  iron  are 
not  always  perfectly  reduced  iron.  Perfectly 
reduced  iron  is  one  of  the  best,  if  not  the  best, 
form  of  iron  to  administer  for  its  tonic  ac- 
tion. It  is  well  borne  and  free  from  irritat- 
ing properties  and  astringency.  It  may  be 
given  in  powder,  pill,  or  lozenge,  or  mixed 
with  chocolate.  The  dose  is  from  1  to  5  grains. 
Reduced-iron  lozenges,  trochisci  ferri  redacti 
(Br.  Ph.),  contain  each  1  grain  of  reduced  iron. 
The  dose  is  from  1  to  6  lozenges.  Aromatic 
mixture  of  iron,  mistura  ferri  aromatica  (Br. 
Ph.),  is  compounded  with  metallic  iron,  and 
therefore  may  be  mentioned  here.  It  is  com- 
posed of  1  oz.  of  red  cinchona  bark,  |  oz.  of 
calumba  root,  J  oz.  of  bruised  cloves,  ^  oz.  of 
fine  iron  wire,  3  fl.  oz.  of  compound  tincture 
of  cardamom,  -J  fl.  oz.  of  tincture  of  orange 
peel,  and  enough  peppermint  water  to  make 
16  fl.  oz.  This  preparation  combines  the 
therapeutic  values  of  iron  and  quinine,  but  its 
chalybeate  value  is  slight.  It  is  an  excellent 
stomachic,  tonic,  and  antiperiodic.  The  dose 
is  from  1  to  2  fl.  oz.  Wine  of  iron,  vinum 
ferri  (Br.  Ph.),  is  mildly  chalybeate.  It  is 
made  with  1  part  of  iron  wire  and  30  fluid  parts 
of  sherry,  and  the  product  is  a  solution  of  iron 
and  potassium  tartrate.  The  dose  is  from  1 
to  4  fl.  drachms.  This  preparation  should  not 
be  confounded  with  the  vinum  ferri  amarum 
of  the  U.  S.  Ph.,  to  be  mentioned  farther  on. 

Arsenate  of  iron,  ferri  arsenias  (Br.  Ph.), 
consists  of  "  arseniates  of  iron  with  some  ox- 
ide." It  is  an  amorphous  powder  without 
odour  or  taste,  of  a  greenish  colour,  and  in- 
soluble in  water.  It  is  dissolved  by  hydro- 
chloric acid.  Its  action  is  that  of  arsenic,  the 
amount  of  iron  in  a  permissible  dose  being 
therapeutically  insignificant.  It  is  therefore 
not  to  be  recommended  when  iron  and  arsenic 


547 


IRON 


are  demanded,  for  tlie  extemporaneous  com- 
binations of  iron  and  arsenic  in  mixture  are 
far  preferable.  A  combination  of  these  two 
remedies  which  is  much  used  contains  5  grains 
of  the  citrate  of  iron  and  quinine,  3  minims  of 
solution  of  potassium  arsenite,  and  3  fl. 
drachms  of  orange-flower  water  to  the  dose. 
The  main  value  of  iron  arsenate  is  in  ancemia 
and  in  chronic  skin  diseases,  especially  those 
of  a  scaly  character;  for  instance,  chronic 
eczema,  psoriasis,  and  lepra.  It  may  be  given 
in  pill.  The  dose  authorized  by  the  Br.  Ph.  is 
from  I'f  to  J  of  a  grain,  but  the  latter  dose  is 
excessive  and  a  dose  of  -J  of  a  grain  should  not 
be  exceeded.  The  salt,  mixed  with  simple 
cerate  (1  to  13),  is  occasionally  applied  to 
ulcerating  carcinomata,  but  the  practice  is 
not  free  from  danger. 

Iron  Carbonate. — Saccharated  carbonate 
of  iron,  saccharated  ferrous  carbonate,  ferri 
carbonas  saccharatus  (U.  S.  Ph.),  ferri  car- 
honas  saccharafa  (Br.  Ph.),  ferrum  carbonicum 
saccharatum  (Ger.  Ph.),  according  to  the  Br. 
Ph.,  is  "  carbonate  of  iron,  FeCoa  -I-  HjO, 
mixed  with  peroxide  of  iron  and  sugar,  the 
carbonate  (if  reckoned  as  anhydrous)  forming 
about  one  third  of  the  mixture."  It  occurs  in 
powder  as  well  as  in  lumps.  Its  colour  is 
grayish  brown  or  greenish  brown  ;  it  is  odour- 
less, but  has  a  taste  which  is  saccharine  at 
first,  later  styptic.  It  is  but  partially  soluble 
in  water,  though  freely  soluble  in  hydrochloric 
acid,  with  which  it  effervesces.  The  amount 
of  ferric  oxide  in  this  preparation  makes  it 
undesirable  as  compared  with  Vallet's  mass,  in 
which  oxidation  is  less  complete,  because  of 
the  earlier  incorporation  of  sugar  in  it.  Never- 
theless, it  is  an  efficient  preparation  for  tonic 
use  and  is  much  employed.  It  is  given  in  pill. 
The  dose  is  from  5  to  30  grainsT  Mass  of 
ferrous  carbonate,  Vallet's  mass,  massa  ferri 
carbonatis  (U.  S.  Ph.),  is  a  soft  pilular  mass, 
of  a  dark-green  colour  which  on  exposure  be- 
comes black.  Its  taste  is  ferruginous.  As  it 
contains  nearly  half  its  weight  of  ferrous  car- 
bonate, its  medicinal  superiority  over  the  sac- 
charated carbonate  of  iron  is  readily  seen. 
Vallet's  mass  is  an  excellent  preparation  for 
eliciting  th  e  tonic  action  of  iron.  It  is  not 
astringent  and  is  well  borne.  It  is  useful  in 
ancemia  and  chlorosis.  It  is  given  in  pill 
form.  The  dose  is  from  3  to  5  grains.  Simi- 
lar to  Vallet's  mass  is  the  pill  of  carbonate  of 
iron,  pilula  ferri  carbonatis  (Br.  Ph.),  which 
contains  4  parts  of  saccharated  carbonate  of 
iron  and  1  part  of  confection  of  roses,  but  its 
efficiency  is  not  greater  than  that  of  the  sac- 
charated carbonate  from  which  it  is  made,  and 
probably  it  is  not  so  great.  The  dose  is  from 
5  to  30  grains.  Pills  of  carbonate  of  iron, 
pilulcB  ferri  carbonatis  (LT.  S.  Ph.),  are,  how- 
ever, quite  different  in  composition  from  the 
British  pill  of  like  name.  The  confusion  thus 
caused  is  as  unfortunate  as  it  is  unnecessary, 
but  little  practical  harm  has  resulted,  for  the 
name  by  which  the  American  preparation  is 
most  commonly  known  is  Blaud's  pills,  less 
often  ferruginous  pills  or  chalybeate  pills. 
The  composition  of  Blaud's  pill  is  16  parts  of 
ferrous  sulphate,  8  parts  of  potassium  carbon- 


ate, 4  parts  of  sugar,  1  part  of  tragacanth,  1 
part  of  powdered  althaea,  and  a  sufficient 
quantity  of  glycerin  and  water.  This  pill  is 
an  efficient  tonic  and  is  much  employed.  Its 
activity  is  dependent  upon  the  ferrous  carbon- 
ate generated  by  the  mixture  of  its  ingredients, 
and,  as  this  is  changed  to  a  ferric  salt  upon 
exposure,  the  mass  should  be  freshly  com- 
pounded, when  needed.  The  pill  ordinarily 
given  contains  5  grains  of  the  mass.  The  dose 
is  from  1  to  6  pills.  These  pills  bear  a  close 
resemblance  to  compound  iron  mixture,  or 
Griffith's  mixture,  in  action  and  composition, 
and  are  sometimes  known  as  Griffith's  pills. 
They  differ  from  the  original  ferruginous  pill 
of  Bland,  which  contained  equal  parts  of  fer- 
rous sulphate  and  potassium  carbonate  made 
up  with  mucilage  of  tragacanth  and  powdered 
licorice  root.  By  some,  sodium  bicarbonate  is 
preferred  to  the  potassium  carbonate  in  the 
manufacture  of  these  pills,  and  this  preference 
is  exhibited  in  the  Ger.  Ph.,  whose  iron  pills, 
pilulcB  ferri  carbonici  (Ger.  Ph.),  contain  the 
sodium  salt.  It  would  seem  that  of  the  prep- 
arations of  iron  carbonate  there  is  more  than 
a  sufficiency,  but  it  must  be  remembered  that 
the  salt  is  one  whose  usefulness  in  all  forms  of 
anaemia  is  pronounced.  It  is  non-irritating, 
little  astringent,  well  borne,  and  highly  effi- 
cient. By  many,  indeed,  the  carbonate  is 
more  esteemed  than  all  other  salts  of  iron  for 
the  purposes  indicated.  The  number  of  its 
preparations  is  therefore,  perhaps,  not  unrea- 
sonable. Compound  iron  mixture,  mistura 
ferri  composita  (U.  S.  Ph.,  Br.  Ph.),  Griffith's 
mixture,  is  an  excellent  form  in  which  to  ad- 
minister ferrous  carbonate,  though  it  is  not 
identical  with  the  original  antheotic  mixture 
of  Griffith.  According  to  the  U.  S.  Ph.,  it 
contains  6  parts  of  ferrous  sulphate,  18  each 
of  myrrh  and  sugar,  8  of  potassium  carbonate, 
60  of  spirit  of  lavender,  and  a  sufficient  quan- 
tity of  rose  water  to  make  1,000  parts.  The 
composition  of  the  British  preparation  is  very 
similar.  Because  of  the  myrrh  it  contains  it 
has  a  special  value  in  the  ancemia  which 
accompanies  menstrual  irregularities.  It  is 
beneficial  in  the  hectic  conditions  of  debili- 
tating disease,  and  is  efficient  in  digestive 
atony,  though  contra-indicated  by  actual  in- 
flammation of  the  stomach.  The  dose  is  from 
1  to  3  fl.  oz. 

Iron  Chloride. — Ferric  chloride,  ferri  chlo- 
ridum  (U.  S.  Ph.),  ferrum  sesquichloratum  (Ger. 
Ph.),  chloride  of  iron,  perchloride  of  iron, 
sesquiohloride  of  iron,  is  formed  by  heating 
iron  wire  with  hydrochloric  acid  and  converting 
the  ferrous  chloride  thus  produced  into  ferric 
chloride  by  heating  it  with  hydrochloric  and 
nitric  acids.  The  formula  of  ferric  chloride  is 
FejClo  +  lSHjO.  It  occurs  as  orange-yellow 
crystals,  usually  without  odour,  but  of  styptic 
taste.  It  is  deliquescent  in  moist  air  and  very 
soluble  in  water  and  in  alcohol.  Ferric  chloride 
itself  has  no  medicinal  employment,  but  solu- 
tions which  vary  in  strength  have  been  used 
as  coagulants  for  the  treatment  of  aneurysms 
and  varices.  Solution  of  ferric  chloride,  liquor 
ferri  chloridi  (U.  S.  Ph.),  liquor  ferri  per- 
chloridi  (Br.  Ph.),  solution  of  perchloride  of 
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iron,  liquor  ferri  sesguichloraii  (6er.  Ph.),  so- 
lution of  iron  sesqulohloride,  is  an  aqueous  so- 
lution of  ferric  chloride.  The  strength  of  the 
British  preparation  is  less  than  that  of  the  U.  S. 
Ph.  solution,  as  is  shown  by  a  comparison  of 
their  specific  gravities,  that  of  the  Br.  Ph.  be- 
ing 1-110  while  that  of  the  U.  S.  Ph.  is  1-387.  The 
Br.  Ph.,  however,  recognises  a  strong  solution 
of  perchloride  of  iron,  liquor  ferri  percMoridi 
fortior  (Br.  Ph.),  which  more  nearly  resembles 
the  tJ.  S.  Ph.  solution,  though  it  slightly  ex- 
ceeds it  in  strength,  its  specific  gravity  being 
about  1-420.  The  relation  in  strength  between 
the  two  British  solutions  is  as  1  to  4,  and  the 
strength  of  the  weaker  solution  is  identical 
with  that  of  the  British  tincture  of  perchloride 
of  iron,  tinctura  ferri  percMoridi.  The  stronger 
solution  of  the  Br.  Ph.  is  less  used  for  internal 
administration  than  the  weaker  solution,  of 
which  the  dose  is  from  10  to  30  minims.  If 
properly  diluted  it  may  be  given  internally  in 
doses  somewhat  smaller  than  those  of  the  U.  S. 
Ph.  solution,  which  range  from  3  to  10  minims. 
The  internal  uses  of  the  solutions  of  ferric  chlor- 
ide do  not  diflEer  from  those  of  the  tincture,  save 
in  so  far  as  they  may  be  preferred  because  of 
their  non-alcoholic  nature.  Externally,  the 
solutions  of  iron  chloride  have  been  employed 
as  styptics  and  coagulants.  For  post-partum 
hmmorrhage,  if  diluted  in  the  proportion  of 
from  1  fl.  drachm  to  ^  fl.  oz.  to  the  pint,  the 
TJ.  S.  Ph.  solution  may  be  introduced  into  the 
cavity  of  the  uterus,  but  the  practice  is  not  to 
be  commended.  Coagulation  in  soft  vegeta- 
tions and  growths  and  their  subsequent  de- 
struction may  be  effected  by  the  application  of 
ferric-chloride  solution.  Thus  have  been  cured 
polypi  and  redundant  ulcerations.  For  the 
arrest  of  hmmorrhage  the  local  application  of 
solution  of  ferric  chloride  is  certainly  eiBeient, 
though  ordinarily  to  be  avoided  because  the 
procedure  is  in  violation  of  the  aseptic  treat- 
ment of  wounds.  These  solutions  have  been 
injected  into  aneurysms,  varices,  and  ncevi  in 
the  expectation  of  causing  coagulation  in  them 
and  obliteration.  Success  has  followed  the 
practice  in  some  cases,  it  is  true,  but  so  has 
death,  and  embolism  is  greatly  to  be  feared. 
Tincture  of  ferric  chloride,  tinctura  ferri 
chloridi  (TJ.  S.  Ph.),  tinctura  ferri  percMoridi 
(Br.  Ph.),  tincture  of  perchloride  of  iron,  tinc- 
ture of  sesquichloride  of  iron,  according  to  the 
Br.  Ph.  corresponds  in  strength  with  to  its  so- 
lution of  ferric  chloride,  and  the  dose  is  the 
same  as  the  dose  of  that  solution — from  10  to 
80  minims.  It  should  be  kept  at  least  three 
months  before  being  used.  The  tincture  of 
ferric  chloride  of  the  TJ.  S.  Ph.  is  approxi- 
mately of  the  same  ferruginous  strength  as 
the  British  tincture,  for  it  is  oompesed  of  35 
parts  of  solution  of  ferric  chloride  in  enough 
alcohol  to  make  100  parts.  It  is  far  stronger 
in  alcohol,  however,  than  the  British  tincture. 
The  dose  is  from  10  to  80  minims.  Ethereal 
tincture  of  ferric  chloride,  tinctura  ferri 
chlorati  cefherea  (Ger.  Ph.),  is  of  similar  com- 
position, containing  1  part  of  solution  of  iron 
sesquichloride,  3  parts  of  ether,  and  7  parts  of 
alcohol.  The  tincture  of  ferric  chloride  is 
much  employed.    In  anmmia  and  chlorosis  it 


is  certainly  an  eflBcient  preparation,  and, 
though  it  is  astringent  and  vigorous  even  to 
the  irritating  degree,  these  very  facts  seem  to 
make  it  a  desirable  form  in  which  to  adminis- 
ter iron  when  digestive  atony  is  present,  as  is 
so  often  the  case.  It  is,  however,  a  fact  that 
the  "  tincture  of  iron  "  is  ill  borne  in  many 
cases,  and  then  it  becomes  necessary  to  replace 
it  with  a  preparation  of  greater  mildness.  In 
albuminuria  of  chronic  type  and  in  chronic 
Bright's  disease  tincture  of  ferric  chloride  is 
much  employed,  and  is  beneficial  by  virtue  of 
its  action  to  enrich  the  blood,  which  is  gener- 
ally impoverished  in  these  conditions,  to  im- 
prove digestion,  and  perhaps  to  occasion  con- 
striction of  the  renal  vessels ;  moreover,  it  is  diu- 
retic. The  tincture  is  useful  in  various  exudative 
conditions  of  chronic  type,  such  as  gleet,  pros- 
tatorrhfsa,  spermatorrhea  due  to  local  relaxa- 
tion, and  chrome  bronchitis  ;  and  emphysema  is 
benefited  by  it  if  anaemia  is  present.  It  is  said 
to  have  a  special  activity  upon  the  urinary  tract. 
In  the  presence  of  plethora  it  is  of  course  con- 
tra-indicated. Passive  hmmorrhages  are  bene- 
fited by  the  tincture  of  ferric  chloride  if  ansemia 
is  present,  and  especially  epistaxis,  purpura, 
and  bleeding  from  the  stomach,  kidneys,  uterus, 
bladder,  or  bowels.  In  hmmoptysis  iron  is 
generally  contra-indicated.  Tincture  of  chlo- 
ride of  iron  will  in  the  anaemic  be  prophylactic 
against  rheumatism  and  may  be  given  in  suit- 
able cases  upon  the  slightest  intimation  of 
rheumatic  symptoms.  In  the  rheumatic  ten- 
dency or  manifestations  of  the  plethoric,  iron 
is  positively  injurious.  Some  have  recom- 
mended the  use  of  tincture  of  ferric  chloride  in 
acute  articular  rheumatism.  In  spite  of  the 
contra-indication  of  the  fever,  it  is  often  of  the 
utmost  value  in  ansemic  cases,  and,  indeed, 
without  some  form  of  iron  other  treatment 
may  be  either  relatively  or  positively  useless. 
Since  the  rheumatic  poison  is  undoubtedly 
productive  of  anaemia,  iron  in  some  form  wOl 
almost  always  be  required  after  a  severe  rheu- 
matic attack,  and  its  administration  maybe  be- 
gun before  the  full  development  of  convales- 
cence, provided  the  blood  condition  of  the  pa- 
tient should  demand  it.  Erysipelas  has  often 
been  treated  by  the  administration  of  tincture  of 
ferric  chloride  in  large  doses,  and  for  empirical 
reasons.  The  practice  is  of  doubtful  utility, 
for  the  indication  is  clearly  for  local  antisepsis 
and  such  antipyretic  and  supporting  treatment 
as  may  be  required.  In  erysipelas  the  dose  of 
tincture  of  cnloride  of  iron  is  from  10  to  40 
minims  every  three  or  four  hours.  Diphtheria 
is  treated  in  the  same  way  and  with  the  same 
lack  of  reason.  In  some  cases,  however,  the 
practice  seems  of  good  effect,  though  the 
local  application  of  the  diluted  tincture  to  the 
site  of  the  inflammation  (the  dilution  should 
always  reduce  the  strength  of  the  tincture  at 
least  one  half)  seems  more  rational,  and  is 
often  effective.  When  given  internally  for 
diphtheria,  the  tincture  is  often  combined  with 
potassium  chlorate.  The  use  of  the  tincture 
alone  or  in  combination  for  diphtheria  is  now 
less  frequent  than  formerly,  and  mainly  be- 
cause in  the  diphtheria  antitoxine  we  now  have 
a  remedy  which  is  not  only  reasonable  but 
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effective.  In  other  forms  of  sore  throat,  ca- 
tarrhal as  well  as  croupous,  the  tincture  may 
be  given  internally  or  may  be  more  advanta- 
geously applied  locally.  In  using  ferric  chloride 
internally  or  for  application  about  the  mouth 
and  throat  it  must  be  remembered  that  its  cor- 
rosive action  upon  the  teeth  is  extreme,  and 
care  must  be  taken  to  prevent  its  contact  with 
them  or  to  cleanse  them  at  once  with  an  alkali. 
The  iron  should  invariably  be  given  largely 
diluted.  The  internal  use  of  tincture  of  ferric 
chloride  has  also  been  recommended  and  tried 
for  other  febrile  affections,  scarlatina,  pycer 
mia,  and  septicemia  in  particular,  but  the 
practice  has  met  with  little  success.  Typhoid 
fever  has  been  treated  by  the  administration 
of  tincture  of  iron  perchloride  in  5-drop  doses 
given  hourly  in  water  and  glycerin.  It  is 
alleged  that  a  fall  of  temperature  and  the  ces- 
sation of  diarrhoea  are  rapidly  accomplished, 
and  that  recovery  is  almost  invariable  if  the 
treatment  is  begun  before  the  case  has  be- 
come grave.  General  experience,  however, 
does  not  support  these  statements,  and  the 
remedy  is  not  to  be  recommended  in  en- 
teric fever.  In  neurotic  disturbances  which 
depend  upon  anaemia,  in  hysteria,  in  melan- 
cholia, and  even  in  mania,  the  tincture  of  iron 
is  an  excellent  remedy.  In  the  neuralgias  of 
ancemia  it  is  also  beneficial.  In  short,  in  ca- 
chexia, debility,  and  ancemic  conditions  in 
general,  which  may  or  may  not  be  accompa- 
nied by  other  and  more  active  manifestations  of 
disease,  the  tincture  of  ferric  chloride  is  an 
excellent  preparation  if  it  is  tolerated  by  the 
stomach.  In  leucocythmmia  iron  is  usually  of 
little  value,  hwiiiipseudoleuccemia  the  tincture 
of  ferric  chloride  may  be  beneficial.  The  tinc- 
ture is  occasionally  used  locally  as  a  styptic 
application  to  ulcerations  and  has  been  injected 
into  aneurysms  and  varicosities  with  success, 
but  not  without  risk. 

Anunonio-chloride  of  iron,  ammoniated 
iron,  ammonium  chtoratum  f erratum  (Ger.  Ph.), 
occurs  in  reddish  crystalline  grains  of  saline 
and  styptic  taste.  It  is  deliquescent  and  very 
soluble  in  water.  It  is  slightly  laxative.  It 
has  been  recommended  especially  for  rickets, 
scrofula,  and  amenorrhoea.  The  dose  is  from 
3  to  10  grains. 

Iron  sulphate,  ferrous  sulphate,  ferri  sul- 
■  phas  (U.  S.  Ph.,  Br.  Ph.),  ferrum  sulfuricum 
(Ger.  Ph.),  FeS04-l-7HjO,  is  sometimes  known 
as  green  vitriol.  It  occurs  in  large  crystals  of  a 
blue-green  colour,  without  odour,  and  of  a  saline 
and  astringent  taste.  It  is  efBorescent  in  dry 
air.  In  moist  air  the  crystals  absorb  oxygen 
and  become  covered  by  a  layer  of  ferric  sul- 
phate. It  is  freely  soluble  in  water,  but  in- 
soluble in  alcohol.  Ferrous  sulphate  of  the 
impure  variety  (the  copperas  of  commerce), 
ferrum  sulfuricum  crudum  (Ger.  Ph.),  is  much 
employed  as  a  disinfectant.  (See  Disinfect- 
ants.) The  purified  variety,  which  is  the  one 
described  as  ferrous  sulphate,  or  sulphate  of 
iron,  is  considerably  employed  in  medicine, 
and  in  physiological  and  therapeutical  activity 
it  closely  resembles  iron  chloride,  being  an 
energetic  astringent  and  in  large  doses  irritant, 
even  to  the  extent  of  causing  gastro-enterio  in- 


flammation. In  the  gastric  atony  of  ancemia 
this  salt  is  a  superior  one,  unless,  as  sometimes 
happens,  it  is  too  irritant  to  be  tolerated.  In 
ancemic  and  debilitated  conditions  associated 
with  chronic  discharges  it  is  thought  to  be  de- 
sirable because  of  its  astringency.  Among 
these  conditions  chronic  diarrhoea,  bronchitis, 
colliquative  sweats,  gleet,  and  passive  hcemor- 
rhages  may  be  cited  as  examples.  Its  tendency 
to  constipate  is  considerable,  and  therefore 
laxatives  are  often  wisely  combined  with  it.. 
Solutions  of  iron  sulphate  varying  in  strength 
from  1  to  10  grains  to  1  oz.  are  consider- 
ably employed  as  astringents  in  conditions  of 
local  relaxation,  among  them  chronic  ophthal- 
mia and  gleet.  The  dose  of  ferrous  sulphate 
is  from  1  to  5  grains.  Granulated  sulphate  of 
iron,  granulated  ferrous  sulphate,  ferri  sul- 
phas granulatus  (U.  S,  Ph.),  ferri  sulphas 
granulata  (Br.  Ph.),  is  a  more  minutely  divided 
ferrous  sulphate  occurring  as  a  pale,  bluish- 
green,  crystalline  powder.  Its  other  character- 
istics are  those  of  ferrous  sulphate.  It  is 
official  because  it  is  less  liable  to  oxidation 
than  the  ordinary  sulphate  and  is  convenient 
in  dispensing.  Its  dose  is  from  1  to  5  grains. 
Dried  ferrous  sulphate,  dried  sulphate  of  iron, 
ferri  sulphas  exsiccatus  (U.  S.  Ph.),  ferri  sul- 
phas exsiccata  (Br.  Ph.),  ferrum  sulfuricum 
siccum  (Ger.  Ph.),  is  ferrous  sulphate  deprived 
of  a  portion  of  its  water  of  crystallization  by 
the  action  of  heat.  Itsformula  is  approximately 
SPeSOi  -I-  3HaO.  In  pharmacy  it  appears  as  a 
grayish-white  powder.  It  is  soluble  in  water. 
Its  uses  are  those  of  crystallized  ferrous  sul- 
phate, but  it  is  employed  in  place  of  that  salt 
because  of  its  suitability  for  incorporation  in 
pills.  The  dose  is  somewhat  smaller  than  that 
of  the  crystallized  sulphate,  from  -J  to  3  grains 
being  appropriate.  Ferric  ammonium  sulphate, 
ammonio- ferric  alum,  ferri  et  ammonii  sulphas 
(U.  S.  Ph.),  occurs  in  pale  violet  crystals  with- 
out odour  and  of  an  acid,  astringent  taste.  It 
is  efflorescent  on  exposure.  It  is  freely  solu- 
ble in  water,  but  insoluble  in  alcohol.  The 
dose  is  from  5  to  10  grains.  It  is  useful  as  a 
chalybeate  astringent,  and  a  saturated  solution 
is  valuable  as  a  styptic.  Pills  of  aloes  and  iron, 
pilulcB  aloes  et  ferri  (U.  S.  VYi.),  pilula  aloes 
et  ferri  (Br.  Ph.),  pilulce  aloeticce  ferratce  (Ger. 
Ph.),  are  a  desirable  preparation  for  ancemia 
accompanied  by  constipation.  If  amenorrhoea 
is  also  present  they  are  especially  indicated. 
The  pill  of  the  U.  S.  Ph.  contains  about  1 
grain  each  of  purified  aloes,  dried  ferrous  sul- 
phate, and  aromatic  powder,  with  a  suiBcient 
quantity  of  confection  of  rose.  The  dose  is 
from  1  to  3  pills.  The  pill  of  the  Br.  Ph.  con- 
tains li  part  of  sulphate  of  iron,  2  parts  of 
Barbadoes  aloes,  3  parts  of  compound  powder 
of  cinnamon,  and  4  parts  of  confection  of 
roses.  The  dose  is  from  5  to  10  grains.  Solu- 
tion of  ferric  subsulphate,  liquor  ferri  subsul- 
phatis  (U.  8.  Ph.),  Monsel's  solution,  is  an 
aqueous  solution  of  basic  ferric  sulphate 
containing  about  13-6  per  cent,  of  metal- 
lic iron.  It  is  a  reddish-brown  liquid  of 
styptic  taste.  It  is  misoible  with  water  in 
all  proportions.  Evaporated  bv  heat,  it  prq- 
duces    ferric    subsulphate,   or   Monsel's  salt. 
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The  salt  is  less  irritating  than  ferric  sulphate 
and  equally  astringent.  The  salt  itself  may- 
be used  as  an  astringent,  a  suppository  con- 
taining 3  grains  being  excellent  for  Ixmmor- 
rhoids,  but  the  solution  is  more  frequently 
employed.  The  chief  use  of  the  solution  is  as 
a  styptic  application  in  hmmorrhage.  In  ex- 
ternal haemorrhage,  as  from  leech  bites,  oozing 
from  wounded  surfaces,  etc.,  the  application 
may  be  made  of  the  undiluted  solution.  Inpost- 
partum  hmmorrhage  it  has  been  applied,  di- 
luted, to  the  uterine  cavity.  In  hcemaiemesis 
10  drops  may  be  given  in  ^  oz.  of  water  and 
repeated  as  may  be  necessary.  In  hmmoptysis 
it  may  be  used  by  atomization  and  inhalation 
of  a  solution  containing  from  5  to  30  drops  to 
1  oz.  of  water.  The  inhalation  should  last 
five  or  ten  minutes  and  be  repeated  at  intervals 
of  a  few  hours.  The  pure  solution  may  be  ap- 
plied for  the  destruction  of  syphilitic  and 
other  venereal  vegetations.  Applied  undiluted 
to  the  seat  of  the  inflammation  in  acute  follicu- 
lar amygdalitis,  Monsel's  solution  will  promptly 
act  to  oonstringe  the  inflamed  tissues  and  pro- 
mote recovery.  In  such  cases  the  application 
may  be  made  twice  daily,  and  a  mildly  astrin- 
gent gargle,  as  of  potassium  chlorate,  may  be 
used  in  the  intervals.  Solution  of  ferric  sul- 
phate, solution  of  persulphate  of  iron,  liquor 
ferri  tersulphatis  (U.  S.  Ph.),  liquor  ferri  per- 
sulphatis  (Br.  Ph.),  is  a  dark,  reddish-brown 
liquid  without  odour,  of  a  strongly  styptic 
taste.  It  is  miscible  with  water  in  all  propor- 
tions. This  solution  is  rarely  employed  in 
medicine,  on  account  of  its  irritant  nature. 
Its  use  in  pharmacy,  however,  is  important, 
since  from  it  is  made  the  arsenical  antidote, 
ferric  hydrate. 

Iron  citrate,  ferri  citras  (U.  S.  Ph.),  ferrum 
eitricum  oxydatum  (Ger.  Ph.),  occurs  in  thin 
scales  of  a  crimson  colour,  without  odour,  and 
of  a  ferruginous  taste.  It  is  slowly  soluble  in 
cold  water,  but  readily  soluble  in  hot  water. 
It  is  insoluble  in  alcohol.  The  salt  is  a  mild 
and  ef&cient  chalybeate  tonic.  The  dose  is 
from  3  to  5  grains.  It  is  usually  administered 
as  the  solution  of  ferric  citrate,  liquor  ferri 
citratis  (U.  S.  Ph.).  This  is  an  aqueous  so- 
lution of  ferric  citrate  containing  about  7'5 
per  cent,  of  metallic  iron.  The  dose  is  10 
minims,  equivalent  to  5  grains  of  the  salt. 
Wine  of  ferric  citrate,  wine  of  citrate  of  iron, 
vinum  ferri  citratis  (U.  S.  Ph.,  Br.  Ph.),  ac- 
cording to  the  U.  S.  Ph.,  is  composed  of  4 
parts  of  iron  and  ammonium  citrate,  15  of 
tincture  of  sweet-orange  peel,  10  of  syrup,  and 
enough  white  wine  to  make  100  parts.  The 
dose  is  1  fl.  drachm,  which  contains  about  2J 
grains  of  the  iron  salt.  The  British  prepara- 
tion contains  1  part  of  citrate  of  iron  and  am- 
monium and  nearly  55  parts  of  orange  wine. 
The  dose  is  from  1  to  4  fl.  drachms. 

Iron  and  ammonium  citrate,  citrate  of  iron 
and  ammonium,  ferri  et  ammonii  citras  (U.  S. 
Ph.,  Br.  Ph.),  occurs  in  thin,  transparent  crim- 
son scales,  without  odour,  but  of  a  saline  and 
ferruginous  taste.  It  is  deliquescent  in  moist 
air  and  freely  soluble  in  water.  It  is  insoluble 
in  alcohol.  It  is  a  mild  preparation  and  suit- 
able for  ancemias  in  general.    The  dose  is  5 


grains,  given  in  solution,  the  salt  being  un- 
suitable for  pill  formation. 

Iron  and  quinine  citrate,  citrate  of  iron  and 
quinine,  ferri  et  quininm  citras  (U.  S.  Ph.,  Br. 
Ph.),  chininum  ferro-citricum  (Ger.  Ph.),  oc- 
curs in  thin  scales  of  a  reddish-brown  colour 
and  a  bitter,  chalybeate  taste.  It  is  somewhat 
deliquescent  in  moist  air,  slowly  soluble  in  cold 
water,  readily  soluble  in  hot  water,  and  little 
soluble  in  alcohol.  This  salt  is  much  used  as 
a  tonic  and  is  especially  useful  in  ancemia  of 
malarial  origin.  It  is  mild  in  its  action  and 
may  advantageously  be  used  in  combination 
with  arsenic.  The  dose  is  5  grains,  and  this 
contains  about  ^  a  grain  of  quinine'.  The  dose 
may  be  increased  if  necessary.  The  salt  is 
generally  given  in  pill,  since  it  is  somewhat 
slow  of  solution.  Soluble  iron  and  quinine  ci- 
trate, ferri  et  quinince  citras  solubilis  (U.  S. 
Ph.),  is  designed  to  overcome  this  objection 
to  the  ordinary  salt,  the  addition  of  a  small 
quantity  of  ammonia  water  to  the  usual  for- 
mula for  making  iron  and  quinine  citrate  ren- 
dering it  easily  soluble.  It  occurs  in  thin, 
transparent  scales  of  a  greenish-yellow  colour. 
Its  properties,  save  that  of  solubility,  are  prac- 
tically the  same  as  those  of  iron  and  quinine 
citrate,  and  the  uses  of  the  two  are  identical. 
Bitter  wine  of  iron,  vinum  ferri  amarum  (U.  S. 
Ph.),  contains  5  parts  of  soluble  iron  and  qui- 
nine citrate,  15  of  tincture  of  sweet-orange 
peel,  30  of  syrup,  and  enough  white  wine  to 
make  100  parts.  The  dose  is  from  2  to  4  fl. 
drachms.     It  is  used  as  a  mild  tonic. 

Iron  and  strychnine  citrate,  ferri  et  strych- 
nincE  citras  (U.  S.  Ph.),  contains  98  parts  of 
iron  and  ammonium  citrate,  1  part  each  of 
strychnine  and  citric  acid,  and  enough  distilled 
water  to  make  100  parts.  It  appears  as  thin, 
transparent  scales  which  vary  in  colour  from 
crimson  to  yellowish-brown  and  are  of  a  bitter 
and  ferruginous  taste.  It  is  deliquescent  in 
damp  air  and  freely  soluble  in  water,  but  only 
partly  soluble  in  alcohol.  As  a  tonic  it  com- 
bines the  virtues  of  iron  and  strychnine.  The 
dose  is  from  3  to  5  grains,  given  in  pill  or  so- 
lution. Five  grains  contain  -^  of  a  grain  of 
strychnine  (1  per  cent.). 

Iron  Acetate. — Solution  of  acetate  of  iron, 
solution  of  ferric  acetate,  liquor  ferri  aeetatis 
(U.  S.  Ph.,  Br.  Ph.),  liquor  ferri  acetici  (Ger. 
Ph.),  according  to  the  U.  S.  Ph.,  is  "  an  aque- 
ous solution  of  ferric  acetate  (Pej(C3H30a)«) 
containing  about  31  per  cent,  of  the  anhydrous 
salt,  and  corresponding  to  about  7"5  per  cent,  of 
metallic  iron."  It  is  a  reddish-brown  liquid  of 
sharp  odour  and  of  a  sweetish,  acid,  and  styp- 
tic taste.  The  dose  is  from  2  to  10  minims. 
The  British  solution  is  of  the  same  strength  as 
the  British  tincture  of  acetate  of  iron.  It  is 
composed  of  1  part  of  strong  solution  of  ace- 
tate of  iron  and  3  parts  of  distilled  water. 
The  dose  is  from  5  to  30  minims.  Strong 
solution  of  acetate  of  iron,  liquor  ferri  aeetatis 
fortior  (Br.  Ph.),  is  about  the  same  as  the  solu- 
tions of  iron  acetate  of  the  U.  S.  Ph.  and  the 
Ger.  Ph.,  though  somewhat  weaker.  It  is  a 
deep-red  fluid  of  acetous  odour  and  sour,  styp- 
tic taste.  The  dose  is  from  1  to  8  minims, 
but  it  is  used  principally  in  pharmacy,  to  make 
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the  weaker  solutions  of  iron  acetate.  Tincture 
of  acetate  of  iron,  tindura  ferri  acetatis  (Br. 
Ph.),  contains  5  parts  of  strong  solution  of  ace- 
tate of  iron,  1  part  of  acetic  acid,  5  parts  of 
rectified  spirit,  and  9  parts  of  distilled  water. 
The  dose  is  from  5  to  30  minims.  It  is  a  mild 
chalybeate.  Its  German  similar  is  the  ethereal 
tincture  of  iron  acetate,  tindura  ferri  acetici 
wtherea  (Ger.  Ph.).  A  tincture  of  iron  acetate 
was  formerly  official  in  the  U.  S.  Ph.,  but  was 
dropped  in  the  revision  of  1890. 

Solution  of  iron  and  ammonium  acetate, 
liquor  ferri  et  ammonii  acetatis  (U.  S.  Ph.), 
Basham's  mixture,  is  compounded  of  2  parts 
of  tincture  of  ferric  chloride,  3  of  diluted 
acetic  acid,  20  of  solution  of  ammonium  ace- 
tate, 10  of  aromatic  elixir,  12  of  glycerin,  and 
enough  water  to  make  100  parts.  The  dose  is 
from  J  to  1  fl.  oz.  The  preparation  is  an 
excellent  one,  is  tonio  and  astringent,  and  is 
used  much  in  chronic  nephritis. 

Iron  Iodide. — Saocharated  ferrous  iodide, 
ferri  iodidum  saocharatum  (U.  S.  Ph.),  is  fer- 
rous iodide  preserved  by  sugar  of  milk.  It  oc- 
curs as  a  yellowish  or  grayish  powder  without 
odour,  of  a  sweetish,  ferruginous  taste,  and 
very  hygroscopic.  It  is  soluble  in  water,  but 
only  partly  soluble  in  alcohol.  The  dose  is 
from  2  to  5  grains.  Pills  of  iodide  of  iron,  pi- 
lulce  ferri  iodidi  (U.  S.  Ph.),  pilula  ferri  iomdi 
(Br.  Ph.),  are  also  known  as  Blancard's  pills. 
Bach  pill,  according  to  the  U.  S.  Ph.,  contains 
about  1  grain  of  ferrous  iodide  and  ^  of  a  grain 
of  reduced  iron.  The  dose  is  from  1  to  3  pills. 
According  to  the  British  formula,  the  composi- 
tion of  this  pill  is  4  parts  of  fine  iron  wire,  8 
of  iodine,  7  of  refined  sugar,  14  of  licorice  root, 
and  4'6  of  distilled  water.  The  dose  is  from  3 
to  8  grains.  Syrup  of  iodide  of  iron,  syrup  of 
ferrous  iodide,  syrupus  ferri  iodidi  (U.  S.  Ph., 
Br.  Ph.),  sirupus  ferri  jodati  (Ger.  Ph.),  is  a 
solution  of  ferrous  iodide  made  more  lasting 
by  the  use  of  sugar.  It  is  much  employed  as 
a  tonic  and  alterative,  as  are  the  other  prepara- 
tions of  iodide  of  iron.  Emmenagogue  virtues 
have  been  ascribed  to  ferrous  iodide,  as  well  as 
diuretic  power.  The  syrup  is  by  all  means  the 
most  valuable  and  useful  preparation  of  the 
salt,  and  is  much  employed.  The  diseases 
most  benefited  by  it  are  scrofula  and  glandular 
enlargements,  chlorosis,  ancemia,  atonic  amen- 
orrhoea,  and  atony  of  mucous  surfaces  with 
resultant  discharges.  Syphilis  with  ancemia 
and  debilitg  is  much  benefited  by  ferrous 
iodide.  The  syrup  is  especially  useful  for  chil- 
dren, and  is  given  with  advantage  in  combina- 
tion with  cod-liver  oil.  It  is  often  valuable  to 
promote  diminution  in  adenoid  vegetations  of 
the  pharynx  and  to  relieve  nocturnal  enuresis 
in  children.  It  is  an  excellent  tonic  in  debility 
occurring  in  children.  The  dose  of  the  U.  S. 
Ph.  syrup  for  an  adult  is  from  15  to  30  min- 
ims. The  British  syrup  contains  4'3  grains 
of  iodide  of  iron  in  1  drachm.  The  dose  is 
from  ^  to  1  fl.  drachm.  A  solution  of  iodide  of 
iron,  liquor  ferri  jodati  (Ger.  Ph.),  is  also  in  use. 

Iron  Phosphates  and  Phosphites.— Fer- 
ric hypophosphite,  ferri  hypophosphis  (U.  S. 
Ph.),  is  a  white  or  grayish  powder,  without 
odour  and  with  little  taste,  very  little  soluble 


in  water,  but  soluble  in  a  solution  of  hypo- 
phosphorous  acid.  The  dose  is  from  5  to  10 
grains,  given  in  powder  or  in  pill.  It  is 
thought  useful  in  cmcemia  with  cerebral  debil- 
ity. (See  Hypophosphites.)  Syrup  of  hypo- 
phosphites  with  iron,  syrupus  hypophosphitum 
cum  ferro  (U.  S.  Ph.),  contains  in  each  drachm 
4  of  a  grain  of  ferrous  lactate.  The  dose  is 
from  1  to  2  fl.  drachms.  (See  Hypophos- 
phites.) 

Phosphate  of  iron,  ferri  phosphas  (Br.  Ph.), 
contains  ferrous  phosphate,  at  least  47  per 
cent.,  with  ferric  phosphate  and  some  oxide. 
It  occurs  as  an  amorphous  powder  of  slate-col- 
our, insoluble  in  water,  but  soluble  in  acids. 
It  is  useful  as  a  mild  chalybeate.  The  dose  is 
from  5  to  10  grains.  Soluble  ferric  phosphate, 
ferri  phosphas  solubilis  (U.  S.  Ph.),  is  entirely 
different  from  the  British  preparation  just  de- 
scribed, and  in  fact  is  a  mixture  of  various  in- 
gredients, and  not  purely  iron  phosphate.  It 
occurs  in  thin,  transparent  scales  of  a  bright- 
green  colour,  no  odour,  and  an  acid,  saline 
taste.  It  is  soluble  in  water,  but  insoluble  in 
alcohol.  The  dose  is  from  2  to  5  grains.  Syr- 
up of  phosphate  of  iron,  syrupus  ferri  phos- 
phatis  (Br.  Ph.),  contains  the  equivalent  of 
about  1  grain  of  anhydrous  phosphate  of  iron 
in  1  fl.  drachm.  The  dose  is  1  fl.  drachm. 
Syrup  of  the  phosphates  of  iron,  quinine,  and 
strychnine,  syrupus  ferri  quinince  et  strych- 
nince  phosphatum  (U.  S.  Ph.),  contains  in  each 
fl.  drachm  about  1  grain  of  ferric  phosphate, 
If  grain  of  quinine,  and  jV  of  a  grain  of  strych- 
nine. The  dose  is  about  1  fl.  drachm.  Solu- 
ble ferric  pyrophosphate,  ferri  pyrophosphas 
solubilis  (U.  S.  Ph.),  occurs  in  thin,  transpar- 
ent scales  of  an  apple-green  colour,  no  odour, 
and  acid,  saline  taste.  It  is  freely  soluble  in 
water,  but  not  in  alcohol.  The  dose  is  from  2 
to  5  grains.  It  is  an  excellent  chalybeate  of 
mild  action  and  may  be  given  in  solution  or  in 
pill. 

Iron  Lactate. — Ferrous  lactate,  ferri  ladas 
(U.  S.  Ph.),  ferrum  lacticum  (Ger.  Ph.),  occurs 
as  pale,  greenish-white  crystalline  crusts,  of 
slight  odour  and  a  sweet,  chalybeate  taste.  It 
is  soluble  in  water,  though  slowly.  The  salt  is 
useful  in  chlorosis  and  has  been  much  em- 
ployed in  Prance.  The  dose  is  from  1  to  5 
grains.  It  may  be  given  in  pill,  lozenge,  or 
syrup,  and  has  even  been  incorporated  with 
bread  in  the  proportion  of  about  1  grain  to  1 
oz.     This  is  called  chalybeate  bread. 

Iron  Nitrate. — Solution  of  ferric  nitrate, 
liquor  ferri  nitratis  (U.  S.  Ph.),  liquor  ferri 
pernitratis  (Br.  Ph.),  solution  of  pernitrate  of 
iron,  is  an  aqueous  solution  of  ferric  nitrate. 
The  U.  S.  Ph.  preparation  contains  about  6'2 
per  cent,  of  the  anhydrous  salt ;  the  Br.  Ph. 
preparation  is  of  about  twice  that  strength. 
The  dose  of  the  American  solution  is  from  5  to 
15  minims,  and,  though  it  is  scarcely  reason- 
able, the  dose  of  the  English  preparation,  ac- 
cording to  the  Br.  Ph.,  is  from  10  to  40  minims. 
Although  the  solution  is  tonic,  it  has  been 
used  mainly  as  an  astringent  in  chronic  diar- 
rhoeas. In  some  eases  it  does  good,  but  in 
others  it  is  unduly  irritating.  It  has  been 
thought  to  benefit  menorrhagia  and  leucar- 
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rh(Ba  in  the  ansemio  and  atonic,  when  given  by 
mouth,  and  in  the  latter  condition  has  also 
been  used  as  an  injection,  the  solution  having 
been  diluted  so  that  nothing  beyond  slight 
smarting  in  the  vagina  was  produced. 

Iron  Tartrate. — Iron  and  ammonium  tar- 
trate, ferri  et  ammonii  tartras  (U.  S.  Ph.), 
ammonio-ferric  tartrate,  occurs  in  thin,  trans- 
parent scales  of  a  reddish  or  brownish  colour, 
no  odour,  and  a  sweetish,  ferruginous  taste. 
It  is  very  soluble  in  water  and  slightly  deli- 
quescent in  the  air.  It  is  insoluble  in  alcohol. 
It  is  a  mild  chalybeate  tonic.  The  dose  is 
from  10  to  30  grains.  Iron  and  potassium  tar- 
trate, ferri  et  potassii  tartras  (U.  S.  Ph.),  po- 
tasso-ferric  tartrate,  tartrated  iron,  ferrum 
tartaratum  (Br.  Ph.),  occurs  in  thin,  transpar- 
ent scales  of  a  reddish  colour,  no  odour,  and  a 
sweetish,  astringent  taste.  It  is  soluble  in 
water,  but  not  in  alcohol.  The  dose  is  from  5 
to  10  grains.  The  salt  is  a  mild  and  unirritat- 
ing  chalybeate  tonic,  and  is  given  generally  in 
solution.  It  is  but  slightly  astringent,  is  not 
disagreeable  to  the  taste,  and  may  well  be  given 
to  children. 

Iron  Valerianate. — Ferric  valerianate,  fer- 
ri valerianas  (U.  S.  Ph.),  occurs  as  a  dark-red 
amorphous  powder,  with  an  odour  resembling 
that  of  valerian  and  an  astringent  taste.  It  is 
insoluble  in  cold  water,  but  soluble  in  alcohol. 
The  dose  is  from  1  to  5  grains.  It  is  useful  in 
ancemia  associated  with  hysterical  disturhances, 
and  is  said  to  be  remarkably  efficient  in  dia- 
betes insipidus. 

Iron  Hydrate. — Ferric  hydrate,  ferri  oxi- 
dum  hydratum  (U.  S.  Ph.),  peroxide  of  iron, 
ferri  peroxidum  hydratum  (Br.  Ph.),  ferric 
hydroxide,  sesquioxide  of  iron,  is  a  reddish- 
brown  mass  without  taste.  The  British  prep- 
aration, however,  is  a  powder,  the  moisture 
having  been  removed  by  heating  and  thb 
mass  pulverized.  As  a  chalybeate,  ferric  hy- 
drate is  little  employed;  troches,  trochisci 
ferri  (U.  S.  Ph.),  are,  however,  in  occasional 
use.  Each  troche  contains  about  5  grains  of 
ferric  hydrate.  The  dose  is  from  1  to  6  loz- 
enges. Ferric  hydrate  is  used  also  for  exter- 
nal application,  iron  plaster,  chalybeate  plaster, 
or  strengthening  plaster,  emplastrum  ferri 
(U.  S.  Ph.,  Br.  Ph.),  being  the  form  employed. 
This  plaster  contains  about  1  part  of  ferric 
hydrate  with  3  parts  of  Burgundy  pitch  and  8 
parts  of  lead  plaster,  olive  oil  being  an  addition- 
al ingredient  of  the  American  preparation.  Its 
local  strengthening  action  is  certainly  more  fan- 
cied than  real  and  is  explicable,  if  it  exists,  on 
protective  and  mechanical  grounds,  for  no 
absorption  of  its  active  ingredients  takes  place. 
It  is  used  in  myalgic  conditions.  By  far  the 
most  important  use  of  ferric  hydrate  is  as  an  an- 
tidote to  arsenic,  and  for  use  in  cases  of  poison- 
ing hy  arsenic  the  remedy  must  be  freshly 
prepared.  For  this  reason  apothecaries  should, 
and  generally  do,  keep  the  ingredients  neces- 
sary for  its  precipitation  constantly  made  up. 
According  to  the  Br.  Ph.,  these  ingredients  are 
4  fl.  oz.  of  solution  of  persulphate  of  iron,  33  fl. 
oz.  of  solution  of  soda,  and  a  sufficient  amount 
of  distilled  water.  The  iron  solution  is  mixed 
with  a  pint  of  the  water  and  is  added  to  the  soda 


solution,  with  constant  stirring.  The  mixture 
is  allowed  to  stand  for  two  hours,  with  occa- 
sional stirring,  and  is  then  filtered  on  calico, 
the  precipitated  ferric  hydrate  being  washed 
with  distilled  water  until  the  washings  cease 
to  give  a  precipitate  with  barium  chloride.  In 
arsenical  poisoning  no  such  leisure  in  prepara- 
tion is  allowable,  and  the  filtration  and  pre- 
cipitation must  be  done  rapidly.  The  process 
of  the  U.  S.  Ph.  is  similar,  save  only  that  am- 
monia water  is  employed  to  cause  precipitation 
of  the  ferric  hydrate.  The  ingredients  recom- 
mended by  the  U.  S.  Ph.  to  be  kept  on  hand 
are  200  c.  c.  of  solution  of  ferric  sulphate,  220 
c.  c.  of  ammonia  water,  and  a  sufficiency  of 
water.  The  antidote,  especially  when  hastily 
prepared,  contains  ammonia,  and,  though  by 
some  this  is  believed  to  assist  in  the  antido- 
tal action,  it  seems  evident  that  it  can  not  be 
free  from  irritant  effect,  and  for  this  reason 
ferric  hydrate  precipitated  by  magnesia  is  pref- 
erable, because  magnesia  is  positively  antido- 
tal and  certainly  harmless,  and  therefore  the 
fresh  precipitate  may  at  once  be  given  to  a  per- 
son suffering  from  arsenical  poisoning,  and 
without  the  elaborate  washing  of  the  precipi- 
tate which  is  required  in  the  use  of  ammonia 
as  a  precipitant.  This  magnesian  precipitate 
is  known  as  ferric  hydrate  with  magnesia, 
ferri  oxidum  hydratum  cum  magnesia  (U.  S. 
Ph.),  arsenic  antidote.  The  directions  for  pre- 
paring this  antidote,  according  to  the  U.  S. 
Ph.,  are  to  mix  50  o.  c.  of  solution  of  ferric  sul- 
phate with  100  c.  0.  of  water  and  keep  the  liquid 
in  a  large  bottle,  well  stoppered;  to  rub  10 
grammes  vt  magnesia  with  cold  water  to  a 
smooth,  thin  mixture  and  place  it  in  a  bottle  of 
1,000  c.  c.  capacity,  filling  up  with  water  to 
three  fourths  its  capacity.  When  the  antidote 
is  wanted  the  magnesia  mixture  must  be  shak- 
en to  a  homogeneous,  thin  magma  and  added 
to  the  iron  solution,  and  both  shaken  until  a 
smooth  mixture  results.  In  an  emergency  so- 
lution of  ferric  chloride  may  be  substituted  for 
the  ferric  sulphate,  and  sodium  carbonate  for 
the  ammonia  or  magnesia.  N"o  stated  dose 
can  be  assigned  to  the  arsenical  antidote.  The 
preparation  should  be  given  freely,  since  it  is 
innocuous  and  is  inefficient  if  not  used  in  ex- 
cess. If  the  stomach-tube  can  be  employed  it  is 
an  excellent  plan  to  wash  the  stomach  out,  using 
the  antidote  for  the  purpose.  If  given  in  the 
ordinary  way,  the  dose  may  be  stated  as  in  the 
neighbourhood  of  i  fl.  oz.,  repeated  frequently. 

Dialyzed  iron  has  also  been  used  as  an  an- 
tidote in  a  similar  way  and  in  the  same  doses, 
but  some  doubt  as  to  its  reliability  exists,  be- 
cause in  the  presence  of  acids  it  is  said  to  part 
with  the  arsenic  it  has  taken  up.  A  solution 
of  dialyzed  iron,  liquor  ferri  dialysatus  (Br. 
Ph.),  is  at  times  employed  as  a  chalybeate.  It 
is  a  reddish-brown  liquid  of  little  taste.  The 
dose  is  from  10  to  30  minims.  In  Germany 
this  solution  is  known  as  liquor  ferri  oxychlo- 
rati  (Ger.  Ph.). 

Iron  Oxide. — Saccharine  oxide  of  iron,  fer- 
rum oxydatum  saccharatum  (Ger.  Ph.),  has  been 
highly  spoken  of  as  an  ai'senical  antidote,  act- 
ing as  ferric  hydrate  does,  by  forming  an  in- 
soluble compound  with  arsenic.    It  has  been 
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given  in  doses  of  1  drachm  mixed  with  water 
and  administered  every  quarter  of  an  hour  for 
several  hours.    An  emetic  should  also  be  used. 

Magnetic  iron  oxide,  ferri  oxid/wm  mag- 
neticum,  as  artificially  prepared,  is  a  dark- 
brown  powder  without  taste  and  strongly 
magnetic.  It  is  insoluble  in  water.  The  dose 
is  from  5  to  20  grains. 

Iron  Albuminate.  —  Ferric  albuminate, 
ferri  albuminas,  has  been  considerably  used 
of  late  on  account  of  its  supposed  easier  ab- 
sorption than  other  preparations  of  iron.  It 
occurs  ordinarily  in  a  brown  powder  of  saline 
taste.  It  is  soluble  in  water.  The  dose  is 
from  30  to  30  grains  in  solution,  which  must 
be  fresh.  It  may  be  given  in  pill.  It  is  mild 
in  action  and  a  suitable  chalybeate  for  chlo- 
rosis. A  solution  of  ferric  albuminate  is  offi- 
cial as  liquor  ferri  albuminati  (Ger.  Ph.). 

Iron  Bromide. — Bromide  of  iron,  ferrous 
bromide,  is  a  yellow  salt  of  a  styptic  taste.  It 
is  deliquescent  and  very  soluble.  It  is  given 
in  solution,  and  its  decomposition  is  prevented 
by  the  addition  of  sugar.  A  proposed  prep- 
aration contains  200  grains  of  bromine,  85 
grains  of  iron  filings,  4J  oz.  of  distilled  water, 
and  3  oz.  of  sugar.  The  dose  of  this  solution 
is  30  drops,  gradually  increased.  It  is  sup- 
posed to  be  alterative  as  well  as  tonic,  and  has 
been  recommended  for  scrofula  and  chorea. 

Iron  Oxalate. — Oxalate  of  iron,  ferri  ox- 
alas  (U.  S.  Ph.,  1880),  occurs  as  a  yellow,  crys- 
talline powder,  odourless  and  tasteless,  of  little 
solubility  in  water.  The  dose  is  from  3  to  3 
grains.     It  is  a  feeble  chalybeate. 

Iron  Succinate. — Ferric  succinate,  succi- 
nate of  iron,  ferri  succinas,  is  a  yellow  salt 
which  has  been  used  in  anmmia,  and  also  for 
the  relief  of  jaundice.  The  dose  is.  5  grains. 
It  is  little  employed. 

Iron  Tannate. — Tannate  of  iron,  ferri  tan- 
nas,  as  ordinarily  prepared,  occurs  in  flat 
pieces  of  a  crimson  colour  without  taste.  It  is 
insoluble  in  water.  The  dose  in  pill  is  from 
3  to  5  grains.  It  is  used  as  a  tonic  and  astrin- 
gent. Ink  is  another  tannate  of  iron  or,  more 
properly,  an  aqueous  solution  of  ferric  gallo- 
tannate.  It  is  used  in  domestic  medicine  as  an 
application  to  ringworm. 

Iron  Iffalate. — Malate  of  iron,  ferrated  ex- 
tract of  apple,  extractum  ferri  pomatum  (Ger. 
Ph.),  is  a  combination  of  the  juice  of  sour  ap- 
ples and  powdered  iron.  It  is  much  esteemed 
m  Germany,  and  is  given  in  tincture,  tinetura 
ferri  pomata  (Ger.  Ph.).  The  dose  of  this  is 
from  15  to  30  minims. 

Aside  from  those  I  have  mentioned,  there  is 
a  considerable  number  of  iron  preparations 
which  are  neither  official  nor  very  useful.  The 
number  is  receiving  additions  almost  daily, 
and  it  must  be  confessed  that  there  are  some 
few  ferruginous  products  now  being  tried 
whicn  seem  to  promise  well  and  which  perhaps 
may  prove  more  desirable  than  some  of  those 
which  are  officially  recognised.  At  present, 
however,  the  official  list  is  one  of  sufficiently 
generous  proportions,  and  from  it  the  most 
critical  should  be  able  to  choose  a  satisfactory 
preparation. 

As  to  the  hypodermic  use  of  iron,  little  need 


be  said,  for  it  is  a  practice  which  is  hardly 
ever  demanded  and  one  to  which  all  objections 
to  continued  subcutaneous  injections  apply 
most  strongly.  If  one  must  so  administer  iron, 
the  ammonio-citrate  is  perhaps  as  suitable  a 
preparation  for  the  purpose  as  any.  Accord- 
ing to  M.  Dori  (Brit.  Med.  Jour.,  vol.  ii,  1893, 
Suppl.,  p.  73),  the  daily  dose  should  be  about  5 
centigrammes,  dissolved  in  1  gramme  of  water 
and  injected  into  the  interscapular  area. 

Henry  A.  Griffin. 

IB.BIGATION'  may  be  defined  as  (1)  the 
act  of  moistening  with  water  or  other  liquid, 
and  (3)  the  act  of  bathing  or  cleansing  by 
means  of  a  liquid  stream. 

Irrigation  is  employed  in  many  branches  of 
medicine  and  in  various  ways.  Its  more  usual 
objects  are  the  following  :  1.  To  cleanse  me- 
chanically. 3.  To  cleanse  chemically  by  the  use 
of  an  antiseptic  liquid.  3.  To  change  the  tem- 
perature of  a  part  or  of  the  entire  organism. 

Irrigation  may  be  constant  or  occasional. 
Constant  irrigation  is  usually  employed  for  its 
mechanical,  thermal,  or  refrigerant  efEects,  and 
by  preference  should  be  accomplished  with  a 
non-irritating,  non-poisonous  fluid — for  exam- 
ple, a  solution  of  sodium  chloride,  6  to  1,000. 

A  sufficient  quantity  of  even  a  weak  poison- 
ous solution  will  in  time  be  absorbed  and  cause 
trouble.  Occasional  irrigation  may  be  per- 
formed with  stronger  or  weaker  chemical  so- 
lutions, according  to  the  part  affected.  The 
mouth,  for  example,  will  tolerate  a  much  more 
irritant  solution  than  the  peritonieum  will. 

Methods   op   irrigating   the  Various 

Regions  of  the  Body. 

(For  the  solutions  to  be  used,  see  Antiseptics,  etc.) 

The  Eye. — The  conjunctival  sac  is  best 
washed  by  means  of  a  glass  vessel  called  an 
undine.  It  is  of  the  size  and  shape  of  a  me- 
dium-sized pear  standing  on  its  larger  end 
and  with  the  smaller  open  end  turned  to  one 
side.  In  the  side  opposite  this  opening  is  a 
larger  aperture  for  filling  or  rapidly  emptying 
the  vessel.  From  the  smaller  hole  a  fine  and 
very  even  stream  may  be  poured,  the  force  of 
which  is  regulated  by  the  height  at  which  the 
undine  is  held.  In  irrigating  the  eye  during 
an  operation  on  the  globe  great  care  must  be 
taken  to  hold  the  lid  with  a  speculum  or  re- 
tractor, so  that  no  undue  pressure  on  the  globe 
by  the  lid  or  instrument  shall  be  possible.  Al- 
ways warn  the  patient  that  you  are  about  to 
wash  the  eye,  so  that  he  may  be  prepared  for 
the  shock.  It  is  possible  to  wash  out  the  ante- 
rior chamber  througjh  a  wound  by  means  of  a 
fine  syringe  or  medicine  dropper.  The  lacry- 
mal  sac  and  duct  may  be  washed  out  when 
necessary  by  slitting  the  canaliculi  and  then 
using  a  piston  syringe  with  a  German  silver 
cannula.  The  cannula  may  be  inserted  into 
the  bony  canal,  and  the  irrigation  fluid  comes 
out  of  the  nose.  This  irrigation  is  best  per- 
formed with  the  patient  in  the  sitting  posture, 
so  that  the  fluid  shall  not  run  into  the  throat! 

The  Ear.—'H'hi  auditory  canal  and,  when 
the  drum  head  is  perforated,  the  middle  ear 
may  be  well  irrigated  either  with  a  piston 
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syringe  made  for  the  purpose  or  with  a  foun- 
tain syringe  or  glass  irrigator.  The  latter  con- 
sists of  a  glass  vessel  with  a  long  rubber 
outflow  tube  and  a  suitable  nozzle.  This 
fountain  syringe  or  irrigator  is  the  best  instru- 
ment to  leave  in  the  hands  of  the  nurse,  be- 
cause the  force  of  the  fluid  raay  be  regulated 
by  hanging  the  vessel  a  known  distance  above 
the  patient's  head.  Injury  to  the  parts  by 
overzealous  effort  is  thus  avoided.  Where 
more  force  is  necessary  the  physician  may  use 
the  piston  syringe.  The  upper  posterior  part 
of  the  auricle  is  grasped  and  drawn  gently  up- 
ward and  backward  to  straighten  the  canal, 
and  the  irrigation  may  be  performed  without 
inserting  the  nozzle  into  the  meatus.  Irriga- 
tion of  the  ear  is  for  mechanical,  chemical,  or 
thermic  effect.  For  the  latter  purpose  the 
solution  may  be  of  the  temperature  of  108°  F., 
and  the  irrigation  may  be  long  and  frequent. 
When  the  mastoid  cells  are  diseased  and  have 
been  opened  surgically,  it  is  often  possible  to 
wash  from  the  wound  into  the  ear  and  vice  versa. 

The  Nose. — The  nasal  cavities  may  be  irri- 
gated from  the  anterior  or  posterior  nares. 
Several  good  irrigating  cups  with  spouts  have 
been  devised,  or  a  tumbler  of  warm  solution 
and  a  teaspoon  will  be  found  to  answer  the 
purpose.  The  patient  should  recline  or  sit 
with  his  head  thrown  well  back.  The  opera- 
tor should  then  slightly  elevate  the  tip  of  the 
nose  with  his  left  hand,  and  the  patient  is  to 
be  instructed  to  breathe  through  his  mouth. 
The  solution  is  to  be  poured  first  into  one  nos- 
tril, then  into  the  other,  and  when  the  nasal 
cavity  is  seen  to  be  full  the  patient  is  to  throw 
his  head  forward  over  a  basin.  When  the  irri- 
gation is  finished  he  may  blow  his  nose,  but 
without  violence. 

The  nose  is  best  cleaned  by  means  of  the 
post-nasal  syringe,  the  bent  nozzle  of  which  is 
put  into  the  pharynx  pointing  forward.  The 
current  is  thus  always  in  one  direction,  and 
that  outward.  The  frontal  sinuses,  when  the 
seat  of  chronic  suppuration,  may  be  irrigated 
for  the  mechanical  and  chemical  antiseptic 
effect.  It  is  first  necessary  to  open  the  sinus 
at  its  inner  angle  with  chisel  or  trephine. 
Good  drainage  may  usually  thus  be  established 
through  the  infundibulum  into  the  nose.  The 
irrigation  may  be  performed  with  a  gravity  or 
a  piston  syringe. 

The  antrum  of  Highraore  is  sometimes  the 
seat  of  empyema  and  may  be  easily  entered  by 
punching  an  opening  into  this  cavity  through 
the  tooth  socket  after  extracting  the  second 
molar.  Frequent  irrigation  through  this  open- 
ing will  be  likely  to  cure  the  disease,  and  when 
this  has  been  accomplished  the  opening  may 
be  closed  by  a  plastic  operation. 

The  Mouth. — It  is  not  usually  necessary  to 
resort  to  irrigation  in  cleansing  the  buccal 
cavity,  but  after  certain  operations,  such  as 
the  removal  of  the  whole  or  a  part  of  the 
tongue,  irrigation  with  a  gravity  (fountain) 
syringe  is  of  considerable  value.  This  is  best 
done  with  the  patient  in  the  sitting  posture,  so 
that  little  of  the  fluid  shall  be  swallowed. 
Much  of  the  good  accomplished  depends  on 
the  frequency  of  the  washing. 


The  Stomach  is  well  cleansed  by  irrigation 
commonly  called  lavage.  The  apparatus  con- 
sists of  a  rubber  stomach-tube,  which  should 
be  as  smooth  as  possible  with  one  or  two  sunk- 
en or  "  velvet-eye  "  openings,  a  funnel  fitted  to 
the  end  of  the  tube,  and  a  vessel  for  pouring 
in  the  irrigating  fluid.  The  stomach-tube 
must  be  more  than  twice  as  long  as  the  dis- 
tance from  the  front  teeth  to  the  stomach.  In 
performing  lavage  it  is  well  to  cool  the  tube 
with  water,  then  insert  the  wet  tube  into  the 
patient's  mouth.  He  is  now  requested  to  swal- 
low the  instrument  without  biting  it  or  hinder- 
ing it  with  his  teeth.  As  soon  as  deglutition 
has  begun,  the  operator  may  quickly  push  the 
tube  onward  into  the  stomach.  It  is  never 
necessary  to  oil  the  tube.  In  the  insertion  of 
the  stomach-tube  the  patient  may  sit  and  the 
physician  may  stand  in  front  of  him  or  behind 
his  chair.  The  tube  being  in  place,  the  fluid 
is  to  be  poured  in  through  the  funnel,  and  the 
force  of  the  current  regulated  by  the  height  at 
which  the  funnel  is  held.  When  enough  fluid 
is  thought  to  have  entered  the  stomach,  the 
funnel  and  outside  portion  of  the  tube  may  be 
lowered  as  far  as  permitted  by  the  length  of 
the  rubber,  care  being  taken  that  the  entire 
tubing  and  a  little  of  the  funnel  contain  liquid. 
The  apparatus  now  becomes  a  siphon,  and  the 
stomach  is  rapidly  emptied.  This  procedure 
may  be  repeated  as  often  as  needful  or  conven- 
ient at  one  sitting.     (Cf.  La  vase.) 

The  Rectum  and  Colon. — Irrigation  is  an 
excellent  procedure  in  most  of  the  inflamma- 
tory diseases  of  the  lower  part  of  the  alimen- 
tary tract.  It  is  a  means  of  relief  too  often 
overlooked  by  physicians.  It  is  of  especial 
efficacy  in  the  septic  colitis  and  diarrhoea  of 
children.  The  irrigation  consists  practically 
of  a  succession  of  enemata.  A  large  fountain 
syringe  ought  to  be  used,  and  four  to  eight 
quarts  of  liquid  for  an  adult,  one  to  two  quarts 
for  a  young  child.  In  certain  cases,  especially 
in  adults,  a  long  rectal  tube,  well  oiled,  may  be 
inserted  carefully  its  full  length  and  the  fluid 
injected  through  it.  If  stricture  of  the  gut 
exists,  the  tube  should  not  be  removed  after 
each  filling,  but  the  fluid  may  be  allowed  to 
run  out  through  the  opening  by  which  it  en- 
tered until  the  washing  is  thought  to  have  ful- 
filled its  purpose.  Antiseptics,  styptics,  etc., 
may  also  thus  be  applied  to  a  very  large  sur- 
face. The  irrigation  is  best  performed  with 
the  patient  lying  down  with  the  buttocks 
raised.  He  may  lie  either  on  his  left  side,  on 
his  back,  or  on  his  abdomen.  Little  children 
may  lie  on  the  bed  or  on  the  nurse's  lap.  They 
may  be  on  their  backs  or  bellies,  whichever 
position  seems  to  give  them  most  comfort,  but 
the  hips  should  be  slightly  elevated.  It  is  safer 
here  not  to  use  a  rectal  tube,  but  the  ordinary 
rectal  syringe  nozzle  of  the  same  size  used  by 
adults.  This  must  be  well  oiled  and  should 
be  passed  carefully  under  the  guidance  of  the 
eye.  A  rubber  sheet  should  be  so  arranged 
that  the  operator  shall  not  be  splashed,  and  so 
that  the  waste  shall  run  into  a  vessel  placed 
for  the  purpose.  Now,  on  letting  the  water 
run,  the  child's  colon  fills  and  then  empties  it- 
self  through  the   anus  alongside    the    tube, 
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■wMoli  must  be  held  carefully  in  position  until 
the  entire  quantity  of  iluid  has  been  used. 
The  effect  of  such  an  irrigation  with  warm 
water  without  soap  or  other  irritant  is  often 
almost  marvellous. 

The  Vagina  is  best  irrigated  by  means  of  a 
gravity  syringe  with  a  nozzle  of  glass  or  hard 
rubber  having  several  apertures,  so  that 
streams  emerge  on  all  sides.  The  patient 
should  lie  on  a  pan  which  permits  the  hips  to 
be  at  a  higher  level  than  the  shoulders.  The 
abdominal  contents  thus  fall  away  from  the 
pelvis  and  the  vagina  is  thoroughly  filled  and 
"ballooned"  out  by  the  fluid.  Irrigation  of 
the  vagina  is  for  one  or  more  of  the  three  main 
purposes  mentioned  above — i.  e.,  to  cleanse 
mechanically,  to  cleanse  chemically,  or  to  act 
thermioally  upon  the  pelvic  organs.  For  rid- 
ding the  vaginal  canal  mechanically  of  pus, 
mucus,  or  other  objectionable  substance,  the 
irrigating  stream  should  be  swift  and  quite 
powerful.  The  syringe  may  be  hung  high, 
and  a  nozzle  with  large  openings  should  be 
used.  For  the  thermic  or  antiseptic  effect,  a 
slower,  less  powerful  current  is  proper.  By 
far  the  commonest  employment  of  vaginal  irri- 
gation is  for  the  application  of  heat  to  the 
pelvic  organs.  Here  the  flow  may  be  slow, 
but  the  douche  must  last  a  long  time — at  least 
ten  minutes  and  preferably  fifteen  or  twenty. 
A  gallon  or  more  of  fluid  at  from  108°  to  130° 
F.  should  be  used,  and  the  treatment  may  be 
repeated  as  often  as  the  case  seems  to  require 
it.  From  two  to  eight  douches  a  day  will 
meet  ordinary  needs. 

The  Uterine  Cavity  is  irrigated  safely  only 
when  the  water  runs  out  as  fast  as  it  runs  in. 
Various  instruments  have  been  devised  to  ac- 
complish this  object,  most  of  them  consisting 
of  two  connecting  tubes,  one  within  the  other 
or  one  beside  the  other.  Two  woven  catheters 
— new  ones — may  be  used  for  this  purpose,  or 
even  a  single  well-fenestrated  rubber  drainage- 
tube  bent  in  the  middle  and  pushed  into  the 
uterus  with  both  ends  projecting  from  the  os. 
If  the  uterus  is  well  dilated  or  flabby,  a  single 
tube  may  be  used,  but  only  through  a  specu- 
lum, so  that  the  operator  may  be  assured  by 
sight  that  the  return  flow  is  unimpeded.  The 
uterine  douche  is  used  to  remove  clots,  shreds, 
pus,  etc.,  from  the  cavity.  It  is  also  used  very 
hot  (at  130°  F.)  to  check  bleeding. 

The  Urethra  and  Bladder. — The  washing 
out  of  these  organs  in  women  does  not  differ 
except  in  detail  from  the  treatment  of  the  ure- 
thra and  bladder  in  men.  Irrigation  of  these 
parts  is  usually  performed  for  mechanical  and 
chemical  antisepsis.  It  may  be  frequent  in 
dealing  with  the  anterior  urethra  in  the  male, 
but  when  the  posterior  parts  are  involved  irri- 
gation should  rarely  be  done  oftener  than  once 
a  day.  The  graduated  gravity  glass  syringe  or 
the  piston  syringe  with  a  woven  catheter  may 
be  employed,  and  everything  should  be  strict- 
ly aseptic.  When  watery  fluids  are  to  be  used, 
it  is  best  to  use  sterile  glycerin  as  a  lubricant. 
Fats  often  coat  the  mucous  membrane  and 
prevent  contact  with  the  irrigating  fluid.  The 
catheter  should  be  several  sizes  smaller  in  cali- 
bre than  the  narrowest  part  of  the  urethra, 


so  that  the  liquid  may  easily  run  out  along- 
side. Having  properly  lubricated  the  catheter, 
introduce  it  into  the  anterior  urethra  and 
aflBx  the  syringe.  The  fluid  runs  out  in  a 
good  stream  by  the  side  of  the  catheter,  which 
may  now  be  slowly  pushed  toward  the  bladder. 
As  soon  as  the  eye  of  the  instrument  enters  the 
posterior  urethra  the  catheter  is  quite  firmly 
embraced  by  the  compressor  urethrffi  muscle, 
and  no  more  fiuid  flows  out  at  the  meatus ;  in- 
stead, it  flows  into  the  bladder,  washing  on  its 
way  the  whole  membranous  and  prostatic  ca- 
nal. It  is  now  necessary  to  know  the  quantity 
of  fluid  which  is  running  into  the  bladder,  so 
that  this  viscus  may  not  be  too  much  dis- 
tended. If  the  patient  is  not  ansesthetized  his 
sensations  will  usually  be  a  sufficient  guide. 
The  catheter,  while  in  place,  should  be  de- 
tached from  the  syringe,  and  it  will  be  noted 
that  no  fluid  escapes.  Now,  on  pushing  the 
instrument  still  farther,  it  enters  the  bladder, 
and  the  injected  fluid  will  run  out  through  the 
catheter.  If  it  is  desired  to  irrigate  the  blad- 
der, but  not  the  deep  urethra,  the  catheter 
may  at  once  be  made  to  enter  the  vesical  cav- 
ity. When  we  desire  to  wash  away  the  tough 
mucus  which  often  adheres  to  the  bladder 
wall,  especially  near  the  internal  urethral 
opening,  it  is  best  to  use  a  strong  piston  syr- 
inge and  inject  forcibly,  taking  Care  to  change 
the  position  of  the  eye  of  the  catheter  by  re- 
volving the  instrument  between  the  thumb 
and  finger. 

Wound  irrigation  is  employed  for  mechan- 
ical cleansing,  for  chemical  antisepsis,  and  oc- 
casionally for  thermic  effect.  The  gravity 
irrigator  is  the  usual  form  used.  Where  there 
is  much  haemorrhage  and  the  field  of  operation 
is  obscured  by  clots  the  irrigator  stream  may 
take  the  place  of  the  sponge.  Where  pus  is 
evacuated  the  irrigator  washes  it  rapidly  from 
the  wound.  When  a  large  abscess  can  not  be 
incised  in  such  a  way  as  to  reach  the  point  of 
infection — for  example,  a  spinal  abscess — the 
irrigator  stream  through  a  long  tube  inserted 
into  the  cavity  will  clean  out  pus,  cheesy  ma- 
terial, and  bony  and  other  detritus.  A  hollow 
sharp  spoon  with  an  opening  in  the  bowl  has 
been  invented,  so  that  the  irrigator  hose  may 
be  fastened  to  the  handle  and  irrigation  and 
curetting  in  a  cavity  may  be  simultaneously 
performed.  After  the  suture  of  wounds  which 
should  heal  by  first  intention,  it  is  wise  to 
wash  them  out  by  inserting  the  irrigator 
nozzle  at  one  end  and  holding  apart  the  lips  of 
the  wound  at  the  other  end,  so  that  no  clots 
may  be  left,  in  the  cavity. 

If  a  wound  is  healing  without  suppuration, 
irrigation  not  only  is  a  superfluity,  but  is  often 
harmful,  for  it  breaks  down  physiological  ad- 
hesions. If  suppuration  exists,  however,  irri- 
gation becomes  a  most  valuable  aid  in  the 
treatment.  The  various  apertures  should  in 
turn  become  the  points  of  entrance  for  the 
fluid,  so  that  every  part  of  the  wound,  no  mat- 
ter how  complicated  its  shape,  may  be  thor- 
oughly washed  by  the  stream.  When  such 
wounds  are  very  septic,  or  when  the  cavity  is 
very  large  or  intricate  and  the  discharge  copi- 
ous, the  best  treatment  is  constant  irrigation 
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with  a  bland  solution.  No  antiseptic  should 
here  be  used.  The  part  should  be  exposed,  no 
dressing  applied,  and  the  fluid  from  a  gravity 
irrigator  should  be  made  to  run  into  the  wound, 
now  at  one  opening,  now  at  another,  constant- 
ly. The  rubber  hose  may  be  slightly  com- 
pressed with  a  cord  or  safety  pin,  so  that  the 
stream  shall  not  run  too  quickly,  and  the  out- 
flow from  the  wound  should  be  caught  in  a 
rubber  cloth  and  led  away  to  a  vessel  at  the 
side  of  the  bed.  The  writers  have  seen  a  case 
of  suppurating  knee  joint  where  20,000  gal- 
lons of  salt  solution  ran  through  the  Joint  in 
five  weeks.  The  patient  recovered  without  am- 
putation. 

The  rules  for  irrigation  in  wounds  involving 
the  free  peritoneum  differ  somewhat  from  the 
general  modes  of  procedure.  It  is  not  possi- 
ble safely  to  employ  antiseptic  chemical  solu- 
tions in  washing  out  the  abdomen.  Warm 
water  or  warm  saline  solution  is  used  with 
good  results.  If  in  operating  in  the  abdomi- 
nal cavity  a  collection  of  septic  matter  is  pre- 
maturely or  accidentally  opened,  be  this  an 
abscess  or  one  of  the  hollow  viscera,  it  is  ne- 
cessary to  use  every  precaution  to  limit  the 
extent  of  peritoneal  surface  which  may  by  con- 
tact be  infected.  If  possible,  the  opening 
through  which  the  contaminating  substance 
escapes  must  be  plugged  and  all  suspicious 
material  rapidly  wiped  away  from  neighbouring 
organs.  Strips  of  gauze  (iodoformized  by  pref- 
erence) may  now  be  packed  between  the  vis- 
cera in  such  a  way  as  to  dam  oflf  the  uninfected 
peritonjeum.  This  accomplished,  if  there  is 
little  of  the  noxious  matter  it  may  be  allowed 
to  escape  and  must  be  removed  at  once  by 
sponging.  If  the  collection  is  large — tor  ex- 
ample, a  good-sized  abscess — the  cavity  may  be 
washed  out  by  the  irrigator  stream.  It  is  ob- 
vious that  washing  the  general  peritoneal  cav- 
ity under  such  circumstances  must  spread  the 
infection,  not  limit  it.  When  non-septic  mat- 
ter has  escaped  in  large  quantities  among  the 
abdominal  organs,  it  is  often  wise  to  wash  out 
the  whole  abdomen  with  a  large  and  powerful 
stream.  This  is  the  case  in  ruptured  ectopic 
gestation  sacs  where  there  are  many  clots,  not  in 
themselves  septic,  but  an  excellent  soil  for  the 
development  of  microbes.  Several  large  pitch- 
erfuls  of  warm  water  may  be  poured  in  succes- 
sion through  the  wound,  with  the  result  of 
washing  away  most  of  theobjectionable  material 
and  without  the  danger  of  spreading  infection. 

Antiseptic  irrigation  of  joints  is  a  procedure 
which  may  be  productive  of  great  and  imme- 
diate good.,  but  when  the  antisepsis  exists  only 
in  the  mind  of  the  operator  it  may  be  far  more 
dangerous  than  the  disease  which  it  is  in- 
tended to  cure.  For  the  necessary  antiseptic 
detail  in  preparations  the  reader  is  referred  to 
the  article  on  Antiseptics  in  Surgery.  A  ster- 
ile, rather  small  trocar  and  cannula  and  a 
glass  irrigator  with  a  long  tube  are  the  neces- 
sary instruments.  The  liquid  may  be  a  warm 
solution  of  carbolic  acid,  from  two  to  five  per 
cent.  The  trocar  and  cannula  are  inserted 
into  the  most  fluctuant  part  of  the  joint,  and 
the  contents  of  the  sac  are  allowed  to  escape. 
When  the  stream  ceases  and  the  fluid  comes 


drop  by  drop,  the  rubber  tube  with  the  irri- 
gating fluid  running  is  affixed  to  the  cannula, 
and  soon  the  joint  cavity  is  filled  with  the  solu- 
tion. It  is  now  allowed  to  escape,  and  if  coag- 
ula  prevent  the  free  outflow  a  piston  syringe 
may  be  used  for  suction  only.  This  filling 
and  emptying  of  the  joint  should  be  repeated 
until  the  surgeon  is  satisfied  that  all  possible 
good  has  been  done.  In  some  joints,  notably 
the  knee,  two  cannulfe  may  be  inserted,  one  at 
each  side.  The  irrigation  may  then  be  accom- 
plished by  a  continuous  stream. 

When  the  operation  is  finished,  be  sure  that 
no  toxic  quantity  of  -the  solution  remains  in 
the  joint.  Carbolic-acid  poisoning  and  iodo- 
form poisoning  from  this  cause  have  been  en- 
countered. Arpad  G.  Gekstek. 
Howard  Lilienthal. 

IRRITANTS.  —  Preparations  having  an 
irritant  effect  simply  upon  the  tissues  are  rare- 
ly used  for  that  pui'pose  alone,  and  are  properly 
classed  under  counter-irritants,  to  the  article 
on  which  the  reader  is  referred.  Occasionally 
it  is  desired  to  prevent  the  healing  of  blisters 
and  sores  made  by  cauterization,  and  for  these 
purposes  mezereum  is  probably  as  useful  as  any- 
thing. It  may  be  employed  in  the  form  qi  the 
official  fluid  extract  or  in  that  of  an  unofficial 
ointment.  It  may  also  be  used  when  the  irri- 
tation of  issues  or  setons  is  to  be  maintained. 
Solutions  of  copper  sulphate  or  the  salt  itself 
may  also  be  used  under  the  same  conditions,  but 
are  excessively  harsh  and  rarely  to  be  advised 
save  in  veterinary  practice.  In  phlyctmnular 
conjunctivitis  and  in  cases  of  corneal  opacities, 
when  the  keratitis  causing  them  has  subsided, 
the  dusting  into  the  eye  of  small  quantities  of 
calomel  free  from  foreign  matter  has  an  effect 
which  can  hardly  be  regarded  as  anything  but 
irritant.  It  is  usually  followed  by  the  cure  of  the 
conjunctivitis,  and  in  the  case  "of  the  corneal 
opacities  by  a  more  or  less  complete  disappear- 
ance of  them.  In  this  latter  condition  it  may  be 
necessary  to  prolong  the  treatment  for  some 
weeks,  tlie  dusting  being  performed  every  two 
or  three  days.  Ordinarily  the  irritation  is  but 
slight  and  lasts  but  a  short  time.  A  number 
of  emetics  and  cathartics  owe  their  action  to 
their  irritant  effects  upon  the  stomach  and 
intestines,  but  their  uses  have  been  discussed 
under  their  respective  headings. 

Russell  H.  Kevins. 

ISINGLASS,  ichthyocolla  (V.  S.  Ph.),  is 
used  in  the  preparation  of  court  plaster,  em- 
plastrum  ichthyocollm  (U.  S.  Ph.). 

ISONAPHTHOL.— See  Naphthol. 

IZAXr. — This  is  an  oily  liquid,  a  hydrocar- 
bon, obtained  by  roasting  bituminous  coal, 
employed  as  a  disinfectant  and  germicide.  Its 
odour  is  not  disagreeable.  It  forms  an  emul- 
sion with  water  which  does  not  injure  the  skin 
or  surgical  instruments.  Professor  Sheridan 
Delepine,  of  Victoria  University  (Med.  Chron., 
Sept.,  1895),  says  that  among  its  most  remark- 
able features  are  its  comparative  insolubility 
and  non-volatility  at  the  ordinary  temperature, 
properties  which,  he  adds,  it  seems  difficult 
to  associate  with  an  active  disinfectant,  but 
which  numerous  experiments  have  proved  not 
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to  be  incompatible  in  this  case.  Izal,  he  says, 
may  be  freely  administered  internally,  used 
over  extensive  wounds,  or  injected  under  the 
skin  without  bad  efEects. 

As  it  was  the  author's  intention  to  study 
carefully  the  effects  which  certain  disturbing 
factors  might  have  on  the  results  obtained,  he 
investigated  the  action  of  izal  on  a  small  num- 
ber of  germs.  He  selected  them  so  as  to  get 
types  of  the  most  important  forms  of  patho- 
genic bacteria  which  one  might  have  to  deal 
with  in  practice.  These  organisms  were  the 
Bacillus  tuberculosis  (hominis),  the  Bacillus 
coli  communis,  the  Staphylococcus  pyogenes 
aureus,  and  the  Bacillus  anthracis  (in  the 
sporing  stage).  In  the  course  of  seven  months 
he  conducted  over  a  hundred  experiments  with 
these  four  microbes,  paying  special  attention 
to  the  conditions  of  growth,  temperature,  dry- 
ness, age  of  the  germs,  etc.,  which  might  be 
expected  under  ordinary  circumstances  to  in- 
fluence the  resistance  of  bacteria  or  the  activity 
of  any  disinfectant. 

Sputum  obtained  from  a  case  of  advanced 
phthisis  and  found  teeming  with  tubercle  ba- 
cilli was  allowed  to  dry  on  paper  for  seven 
days,  being  kept  during  that  time  in  a  closed 
capsule  in  the  dark  at  the  temperature  of  the 
laboratory  (from  59°  to  68°  P.).  Pieces  of 
paper  so  prepared  were  then  severally  steeped  in 
izal — in  izal  1  part  of  which  had  been  diluted 
with  5  parts  of  water,  and  in  izal  diluted  with 
10  parts  of  water.  In  each  case  the  infected 
paper  was  allowed  to  remain  in  the  disinfect- 
ing fluid  for  forty-five  minutes,  after  which  it 
was  removed  and  inserted  under  the  skin  of  a 
guinea-pig.  In  a  check  experiment,  paper 
smeared  with  the  same  quantity  of  the  same 
sputum,  and  prepared  at  the  same  time  and  in 
exactly  the  same  way  as  the  other  pieces  of  pa- 
per, was  also  inserted  under  the  skin  of  a 
guinea-pig  of  the  same  age  and  size  as  the 
other  guinea-pigs.  In  all  the  cases  in  which 
the  sputum  had  been  treated  with  izal,  in 
fifty-four  days  after  inoculation  no  evidence 
of  tuberculosis  was  found  post  mortem,  even 
at  the  seat  of  inoculation,  while  in  the  check 
animal  tuberculosis  was  already  well  marked 
on  the  twenty-seventh  day,  and  very  advanced 
on  the  fifty-fourth.  Similar  results  were  ob- 
tained with  paper  smeared  wilh  scrapings  of  a 
tuberculous  gland  obtained  from  a  case  of  recent 
general  tuberculosis,  the  tubercular  matter  be- 
ing allowed  to  dry  as  in  the  previous  case.  Fresh 
tuberculous  matter  from  a  cheesy  lymphatic 
gland  (tuberculosis  of  fifty-six  days'  duration) 
was  made  into  a  thick  emulsion  with  sterilized 
water.  This  was  mixed  with  izal  1  part  of 
which  had  been  diluted  with  10  parts  of  water, 
and  after  two  minutes  the  excess  of  izal  was 
removed  with  sterilized  filter  paper.  The  thick 
pulp  left  was  allowed  to  dry  for  twelve  hours, 
and  then  a  guinea-pig  was  inoculated  subcu- 
taneously  with  it.  A  check  guinea-pig  was 
inoculated  with  exactly  the  same  quantity  of 
a  part  of  the  original  emulsion  of  cheesy  gland 
■which  had  not  been  treated  with  izal.  After 
fifty-four  days  the  first  animal  showed  no  trace 
of  tuberculosis  at  the  post-mortem  examina- 
tion.   The  check  animal  was  already  in  an 


advanced  state  of  tuberculosis  at  the  end  of 
three  weeks,  and  the  disease  was  found,  post 
mortem,  to  be  extensive  fifty-nine  days  after 
inoculation. 

Professor  Delepine  deduces  from  these  ex- 
periments that  izal  mixed  with  10  parts  of 
water  will  disinfect  in  forty-five  minutes  dried 
tuberculous  sputum  or  other  tuberculous  mat- 
ter, and  that  fresh  tuberculous  products  of 
great  virulence,  when  mixed  with  about  an 
equal  quantity  of  izal  of  the  same  strength 
and  allowed  to  dry  at  the  ordinary  tempera- 
ture for  twelve  hours,  are  also  completely  dis- 
infected. He  is  unable  to  state  how  much 
shorter  time  or  greater  dilution  the  disinfect- 
ant will  admit  of. 

In  interpreting  the  results,  he  says,  it  is 
necessary  to  remember  that  the  Bacillus  (u- 
herculosis,  though  not  known  to  be  a  sporing 
organism,  is  one  which  is  not  easy  to  kill  under 
ordinary  circumstances.  This  is  due  to  the 
bacillus  being  usually  embedded  in  thick  mu- 
cus or  in  cheesy  products  which  effectually 
offer  a  barrier  to  some  of  the  best  chemical 
disinfectants  (owing  to  their  being  usually  at 
the  same  time  capable  of  causing  coagulation 
of  albuminous  compounds).  The  great  resist- 
ance which  the  bacillus  presents  to  the  effects 
of  drying  is  another  reason  why  it  is  so  diflR- 
cult  to  kill,  for,  as  desiccation  is  not  fatal  to  it, 
the  germ  may  remain  active  in  the  midst  of 
masses  too  dense  to  be  penetrated  by  disin- 
fecting solutions  of  poor  penetrating  power  or 
incapable  of  acting  for  a  considerable  length 
of  time. 

The  specimens  of  the  Bacillus  coli  communis 
used  in  Professor  Delepine's  experiments  had 
been  obtained  from  fatal  cases  of  Asiatic  chol- 
era. Before  being  used,  the  microbes  had  been 
cultivated  for  nine  days  on  potato,  and  the 
growth  then  scraped  off  and  mixed  with  steril- 
ized alkaline  broth.  With  the  emulsion  so  ob- 
tained silk  threads  were  impregnated.  These 
threads  were  allowed  to  dry  for  six  hours  in  a 
sterilized  capsule  in  the  dark,  the  temperature 
being  from  59°  to  68°  F.  After  this  they  were 
placed  severally  in  izal  diluted  with  5,  10.  50, 
100,  and  200  parts  of  water,  and  allowed  to 
remain  in  the  mixtures  for  a  minute  in  the 
case  of  the  stronger  solutions,  and  for  ten 
minutes  in  that  of  the  weaker  ones.  After 
this  they  were  transferred  to  tubes  containing 
alkaline  bouillon,  some  being  previously  washed 
in  sterilized  water,  others  not.  Check  threads 
that  had  not  been  exposed  to  the  action  of  the 
izal,  but  had  been  kept  in  sterilized  water  for 
the  same  length  of  time  as  the  other  threads 
had  been,  were  also  cultivated  in  alkaline 
bouillon.  After  twenty-four  hours  at  36°  C. 
the  check  tubes  showed  a  typical  growth  of 
the  bacillus,  but  there  was  no  growth  in  any  of 
the  tubes  containing  threads  which  had  been 
dipped  in  izal.  These  tubes  were  watched  for 
twenty  days,  and  during  the  whole  of  that 
time  no  trace  of  growth  could  be  discovered. 
This  absence  of  growth  was  tested  not  only 
by  microscopical  examination,  but  also  by  plate 
cultivations  in  nutrient  gelatin  and  agar.  It 
is  therefore  evident,  says  Professor  Delepine, 
that  izal  diluted  with  200  parts  of  water  is  a 
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safe  germicide  for  micro-organisms  as  resistant 
as  ttie  Bacillus  coli  commmiis  or  less  resistant. 

Tiie  Staphylococcus  pyogenes  aureus,  one  of 
the  commonest  causes  of  suppuration,  was  con- 
sidered a  fair  specimen  to  use  for  testing  the 
value  of  izal  in  the  treatment  of  ordinary  wowrads. 
Fresh  cultivations  on  agar  were  made,  and 
after  being  kept  for  forty-eight  hours  in  the 
incubator  at  96-8°  F.,  the  tubes  were  left  for 
twenty-four  hours  more  at  the  temperature 
of  the  laboratory.  The  growth  was  then 
scraped  off  and  spread  thickly  on  small  pieces 
of  sterilized  filter  paper.  The  paper  so  infected 
was  allowed  to  dry  slowly  at  the  ordinary 
temperature  in  a  sterilized  capsule,  kept  in  the 
dark  for  three  hours.  These  pieces  of  paper 
were  then  steeped  in  izal  diluted  either  with  100 
or  with  200  parts  of  water,  and  left  in  the  mix- 
ture for  two  hours,  an  hour,  or  ten  minutes. 
After  these  various  exposures  the  pieces  of 
paper  were  removed,  washed  carefully  in  steril- 
ized water,  and  dropped  into  tubes  containing 
alkaline  bouillon.  In  a  check  experiment  the 
paper  was  left  in  sterilized  water  for  the  same 
length  of  time  as  the  other  papers  had  been 
left  in  izal,  and  then  transferred  to  alkaline 
bouillon.  From  none  of  the  papers  treated  with 
izal  diluted  with  100  parts  of  water  could  any 
growth  be  obtained.  The  same  was  true  when 
izal  was  diluted  with  200  parts  of  water,  ex- 
cept when  the  exposure  was  not  more  than  ten 
minutes  in  duration.  The  bouillon  inoculated 
remained  clear  for  three  days  (during  which 
it  was  kept  at  a  temperature  of  86  F.°),  and  at 
the  end  of  that  time  it  was  impossible  to  ob- 
tain any  evidence  of  growth  by  plate  cultiva- 
tions in  nutrient  gelatin.  A  sufficiently  large 
quantity  of  the  bouillon  was  used  in  each  case 
to  prevent  any  chance  of  error.  In  the  check 
experiments  a  well-marked  growth  was  ob- 
tained at  the  end  of  twenty-four  hours,  and  at 
the  end  of  thirty-six  hours  the  bouillon  was 
very  turbid.  Plate  cultivations  made  with  this 
culture  proved  that  nothing  but  the  Staphy- 
lococcus pyogenes  aureus  had  grown  in  the 
bouillon.  From  this  Professor  Delepine  thinks 
it  evident  that  izal  diluted  with  100  parts  of 
water  is  a  reliable  antiseptic  foi'  the  dressing  of 
surgical  wounds  made  with  the  usual  antisep- 
tic or  aseptic  precautions. 

In  making  experiments  with  the  Bacillus 
anthracis  it  was  not  thought  necessary  to 
study  the  action  of  izal  on  the  non-sporing  or- 
ganism. Spores  of  great  virulence  were  used. 
These  spores  were  prepared  in  the  same  way 
as  those  which  had  been  used  in  previous  ex- 
periments and  been  found  to  resist  ordinary 
disinfectants  in  usual  dilutions,  with  the  ex- 
ception of  the  most  powerful  chemical  agents. 
Judging  by  the  results  obtained  with  carbolic 
acid.  Professor  Delepine  did  not  expect  that 
izal  would  be  capable  of  killing  these  spores  in 
a  reasonable  time,  and  the  results  justified  his 
expectations.  The  most  interesting  results  ob- 
tained were  those  proving  the  remarkable  in- 
hibitory power  which  even  diluted  izal  had  on 
the  growth  of  the  anthrax  spores.  Thus,  in 
alkaline  bouillon  to  which  the  one  hundredth 
part  of  izal  had  been  added  it  was  impossible 
to  get  the  spores  to  show  any  sign  of  growth, 


even  when  kept  at  a  temperature  of  96'8°  F. 
for  seven  days,  no  precaution  being  taken  to 
prevent  the  volatilization  of  the  izal.  The 
spores,  however,  were  not  killed,  for  after 
thorough  washing  in  sterilized  water  and  cul- 
tivation in  fresh  bouillon  an  abundant  growth 
was  obtained. 

Professor  Delepine  sums  up  by  saying  that 
izal  diluted  with  100  or  even  200  parts  of  water 
is  a  powerful  and  reliable  antiseptic  when  con- 
tact for  a  sufiicient  length  of  time  is  secured. 
It  is,  he  says,  more  powerful  than  carbolic  acid, 
causes  very  little  irritation  of  living  tissues, 
is  not  poisonous  when  used  in  moderate  doses, 
and,  practically,  is  not  volatile,  so  that  it 
must  be  held  to  possess  great  advantages  over 
carbolic  acid. 


JABORANDI  (Br.  Vh..),  pilocarpus  (U.  S. 
Ph.),  folia  jaborandi  (Ger.  Ph.),  is  the  dried 
leaflets  of  certain  plants  of  the  genus  Pilocar- 
pus, the  Br.  Ph.  and  the  (ler.  Ph.  recognising 
Pilocarpus  pennatifolius,  and  the  U.  S.  Ph. 
recognising  Pilocarpus  aelloanus  (Rio  Janeiro 
jaborandi)  and  Pilocarpus  jaborandi  {Perna,m- 
baco  jaborandi).  The  leaflets  have  an  aro- 
matic odour  when  bruised ;  and  when  chewed, 
an  aromatic,  bitter  taste  which  later  becomes 
pungent  and  is  accompanied  by  an  increased 
flow  of  saliva.  The  active  principle  of  the 
leaves  is  an  alkaloid  called  pilocarpine,  but 
they  also  contain  another  alkaloid,  jaborine, 
as  well  &sjaborie  acid,  volatile  oil,  and  tannin. 
Chemically,  the  similarity  between  pilocarpine 
and  jaborine  is  pronounced,  the  formula  of 
pilocarpine  being  CuHieNjOj,  while  that  of 
jaborine  is  in  all  probability  its  molecular 
double,  C2aH3aN404,  and  jaborine  may  be  pro- 
duced by  heating  pilocarpine  under  suitable 
conditions.  The  physiological  actions  of  the 
two  alkaloids  are,  however,  widely  different, 
for  in  this  respect  jaborine  beSrs  a  striking 
resemblance  to  atropine,  while  pilocarpine  has 
an  opposite  and  even  antidotal  relation  to  that 
drug.  It  is  for  this  reason,  no  doubt,  and  be- 
cause of  the  variation  in  alkaloidal  powers 
which  different  specimens  of  jaborandi  present, 
that  observations  of  its  action  have  been  so 
contradictory,  and  it  must  therefore  become 
evident  that  if  it  is  the  action  of  pilocarpine 
which  is  desired  it  is  that  alkaloid  which  should 
be  used,  and  a  preparation  of  it  uncontami- 
nated  with  jaborine,  rather  than  jaborandi  it- 
self. 

The  most  pronounced  actions  of  jaborandi 
are  those  of  a  diaphoretic  and  sialagogue. 
When  a  full  dose  of  the  remedy  (1  drachm)  is 
given  in  infusion  there  results,  usually  within 
fifteen  minutes,  a  pronounced  hypersemia  of 
the  head  and  neck,  and  this  is  soon  followed  by 
sweating,  which  at  first  is  confined  to  the  head, 
but  afterward  becomes  general.  This  sweating 
is  copious  and  lasts  usually  for  three  or  four 
hours.  Salivation  accompanies  the  sweating, 
and  in  fact  is  the  more  constant  phenomenon  of 
the  two.  The  amount  of  saliva  secreted  is  very 
large,  and  the  increase  continues  for  about  the 
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same  length  of  time  as  the  perspiration  does. 
The  bronchial  secretion,  too,  is  often  much  in- 
creased— so  much,  in  fact,  that  very  serious 
symptoms  have  occurred  from  the  sudden  de- 
velopment of  pulmonary  cedema  after  the 
administration  of  pilocarpine.  Increase  of  the 
nasal  and  lacrymal  secretion  is  sometimes  ob- 
served, and  occasionally  there  is  diarrhoea. 
The  drug  in  some  cases  produces  nausea  and 
vomiting,  and,  since  the  experiments  upon 
animals  show  that  jaborandi  increases  both  the 
gastric  and  the  intestinal  movements,  it  is 
possible  that  the  vomiting  and  diarrhoea  which 
occur  at  times  in  man  may  be  similarly  ex- 
plained, though  increase  of  intestinal  secretion 
also  is  probable.  During  the  sweating  the 
rapidity  of  the  pulse  is  considerably  increased, 
but  the  arterial  tension  is  somewhat  lowered. 
The  respiration  is  not  infrequently  accelerated. 
The  bodily  heat  has  been  said  to  rise  somewhat 
at  first,  but  this  is  to  be  doubted.  It  is  cer- 
tain, however,  that  with  the  sweating  there 
occurs  a  considerable  fall  of  temperature.  The 
pupils  are  often  contracted,  and  disturbed 
vision  may  result.  It  is  a  singular  fact  that 
the  action  of  jaborandi  is  much  less  pronounced 
in  children  than  in  adults.  Following  the  ac- 
tive phenomena  produced  by  pilocarpus  there 
comes  a  stage  of  relaxation  and  even  of  ex- 
haustion. The  skin  is  pale,  chilliness  may  be 
complained  of,  and  drowsiness,  dulness,  and 
languor  appear  and  last  for  some  hours. 

No  certain  explanation  at  present  exists  of 
the  mode  in  which  pilocarpus  acts  to  cause 
salivation  and  sweating,  but  the  general  belief 
is  that  these  phenomena  are  due  to  a  stimula- 
tion of  the  peripheral  endings  of  the  glandular 
nerves.  Some  discussion  has  occurred  as  to 
the  reaction  of  the  sweat  poured  out  under  the 
influence  of  pilocarpine  ;  it  has  been  said  that 
the  secretion  was  first  acid,  then  neutral,  and 
finally  alkaline,  while  others  have  believed  it 
to  be  alkaline  throughout.  However  this  may 
be,  the  fact  is  undoubted  that  the  amount  of 
urea  eliminated  in  the  sweat  is  enormously  in- 
creased, the  average  quantity  having  been 
placed  at  17  grains.  The  action  of  large  doses 
of  jaborandi  upon  urinary  secretion  is  open  to 
some  question,  but  there  seems  no  convincing 
evidence  that  the  amount  of  urine  is  increased 
or  its  urea  percentage  raised.  If  small  doses 
are  given,  however,  and  frequently  repeated, 
it  seems  evident  that  diuresis  does  take  place. 
It  has  been  alleged  for  pilocarpus  that  it  has 
oxytocic  powers,  but,  though  it  seems  to  in- 
crease the  strength  of  uterine  contractions 
when  once  they  have  been  initiated,  the  aborti- 
facient  potency  of  the  drug  is  inconsiderable. 
Applied  locally  to  the  eye,  pilocarpine,  accord- 
ing to  Tweedy,  causes  contraction  of  the  pupil, 
increased  tension  of  the  structures  concerned 
in  accommodation,  and  approximation  of  the 
nearest  and  farthest  points  of  distinct  vision, 
with  retinal  impairment  and  consequent  dis- 
turbance of  vision.  It  has  been  observed  that 
occasionally  the  growth  of  hair  is  increased  by 
the  internal  use  of  pilocarpine,  and  coarseness 
of  the  hair  and  a  change  of  its  colour  from 
light  to  dark  iave  also  been  attributed  to  its 
employment. 


The  therapeutics  of  jaborandi  is  strictly  in 
keeping  with  its  physiological  action,  for  it  is 
as  a  diaphoretic  that  it  is  mainly  employed. 
To  promote  sweating  it  is  the  most  powerful 
remedy  we  possess,  but  this  veiy  power  makes 
it  a  remedy  to  be  used  only  with  the  greatest 
care,  for  it  is  exhausting  in  its  action,  and 
therefore  in  adynamic  patients  may  be  product- 
ive of  great  danger.  Aside  from  its  contra-in- 
dieation  in  asthenia,  jaborandi  must  never  be 
employed  in  pronounced  cardiac  embarrassment 
from  organic  disease,  in  pulmonary  congestion 
or  oedema,  either  threatening  or  existing,  or  in 
irritation  and  inflammation  of  the  alimenta- 
ry tract.  Urmmia  is  the  condition  in  which 
jaborandi  shows  its  most  brilliant  results,  and 
the  copious  elimination,  not  only  of  fluid  but 
of  urea,  which  takes  place  from  the  skin  under 
its  influence  is  productive  of  great  beneflt. 
In  various  forms  of  nephritis  the  frequent 
use  of  small  doses  is  recommended,  to  the  end 
that  sweating,  save  of  the  slightest,  shall  be 
avoided,  but  that  diuresis  shall  occur.  In 
dropsy  the  remedy  is  also  serviceable,  and 
especially  in  renal  dropsy,  for,  though  cardiac 
dropsy  may,  and  indeed  often  is,  benefited  by 
its  use,  there  is  more  apt  to  exist  in  such  a  case 
one  of  the  contra-indications  already  alluded 
to.  Not  only  are  dropsical  eif  usions  like  hydro- 
thorax  and  ascites  thus  removed,  but  infiam- 
matory  exudations  as  well,  and  pleurisy  with 
effusion  in  its  subacute  stage  may  well  be 
treated  with  pilocarpus.  That  bronchial  exu- 
dation may  be  removed  in  the  same  way  is  no 
doubt  true,  and  bronchitis  and  the  humid 
form  of  asthma  have  been  benefited  by  this 
means.  Pulmonary  cedema  even  has  been  re- 
lieved thus,  but  the  use  of  pilocarpine  in  this 
condition  is  hazardous  in  the  extreme,  for,  as 
has  already  been  said,  it  is  quite  competent  not 
only  to  aggravate  this  oedema,  but  even  to 
cause  it  when  previously  it  has  not  been  pres- 
ent. In  pulmonary  oedema  resulting  from  the 
use  of  pilocarpine,  it  should  be  stated,  atropine 
given  by  hypodermic  injection  has  appar- 
ently been  the  cause  of  saving  life.  In  pul- 
monary diseases,  therefore,  pilocarpus  should 
be  withheld  or  used  with  much  caution.  The 
drug  may  be  used  with  benefit  in  the  early 
hours  of  acute  congestive  conditions  which  fol- 
low exposure  to  cold.  Coryza,  Ironchitis, 
muscular  or  articular  rheumatism,  and  similar 
conditions  are  treated  thus  at  times,  but  it  does 
not  appear  evident  that  the  remedy  has  any 
advantage  over  the  simple  "  sweat "  as  ordi- 
narily produced,  and  its  violence  is  as  unneces- 
sary as  it  occasionally  is  perilous.  Diabetes 
insipidus  has  been  thought  benefited  by  its 
use,  and,  like  many  another  drug,  it  has  been 
recommended  for  glycosuria.  That  it  possesses 
any  real  curative  power  against  glycosuria  is 
not  to  be  believed.  Jaborandi  has  been  used 
as  a  galactogogue,  but  it  is  hard  to  see  how  any 
increase  of  milk  could  result  from  its  employ- 
ment, because  its  usual  action  is  rather  to 
cause  diminution  than  increase  of  that  secre- 
tion. In  mumps  pilocarpine  has  been  said  to 
cause  relief  and  even  prompt  cure  when  given 
early  in  the  disease.  Diphtheria  has  been 
treated  by  the  use  of  pilocarpine,  and  many 
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are  enthusiastic  in  its  praise,  maintaining  that 
by  it  the  membrane  is  softened  and  detached. 
On  the  other  hand,  by  some  the  practice  is 
strongly  condemned.  It  seems  reasonable  to 
believe  that,  used  cautiously,  it  may  be  of 
benefit  in  sthenic  cases,  but  circulatory  or 
systemic  enfeebleraent  must  absolutely  contra- 
indicate  it.  In  skin  diseases  associated  with 
scaling  or  accompanied  by  much  dryness  of  the 
epidermis  the  use  of  jaborandi  in  small  doses  is 
at  times  beneficial,  since  by  it  the  cutaneous 
moisture  is  increased.  In  alopecia  the  drug 
may  be  applied  locally  and  given  by  the  mouth 
or  by  subcutaneous  injection.  The  efficiency 
of  its  local  application  is  doubtful,  but  its  in- 
ternal use  seems  at  times  to  aid  in  the  cure, 
though  the  practice  can  not  be  credited  with 
brilliancy  or  constancy.  Considerable  doses  of 
pilocarpine  have  been  credited  with  aborting 
erysipelas,  and  some  have  thought  the  remedy 
of  value  in  prurigo  and  urticaria.  The  appli- 
cation of  jaborandi  to  the  throat  in  inflamma- 
tory conditions  of  the  parts  when  associated 
with  dryness  is  thoiight  desirable  by  some,  and 
Dr.  J.  Solis-Cohen  is  said  to  employ  a  spray 
containing  from  1  to  5  minims  of  the  fluid  ex- 
tract of  pilocarpus  to  1  oz.  of  water  in  laryn- 
gitis udth  scanty  secretion.  In  ophthalmology 
the  alkaloid  pilocarpine  is  considerably  em- 
ployed, being  preferred  by  some  to  eserine. 

The  remarliable  physiological  antagonism 
which  exists  between  atropine  and  pilocarpine 
suggests  their  antidotal  usefulness  in  common. 
That  atropine  will  cut  short  the  supersecretion 
caused  by  jaborandi  is  undoubtedly  true,  and 
its  employment  has  unquestionably  saved  life, 
but  pilocarpine  seems  less  potent  to  counter- 
act the  symptoms  of  poisoning  with  atropine. 
Nevertheless,  it  is  not  without  action  in  such 
cases  and  may  be  employed,  not,  however,  as 
pilocarpus,  but  as  the  alkaloid  pilocarpine,  be- 
cause of  the  greater  certainty  of  its  action. 

It  can  hardly  be  said  that  jaborandi  is  a 
popular  remedy,  and  its  use,  though  apparently 
growing  more  common,  is  not  as  yet  an  ex- 
tended one.  This  is  due  to  the  potency  of  its 
action  and  to  a  reputation  it  has  obtained  for 
treachery,  which,  however,  is  probably  more 
justly  to  be  attributed  to  the  preparation  than 
to  the  drug  itself.  However  that  may  be, 
there  prevails  a  dread  of  the  vigorous  qual- 
ities of  jaborandi,  and  it  can  not  be  denied  that 
the  sentiment  is  a  wholesome  one. 

The  dose  of  the  powdered  leaves  is  from  5  to 
60  grains.  They  are  not  frequently  adminis- 
tered internally,  however,  though  occasionally 
added  to  poultices  to  provoke  local  perspira- 
tion, the  amount  used  being  about  -J  oz.  Of 
this  practice  Dr.  H.  C.  Wood  says  that  from  it 
there  may  result  excessive  and  very  prolonged 
general  sweating.  The  preparation  of  jabo- 
randi oftenest  employed  is  the  fluid  extract. 
extractum  pilocarpi  fluidum  (U.  S.  Ph.).  Of 
this  the  dose  is  from  15  to  30  minims.  There  is 
also  used  a  solid  extract,  extractum  jaborandi 
(Br.  Ph.).  The  dose  is  from  3  to  10  gr.  Infu- 
sion of  jaborandi,  infusum  jaborandi  (&x.  Ph.), 
is  made  with  1  part  of  jaborandi  and  20  fl. 
parts  of  boiling  distilled  water.  It  is  objec- 
tionable because  of  the  size  of  its  dose,  which 


is  from  1  to  2  fl.  oz.  A  tincture,  too,  is  official 
as  tinctura  jaborandi  (Br.  Ph.).  Of  this  the 
dose  is  from  J  to  1  fl.  drachm. 

Of  the  alkaloid  pilocarpine  two  salts  are 
official,  the  hydrochloride  and  the  nitrate. 
(See  PiLooAEPiNB.) — Henry  A.  Geiffin. 

JALAP,  jalapa  (U.  S.  Ph.,  Br.  Ph.),  tubera 
jalapcB  (Ger.  Ph.),  is  the  dried  tuberous  root  of 
Ipomcea  Jalapa  (Exogonium  Purga,  or  Ipomma 
Purga),  a  plant  native  to  Mexico.  The  root 
has  a  peculiar  smoky  odour  and  a  sweetish, 
acrid,  and  nauseous  taste.  As  seen  in  phar- 
macy, jalap  is  usually  in  powder,  of  which  the 
colour  is  yellowish-gray.  The  active  principle 
of  jalap  resides  in  a  double  resin  divisible  into 
two  portions,  one  which  is  hard  and  insoluble 
in  ether,  the  other  soft  and  soluble  in  that 
fluid.  Both  are  active  purges,  but  the  hard 
resin  is  the  more  potent  of  the  two  and  has  been 
called  rhodeorrhetin,  convolvulin,  and  jalapin. 

Jalap  is  locally  an  irritant,  the  inhalation  of 
its  powder  causing  sneezing  and  coughing. 
When  swallowed,  it  is  irritant  also,  and  often 
causes  nausea.  The  principal  action  of  jalap 
is  to  produce  catharsis.  The  purgation  is  gen- 
erally accompanied  by  tormina,  and  in  over- 
doses jalap  causes  violent  gastro-enteric  irrita- 
tion. Although  the  drug  has  been  said  to  be 
absorbed  by  the  skin  of  animals,  and  to  cause 
purgation  when  thus  taken  in,  it  is  evident 
that  no  such  action  takes  place  in  man,  the 
remedy  being  one  whose  action  is  purely  local. 
The  catharsis  of  jalap  is  usually  produced  in 
from  two  to  four  hours.  It  is  thorough  and 
energetic,  and  the  evacuations,  which  at  first 
are  semifluid,  are  subsequently  watery.  The 
intestinal  secretions  are  increased  by  the  ac- 
tion of  jalap,  and  the  bile  as  well. 

The  therapeutics  of  jalap  is  the  production  of 
thorough  purgation  with  large  watery  evacu- 
ations. The  remedy  may  be  given  alone,  but 
is  far  more  commonly  used  in  combination 
with  others,  compound  jalap  powder  being  the 
preparation  most  frequently  employed.  This 
combination  is  particularly  to  be  recommended 
in  dropsical  affections,  because  of  the  watery 
purgation  it  causes ;  and  there  is  reason  to  be- 
lieve that  it  possesses  diuretic  power  as  well. 
Combinations  of  jalap  and  calomel  are  much 
employed,  and  the  energy  which  resides  in  a 
powder  containing  from  5  to  10  grains  each  of 
calomel  and  compound  jalap  powder  may 
easily  be  understood.  The  official  representa- 
tive of  this  combination  of  calomel  and  jalap  is 
the  compound  cathartic  pill.  The  resin  of  jalap 
is  to  be  preferred  to  the  whole  drug  because 
of  its  activity.  The  remedy  is  one  which  may 
well  be  employed  in  the  early  days  of  febrile 
and  inflammatory  diseases,  and  is  particularly 
esteemed  in  malarial  infections,  as  well  as  in 
disturbances  of  a  "  bilious  "  nature,  because  of 
its  power  to  remove  portal  congestion,  a  power 
which  it  manifests,  especially  when  combined 
with  calomel.  Further  than  these,  the  remedy 
has  no  positive  indications,  but  it  is  contra- 
indicated  by  gastric  and  intestinal  inflamma- 
tions in  general.  Its  griping  propensities  may 
be  reduced  by  combining  it  with  an  aromatic 
or  an  antispasmodic,  such  as  hyoscyamus. 
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The  dose  of  powdered  jalap  is  from  15  to  30 
grains.  The  alcoholic  extract  of  jalap,  extrac- 
tum  jalapm  (U.  S.  Ph.),  is  given  in  doses  of 
from  10  to  20  grains.  The  dose  of  the  British 
extract,  extractum  j'alapm  (Br.  Ph.),  is  from  5 
to  15  grains.  The  extract  of  the  U.  S.  Ph.  is 
an  ingredient  of  pilules  cathartiem  compositce 
(U.  S.  Ph.)  and  pilulcB  eatharticcB  vegetabiles 
(U.  S.  Ph.).  (See  Cathartics.)  Kesin  of  jalap, 
resina  jalapm  (U.  S.  Ph.,  Ger.  Ph.),  jalapice. 
resina  (Br.  Ph.),  the  purgative  principle  of  ja- 
lap, is  given  in  doses  of  from  3  to  5  grains,  and 
usually  in  pill.  Resin  of  jalap  is  an  ingredient 
of  pilula  scammonii  composita  (Br.  Ph.). 

[Resin  of  jalap  is  incorporated  with  equal 
parts  of  medicated  soap  to  constitute  the  sapo 
jalapinus  of  the  Ger.  Ph.,  the  pilulm  jalapce 
of  which  are  made  with  3  parts  of  this  jalap 
soap  and  1  part  of  finely  powdered  jalap.  This 
mass  is  divided  into  pills  weighing  O'l  of  a 
gramme  (a  little  more  than  l-J  grain).  One  or 
two  pills  may  be  given  as  a  dose.] 

Compound  powder  of  jalap,  pulvis  jalapce 
compositus  (IT.  S.  Ph.,  Br.  Ph.),  according  to 
the  0.  S.  Ph.,  is  composed  of  35  parts  of  jalap 
and  65  of  potassium  bitartrate.  According  to 
the  Br.  Ph.,  it  contains  5  parts  of  jalap,  9  parts 
of  acid  tartrate  of  potassium,  and  1  part  of  pow- 
dered ginger.  The  dose  is  from  20  to  60  grains. 
Tincture  of  jalap,  tinctura  jalapm  (Br.  Ph.), 
contains  54^  grains  of  jalap  to  1  fl.  oz.  The 
dose  is  from  -J  to  2  fl.  drachms.  It  may  be 
used  as  an  addition  to  cathartic  mixtures. 
Jalap  is  also  an  ingredient  of  pulvis  scammonii 
compositus  (Br.  Ph.). — Henry  A.  Geiffin. 

JAlSXBOIi. — See  Jambul. 

JAMBXTIi,  jamibal,  jambol,  or  janiboo,  as 
ordinarily  obtained  in  pharmacy,  is  a  powder 
derived  from  Eugenia  ja/mbolana,  a  large  tree 
which  grows  in  the  Bast  Indies.  The  seeds 
are  ordinarily  supplied,  but  there  is  reason  to 
believe  that  some  of  the  powder  is  made  from 
the  bark.  This  is  not  to  be  regretted,  however, 
for  both  bark  and  seed  are  active,  though  the 
former  is  probably  the  less  potent  of  the  two. 
Vix  (Therap.  Monats.,  No.  4,  1893),  indeed, 
expresses  a  preference  for  the  bark  because  of 
its  relative  cheapness,  the  expense  of  the  fruit 
being  an  obstacle  to  its  administration  in  suffi- 
cient quantities.  Of  the  bark  he  uses  an  ex- 
tract (process  not  given),  and  gives  from  4  to  5 
drachms  of  it  several  times  a  day  with  benefit. 
The  seeds  contain  fat,  chlorophyll,  resins,  an 
essential  oil,  albumin,  gallic  acid,  coloured  ex- 
tractive, and  water. 

The  medicinal  virtues  of  the  bark  and  the 
seeds  are  stomachic,  astringent,  and  antidiabe- 
tic. In  India  the  remedy  has  long  been  used  in 
these  capacities,  but,  while  its  stomachic  and 
antidiarrhceal  powers  are  incidentally  useful  in 
many  cases,  it  is  as  an  antidiabetic  only  that  we 
use  jambul.  How  its  action  to  diminish  glycosu- 
ria is  aceomplished  is  at  present  unexplained, 
some  thinking  it  a  vague  and  supposititious 
action  upon  the  vaso-motor  centres,  while 
others  think  it  consists  in  preventing  the  con- 
version of  starch  into  sugar.  The  latter  would 
certainly  appear  the  more  reasonable  explana- 
tion, and  experiment  has  shown  that  when  dia- 
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static  material  of  known  capability  has  been 
added  to  starch  the  further  addition  of  jambul 
has  much  diminished  the  production  of  sugar. 
In  animals  that  have  been  rendered  diabetic 
the  administration  of  jambul  has  decidedly 
lessened  the  quantity  of  sugar  in  the  urine. 
As  to  its  value  in  the  diabetes  of  man,  opin- 
ions differ.  In  many  cases  it  seems  highly 
efficient,  the  glycosuria  growing  less  and  even 
disappearing,  while  the  general  symptoms  are 
ameliorated.  That  a  curative  action  is  pos- 
sessed by  the  drug  is  not  likely,  and  discontin- 
uance of  its  use  seems  always  to  be  followed 
by  a  reappearance  of  the  glycosuria.  No  doubt 
mild  cases  show  more  brilliant  results  from  its 
employment  than  severe  ones  do,  and  no  doubt, 
too,  it  must  be  aided  in  its  action  by  a  rigidly 
enforced  antidiabetic  diet,  but  there  seems 
reason  to  believe  that  many  of  the  failures  re- 
ported from  its  use  have  been  due  to  the  em- 
ployment of  doses  which  were  insufficient. 
Some  authorities  therefore  recommend  its 
more  generous  administration,  even  to  the  ex- 
tent of  from  75  to  150  grains  in  twenty-four 
hours.  That  such  doses  may  be  disturbing 
has  been  thought  by  some,  but  the  weightier 
evidence  is  against  the  production  of  harm  by 
it,  and  its  stomachic  and  corroborant  actions 
have  in  many  oases  been  conspicuous.  The 
initial  dose  of  jambul  is  from  5  to  10  grains ; 
that  of  the  fluid  extract  is  at  first  10  minims, 
but  this  dose  may  rapidly  be  increased.  This 
preparation  may  be  given  in  emulsion  or  in 
capsule.  Various  extracts,  both  of  the  seeds 
and  of  the  bark,  are  also  employed. 

Henry  A.  Griffin. 
JASMINE. — See  Gelsemium. 

JECORIS  ASELLI  OLEUM.— See  Cod- 
liver  OIL. 

JEftUIRITY  is  the  Brazilian  name  given 
to  the  seeds  of  Abrus  precatorius.  Abrus  is 
a  genus  of  climbing  shrubs  indigenous  to 
India  and  now  naturalized  in  all  tropical  coun- 
tries. 

The  seeds,  semen  abri,  are  inodorous  and 
have  a  slight  bean-like  taste.  They  are  em- 
ployed in  India  as  a  standard  weight  (about  1\ 
grain).  They  are  also  used  by  the  natives  for 
the  criminal  poisoning  of  cattle,  the  poison 
being  effected  by  means  of  sharpened  cones 
of  a  dried  paste  made  from  the  seeds  and 
thrust  into  the  cattle. 

The  seeds  are  said  to  be  inert  when  taken 
whole  into  the  stomach  (Warden  and  Waddell, 
of  Calcutta).  They  contain  ahric  acid,  Cu 
H24N3O,  and  two  proteid  poisons,  a  paraglob- 
ulin,  and  an  albumose,  which  are  almost 
identical  in  their  physiological  and  toxic  prop- 
erties with  similar  principles  found  in  snake 
venom,  although  less  powerful.  They  are  a 
powerful  cardiac  poison.  A  temperature  con- 
siderably below  that  necessary  to  coagulate 
albumin  is  sufficient  to  lower  the  activity  of 
the  poison.  Boiling  of  the  watery  infusion  for 
an  instant  renders  the  poison  permanently  in- 
ert. Professor  Warden  (1882)  isolated  from 
the  seeds  crystalline  abrie  acid,  which  is  slight- 
ly soluble  in  cold  water.  An  alkaloid,  most 
probably  a  decomposition  product,  was  ob- 


JUGLANS 

KAVA,  KAVA-KAVA 


562 


tained  by  Rigaud  and  Dusart  (1883),  and  a 
fixed  oil,  with  cholesterin  and  lecithin,  by 
Heokel  and  Sohlagdenhauffien  (1886).  Warden 
and  Waddell  (1884)  gave  the  name  ahrin  to 
the  proteid  compounds  referred  to  above,  to 
which  the  physiological  properties  of  the  seeds 
are  due.  It  is  rendered  inactive  by  moist  heat. 
Abrin  is  probably  identical  with  the  Jequiritin 
of  Bruylants  and  Veaneman  (1885).  The  para- 
globulin  of  this  compound  is  soluble  in  a  15- 
per-cent.  solution  of  sodium  chloride.  Abrin 
is  readily  dissolved  by  cold  water.  In  glycerin 
it  is  also  soluble.  It  is  precipitated  from  its 
aqueous  and  glycerin  solutions  by  alcohol. 
Jequirity  is  said  to  have  been  used  for  centu- 
ries in  Brazil  as  a  popular  remedy  for  granular 
eyelids  and  pannus,  but  it  was  De  Wecker,  of 
Paris,  who  awakened  renewed  interest  in  the 
remedy  by  his  reports  of  its  use  in  his  practice 
in  1883.  A  5-per-cent.  infusion  of  the  seed 
applied  to  the  eye  of  a  rabbit  produced  violent 
inflammation,  with  cedema  and  false  mem- 
brane, ulceration  of  the  cornea,  swelling  of  the 
parotid  and  submaxillary  glands,  and  finally 
internal  suppuration  of  the  eye  and  maxillary 
glands  and  gangrene  of  the  eyelids.  When 
injected  under  the  skin  or  into  the  blood  of  a 
rabbit,  Cornil  and  Berlioz  showed  that  it  pro- 
duced, in  the  former  situation,  abscess  or 
gangrene,  and  in  the  latter  violent  toxic  phe- 
nomena, with  an  enormous  generation  of  bacilli 
in  the  blood.  The  use  of  jequirity  is  limited 
at  present  to  those  cases  of  obstinate  granular 
conjunctivitis  and  pannus,  especially  the  latter 
condition,  which  have  resisted  other  forms  of 
treatment,  and  of  which  some  surgeons  have 
attempted  to  cure  by  inoculation  of  the  con- 
junctival sac,  with  gonorrhoeal  pus.  Its  action, 
therefore,  is  chiefly  substitutive,  removing  an 
existing  inflammation  by^  the  action  of  a 
stronger  but  temporary  one. 

De  Wecker  recommended  that  the  remedy  be 
used  as  follows :  Powder  33  jequirity  berries  and 
macerate  them  for  twenty-four  hours  in  500 
grammes  (1  pint)  of  cold  water ;  add  an  equal 
quantity  of  hot  water  and  filter  when  cool.  Sat- 
tler  recommends  that  the  husks  of  the  seeds  be 
removed  with  hot  water  before  the  infusion  Is 
made.  The  seeds  are  then  powdered  and  200 
c.  c.  (6  fl.  oz.)  of  hot  water  added.  This  infu- 
sion is  allowed  to  stand  for  twenty-four  hours, 
when  it  is  filtered.  Andrews  recommends 
that  the  husks  be  rejected,  the  berries  ground 
and  macerated  in  cold  distilled  water  for  twelve 
hours,  and  that  then  the  infusion  be  filtered, 
care  being  taken  to  make  the  preparation  in 
a  clean  vessel  and  the  maceration  to  be  con- 
ducted in  a  cool  place.  The  solution  should 
be  used  fresh.  Decomposition  renders  it  unfit 
and  dangerous  to  use. 

An  acute  conjunctivitis  follows  the  topical 
application  of  the  infusion  or  powdered  seeds. 
Even  during  the  process  of  pounding  the  seeds 
the  operator  is  liable  to  be  afflicted  with  sneez- 
ing, bronchitis,  and  irritation  of  the  conjunc- 
tiva, and  any  cuts  or  scratches  on  the  fingers 
become  swollen,  painful,  and  surrounded  with 
an  erythematous  blush.  Professor  Sattler,  of 
Erlangen  (1883),  attributed  the  inflammation 
produced  by  the  infusion  of  the  seeds  to  a 


specific  bacillus.  I  (Arch,  of  Med.,  April,  1884) 
showed  that  this  view  was  based  on  error,  as  I 
produced  the  characteristic  inflammation  with 
a  sterilized  infusion  of  the  seeds.  Sattler  ad- 
mitted that  the  severity  of  the  inflammation 
was  directly  proportionate  to  the  strength  of 
the  infusion  and  the  number  of  applications. 
This  is  in  keeping  with  the  known  properties 
of  chemical  poisons.  De  Wecker  reported  that 
the  jequirity  inflammation  was  peculiar  in 
that  it  did  not  tend  to  spread  to  the  cornea  or 
other  tissues,  but  was  confined  to  the  conjunc- 
tival sac  to  which  it  had  been  applied.  How- 
ever, instances  have  been  reported  where  the 
inflammation  spread  to  the  face,  the  neck,  and 
the  upper  part  of  the  chest ;  and  Moura,  of 
Brazil,  has  shown  that  repeated  applications 
of  an  infusion  (5  per  cent.)  produce  in  rabbits 
such  intense  inflammation  as  to  result  in  sup- 
puration of  the  eyeball  and  gangrene  of  the 
eyelids,  and  also  inflammation  of  the  submax- 
illary gland.  In  one  of  Warren  and  Waddell's 
experiments  {Indian  Med.  Craz.,  Calcutta,  June, 
1884)  sloughing  of  the  cornea  resulted  from  a 
single  application  of  a  somewhat  concentrated 
infusion  of  the  seeds.  Purulent  conjunctivitis 
oontra-indieates  the  use  of  jequirity. 

Chronic  inflammation  of  the  middle  ear  and 
chronic  metritis  are  said  to  have  been  cured 
by  jequirity ;  but  the  remedy  should  never, 
under  any  circumstances,  be  used  in  these 
conditions.  Its  use  is,  as  has  been  said  above, 
limited  to  rebellious  cases  of  granular  con- 
junctivitis, but  more  especially  to  dense  pannus. 
The  infusion  (3  per  cent.),  prepared  with  cold 
distilled  water  and  used  always  fresh,  is 
brushed  over  the  conjunctiva  with  cotton 
wrapped  about  a  cotton  holder,  and  twenty- 
four  hours  are  allowed  to  elapse  before  the  ap- 
plication is  repeated.  If  the  powdered  seeds 
are  used,  a  small  quantity  is  dusted  over  the 
conjunctiva.  Within  a  few  hours  after  the 
first  application  of  the  infusion  the  conjunctiva 
becomes  irritated  and  on  the  following  day  it 
may  be  severely  inflamed ;  the  lids  are  cedema- 
tous,  there  is  a  free  discharge  of  watery  fluid 
from  the  eyes,  and  a  false  membrane  is  seen 
on  the  conjunctiva.  The  period  of  irritation 
lasts  from  three  to  four  days  and  is  attended 
with  fever  and  pain  in  the  eyes  and  in  the 
frontal  region.  Of  course  these  signs  will  be 
more  or  less  severe  according  to  the  strength 
of  the  infusion  and  the  susceptibility  of  the 
patient.  If  the  infusion  (or  powder)  gives  rise 
to  but  slight  reaction  after  twenty-four  hours, 
its  use  should  be  continued  until  the  desired 
effect  is  produced.  A  safe  rule  is  to  allow  at 
least  twenty-four  hours  to  elapse  before  mak- 
ing the  second  application. 

The  root  of  the  plant  is  official  in  the  Phar- 
macopmia  of  India  as  a  substitute  for  licorice. 
Abrus  precatorius  is  mentioned  in  the  medical 
writings  of  Susrata.  It  was  introduced  into 
the  Bengal  Pharmacopoeia  in  1844,  and  into 
the  Pharmacopceia  of  India  in  1868. 

Joseph  A.  Andrews. 

JUGLANS  (U.  S.  Ph.),  butternut,  is  the 
bark  of  the  root  of  Juglans  cinerea,  a  familiar 
indigenous  tree,  collected  in  the  autumn.    It 
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contains  a  minute  amount  of  resin,  bitter  ex- 
tractive, salts,  and  a  volatilizable  acid  in  some 
respects  resembling  chrysophanic  acid  and 
termed  juglandic  acid.  Curiously  enough,  no 
tannin  has  been  proved  to  exist  in  the  bark 
and  no  alkaloid  has  been  demonstrated. 

Juglans  is  mildly  cathartic  in  its  action  and 
is  unattended  by  irritant  or  debilitating  prop- 
erties. It  is  suitable  for  administration  in 
simple  constipation,  whether  occasional  or 
habitual.  It  has  been  thought  effective,  too, 
in  dysentery,  and,  combined  with  calomel,  has 
been  recommended  for  use  in  the  hepatic  tor- 
por which  attends  malarial  infection.  The 
remedy  is  given  in  the  form  of  an  extract,  ex- 
tractum  juglandis  (U.  S.  Ph.),  of  which  the 
dose  as  a  laxative  is  from  5  to  10  grains,  and 
as  a  purge  from  20  to  30  grains.  In  Germany 
juglans  leaves  are  official  as  folia  piglandis 
(Ger.  Ph.). — Henry  A.  Geiffin. 

JXTICES. — Lemon-juice,  limonis  succus,  is 
official  in  the  U.  S.  and  Br.  Ph's.  The  ex- 
pressed juices  of  belladonna,  conium,  hyoscy- 
amus,  scoparius,  and  taraxacum,  mixed  with 
enough  rectified  spirit  to  prevent  their  fermen- 
tation when  kept  in  a  cool  place,  and  filtered, 
are  official  in  the  Br.  Ph.  as  succus  ielladonnce, 
succus  conii,  succus  hyoscyami,  succus  scoparii, 
and  succus  taraxaci.  Mulberry- juice,  mori 
succus  (Br.  Ph.),  is  used  in  the  preparation  of 
syrup  of  mulberry.  The  expressed  juices  of 
juniper  and  licorice,  inspissated,  constitute  the 
succus  juniperi  inspissatus  and  the  succus  li- 
quiriticB  of  the  Ger.  Ph.,  which  authorizes  also 
a  purified  preparation  of  inspissated  licorice- 
juice  under  the  name  of  succus  liquiritice  de- 
puratus.    For  the  animal  juices,  see  Animal 

EXTRACTS  AND  JUICES. 

JUNIPER. — The  berries  of  Juniperus  com- 
munis, juniper  berries,  are  carminative  and 
diuretic.  The  oil,  which  gives  the  peculiar 
flavour  to  Holland  gin,  was  formerly  much 
employed  in  the  treatment  of  dropsy.  The 
dose  of  the  oil,  oleum  juniperi  (tJ.  S.  Ph.,  Br. 
Ph.,  Ger.  Ph.),  is  from  1  to  4  minims ;  that  of 
spiritus  juniperi  (U.  S.  Ph.,  Br.  Ph.,  Ger.  Ph.) 
is  from  -J  to  1  fl.  drachm.  Spiritus  juniperi 
compositus  (U.  S.  Ph.)  bears  a  close  resem- 
blance to  Holland  gin ;  the  dose  is  from  2  to  4 
fl.  drachms.  The  dose  of  the  inspissated  juice, 
succus  juniperi  inspissatus  (Ger.  Ph.),  roob  ju- 
niperi (Austr.  Ph.),  is  from  J  to  f  of  a  grain. 

JUTE,  by  itself  or  impregnated  with  an  an- 
tiseptic, has  been  used  as  a  surgical  dressing. 
It  has  been  thought  to  be  more  absorbent  than 
cotton. 


KAIKINE  is  an  artificial  alkaloid  derived 
from  quinoline  and  represented  by  the  formula 
CiiHisNO.HCl.  It  is  probably  the  most  active 
antipyretic  of  all  the  derivatives  of  the  coal- 
tar  products,  but  its  use  is  unfortunately  at- 
tended by  considerable  danger,  as  it  is  a  very 
powerful  cardiac  depressant.  It  also  retards  the 
respiration  and  in  large  doses  has  caused  chills 
and  epileptoid  convulsions.  In  doses  of  from 
4  to  5  grains,  every  hour,  it  causes  a  very  rapid 


decline  of  high  temperatures,  but  its  effects  are 
very  temporary,  and  as  soon  as  its  infiuenoe  be- 
gins to  subside  the  temperature  quickly  rises 
to  its  former  height.  A  mixture  of  equal  parts 
of  this  body  and  of  antipyrine  is  much  more 
prompt  in  its  antipyretic  effects  than  a  similar 
amount  of  either  drug  used  by  itself.  Its  bit- 
ter saline  taste  and  irritating  effects  upon  the 
throat  render  its  administration  very  unpleas- 
ant. It  has  been  given  in  5-grain  doses  every 
hour  until  defervescence  in  fevers  has  occurred, 
and  continued  in  somewhat  smaller  quantities 
as  long  as  seemed  necessary,  its  action  upon 
the  heart  and  respiration  being  carefully 
noted.  Although  it  was  used  to  a  consider- 
able extent  upon  its  first  introduction  into 
medicine,  it  is  now  almost  entirely  abandoned, 
and  very  properly  so,  on  account  of  its  depress- 
ing properties. — Russell  H.  Nevins. 

KAIiIUM. — See  Potassium. 

KAMALA  (U.  S.  Ph.,  Br.  Ph.,  Ger.  Ph.), 
KAMEELA,  consists  of  the  hairs  and  powder 
from  the  seed  capsules  of  Rottlera  tinctoria,  a 
shrub  found  wild  in  Abyssinia,  India,  China, 
Australia,  and  other  Eastern  countries,  where 
it  is  used  extensively  as  an  anthelminthic.  It 
occurs  as  a  fine,  brick-red,  somewhat  granular 
powder  having  many  of  the  physical  charac- 
teristics of  lycopodium.  It  is  usually  adminis- 
tered mixed  with  syrup  in  doses  of  from  1 
to  2  drachms,  every  three  hours,  until  the  de- 
sired effect  has  been  produced,  or  in  an  unoffi- 
cial tincture  in  doses  of  from  1  to  3  fl. 
drachms,  repeated  as  in  the  case  of  the  powder. 
Nausea,  colic,  and  purging  are  not,  as  a  rule, 
caused  by  it,  and  to  insure  success  it  must  be 
followed  by  a  cathartic.  It  is  effectual  against 
all  forms  of  intestinal  worms,  but  is  not  held  in 
high  esteem  outside  of  the  countries  in  which 
it  is  found,  aspidium,  pomegranate  root,  and 
pumpkin  seeds  being  usually  preferred.  It 
may  be  used  when  other  remedies  have  been 
tried  and  have  failed,  but  the  preliminary 
treatment  described  under  anthelminthics  must 
previously  be  undertaken.  (Cf.  Anthelmin- 
thics.)— KussELL  H.  Nevins. 

KAVA,  KAVA-KAVA.— This  drug, 
which  has  been  known  by  the  various  names  of 
ava,  ava-ava,  ava-hava,  kara,  kava,  kaua- 
kaua,  kawa-kawa,  kawa,  yangona,  and  kava- 
kava,  consists  of  the  large  fibrous  roots  of 
Piper  methysticum,  a  shrub  of  the  natural  or- 
der Piperacem  found  in  the  Sandwich,  Fiji, 
and  other  islands  of  the  Southern  Pacific 
Ocean.  Several  varieties  of  this  species  exist, 
and  it  is  said  that  the  variety  which  contains 
the  most  active  properties  grows  on  dry  soil. 

It  is  an  ancBsthetic,  motor  depressant,  di- 
uretic, and  sialagogue.  The  aborigines  of  the 
islands  in  which  it  grows  prepare  from  it  with 
water  or  cocoanut  milk  a  beverage  which  is 
said  by  most  writers  to  plunge  them  into  a 
drowsy  condition  frequently  attended  by  erotic 
dreams  and  followed  by  severe  headache  with 
great  susceptibility  to  noise.  Kesteven  (quoted 
by  Cerna)  is  of  the  opinion  that  this  is  not  a 
condition  of  drunkenness.  He  maintained 
that,  although  inco-ordination  of  "the  motor 
system  is  produced,  the  intellect  remains  un- 
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clouded,  and  he  denies  that  the  debauch  is 
followed  by  headache  or  other  disagreeable 
after-consequences. 

Attention  was  iirst  called  to  kava-kava  by 
Morson  in  1844.  In  1860  Gobley  isolated  a 
resin  which  he  called  methysticin,  but  until 
very  lately  little  or  no  use  has  been  made  of 
the  drug.  According  to  Cerna,  who  has  given 
in  the  Therapeutic  Gazette  for  January,  1891, 
the  best  description  we  hare  of  the  physio- 
logical action  of  kava-kava,  its  internal  or  hy- 
podermic administration  is  soon  followed  by 
loss  of  both  local  and  general  sensibility,  to- 
gether with  muscular  weakness  or  paralysis 
and  a  copious  secretion  of  saliva.  After  a 
while  the  general  sensibility  gradually  returns, 
and  later  the  muscular  affection  passes  away, 
but  the  local  anfesthesia  about  the  point  of  a 
hypodermic  iniection  persists  until  after  all  the 
other  symptoms  have  disappeared.  In  small 
and  moderate  doses  it  stimulates,  but  in  large 
amounts  it  depresses,  the  nervous  system.  It 
diminishes  and  finally  abolishes  reflex  action 
and  produces  motor  and  sensory  paralysis, 
probably  by  means  of  its  action  on  the  spinal 
cord.  Small  doses  slightly  elevate,  large  ones 
depress,  the  bodily  temperature.  A  diminu- 
tion of  the  rate  of  the  heart-beat  and  of  the 
arterial  blood-pressure  is  always  caused,  and 
yet  the  heart-waves  are  larger,  which  shows 
that  there  is  a  certain  amount  of  cardiac  stim- 
ulation. After  small  and  moderate  doses  the 
cardiac  rate  gradually  returns  to  normal,  but 
never  rises  above  that  point ;  after  large  ones 
the  reduction  is  progressive  till  death.  If  the 
administration  of  the  drug  is  preceded  by  sec- 
tion of  the  pneumogastrics,  the  blood-pres- 
sure rises,  a  fact  which  indicates  that  the 
lowering  of  the  blood-pressure  is  due  to  a  pow- 
erful action  of  the  drug  upon  the  cardio-inhib- 
itory  centres.  Small  and  moderate  doses 
stimulate,  but  poisonous  ones  paralyze  respira- 
tion, and  death  results  from  either  respiratory 
or  cardiac  paralysis. 

When  applied  locally  to  a  mucous  mem- 
brane it  causes  a  burning  sensation  soon  fol- 
lowed by  a  local  anaesthesia  which  endures  for 
hours  and  then  slowly  passes  away.  This 
effect  is  probably  due  to  a  direct  action  upon 
the  peripheral  ends  of  the  sensory  nerves. 

The  active  principle  of  kava-kava  has  not 
yet  been  determined,  and  not  very  much  is 
known  about  its  constituents  or  their  action. 
It  contains  two  crystalline  principles,  two  res- 
ins, and  a  volatile  oil.  Kavahin,  otherwise 
known  as  avahiii,  Tcavain,  and  methystin,  is  a 
neutral  principle  which  occurs  in  small,  white 
or  colourless,  odourless,  and  tasteless  silky 
needles,  and  is  insoluble  in  water  and  but 
slightly  soluble  in  cold  alcohol  or  ether.  Yan- 
conin  is  a  similar  crystalline  principle  of  a 
pale-yellow  colour. 

The  two  resins  are  usually  known  as  the  a- 
kava  and  the  j8-kava.  The  a-kava  resin,  which 
also  bears  the  names  of  kawin  and  lewinin,  is 
a  thin,  acrid,  oily,  yellowish-green  substance, 
soluble  in  petroleum  ether.  It  has  a  pungent, 
aromatic  taste  and  a  pleasant  odour. 

In  regard  to  the  action  of  any  of  these  deriv- 
atives there  is  great  doubt.    Some  observers 


have  concluded  that  each  of  them,  unless  inert, 
produces  similar  effects  to  those  of  the  crude 
drug.  Others  are  inclined  to  ascribe  the  diu- 
retic action  of  the  drug  to  the  volatile  oil  to- 
gether with  one  or  both  of  the  resins,  and  its 
action  upon  the  nervous  system  to  the  crys- 
talline principles,  but  this  seems  rather  to  be 
pure  hypothesis  than  to  be  based  on  scientific 
research. 

Although  kava-kava  is  employed  mainly  on 
account  of  its  diuretic  and  antiblennorrhagic 
action,  very  little  is  known  of  its  modus  oper- 
andi. It  exercises  a  favourable  influence  on 
the  mucous  membrane  of  the  genito-urinary 
tract,  and  may  be  used  as  an  antiblennorrhagic 
even  in  the  acute  stage  of  urethral  inflamma- 
tion. It  has  been  recommended  in  gonorrhoea, 
gleet,  elytritis,  acute  and  chronic  cystitis,  re- 
tention and  incontinence  of  urine,  gout,  and 


As  a  local  anaesthet  it  has  been  suggested 
that  it  may  prove  of  value  in  dentistry.  The 
pain  which  attends  its  first  instillation  into 
the  conjunctival  sac  precludes  its  success  as  a 
rival  to  cocaine  in  ophthalmic  work,  but  after 
anaesthesia  of  the  cornea  and  conjunctiva  has 
been  obtained  it  may  be  prolonged  by  kava- 
kava.  Its  taste  is  pleasant,  so  it  may  be  used 
to  disguise  the  taste  of  bitter  or  nauseous 
medicines. 

Kava-kava  is  not  official.  The  fluid  extract 
may  be  used  in  doses  of  from  15  minims  to  a 
fl.  drachm,  or  the  infusion  in  doses  of  from  ^ 
to  1  fl.  drachm. — Matthias  Lanokton  Foster. 

KEFIR,  or  hefyr,  or  Tcephir,  is  a  Caucasian 
product  made  by  fermenting  the  milk  of  cows 
or  other  animals.  The  ferment  employed  is 
said  to  be  the  Bacillus  caucassiciis.  Kefir  is 
used  for  the  same  purposes  as  kumyss. 

KEKATIN,  or  ceratin,  keratimim  (Ger. 
Ph.),  is  a  peculiar  substance  contained  in  the 
epithelial  or  cuticular  structure  of  animals, 
particularly  in  the  nails,  horns,  claws,  hoofs, 
feathers,  hairs,  etc.  It  belongs  to  the  class 
of  albuminoids,  and  contains  usually  a  small 
percentage  of  sulphur,  which  seems  to  be,  how- 
ever, only  loosely  combined.  Its  exact  compo- 
sition has  not  been  determined.  Obtained  in 
as  pure  a  state  as  possible,  it  is  amorphous  and 
insoluble  in  alcohol,  ether,  or  cold  water. 
When  heated  with  water,  under  pressure,  at  a 
temperature  between  150°  and  200°  C.  (302° 
and  392°  F.),  it  is  dissolved.  It  is  also  slowly 
dissolved  by  alkaline  liquids,  especially  when 
warm,  and  by  strong  acetic  acid.  Neither  pep- 
sin nor  trypsin  exerts  any  action  upon  it.  It 
is  this  last-named  property  which  has  led  to 
the  use  of  keratin  in  therapeutics  and  phar- 
macy. When  it  is  desired  to  convey  to  the 
upper  portion  of  the  intestinal  canal,  by  way  of 
the  mouth,  certain  remedies  which,  on  their 
passage  through  the  stomach,  would  be  at- 
tacked by  the  gastric  juice,  such  remedies  are 
best  enveloped  in  a  capsule  or  coating  of  kera- 
tin. This  remains  unchanged  until  the  alka- 
line contents  of  the  duodenum  are  reached, 
when  the  coating  is  slowly  dissolved  and  the 
inclosed  remedy  becomes  free  to  act. 

The  Ger.  Ph.  directs  keratin  to  be  prepared 
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m  the  following  manner :  10  parts  of  scrapings 
of  quills  are  digested  in  a  closed  flask  during 
eight  days  in  a  mixture  of  50  parts  each  of 
ether  and  alcohol,  the  whole  being  frequently 
agitated.  The  liquid  is  then  poured  off,  the 
residue  well  washed  with  lukewarm  water,  and 
then  covered  with  a  solution  of  1  part  of  pepsin 
and  5  parts  of  hydrochloric  acid  in  1,000  parts 
of  water.  The  mixture  is  kept  at  a  tempera- 
ture of  about  40°  C.  (104°  P.)  during  one  day, 
being  frequently  agitated.  The  liquid  having 
then  been  poured  off,  the  residue  is  well 
washed  and  dried.  The  dry  mass  is  now  boiled 
in  a  flask  provided  with  a  reflux  condenser  for 
thirty  hours  with  100  parts  of  acetic  acid  of 
about  96  per  cent.,  whereby  all  the  keratin 
goes  into  solution.  The  mixture  is  separated 
from  the  undissolved  matter  by  filtration 
through  glass-wool  and  the  filtrate  evaporated 
to  a  syrupy  consistence  in  a  porcelain  capsule, 
then  spread  upon  plates  of  glass  and  dried. 
The  product  appears  as  a  brownish-yellow 
powder  or  laminaa,  without  odour  or  taste,  in- 
soluble in  the  ordinary  solvents  or  dilute 
acids,  but  readily  soluble  in  alkalies,  am- 
monia, and  concentrated  acetic  acid. 

In  preparing  keratinized  pills,  the  mass 
should  be  made  without  water,  if  possible; 
preferably  with  the  intervention  of  a  little  fat. 
They  are  then  rolled  or  dipped  in  a  solution 
of  1  part  of  keratin  in  10  parts  each  of  am- 
monia and  water,  and  allowed  to  dry.  One  or 
two  more  coats  are  then  applied  in  the  same 
manner. — Charles  Rice. 

KEBMES  MINEBAIi.— See  under  Anti- 
MosY,  page  114. 

KEROSENE. — This  well-known  illuminat- 
ing oil  is  sometimes  used  topically  as  an  in- 
secticide and  as  a  stimulating  application.  Dr. 
A.  Schirman  {N.  Y.  Med.  Jour.,  Dec.  7,  1895), 
has  employed  it  in  cases  of  wounds  and  ulcers 
in  persons  of  the  poorer  classes  that  had  been 
treated,  according  to  the  pathological  septic 
conditions,  by  the  usual  antiseptic  methods, 
but  were  progressing  very  slowly,  on  account 
of  the  fact  that  time  and  circumstances  did 
not  allow  the  patient  to  apply  these  prepara- 
tions as  often  as  necessary. 

In  cases  of  ulcers,  especially  atonic  and  indo- 
lent ulcers.  Dr.  Schirman  smears  them  with 
commercial  kerosene,  either  pure  or  diluted 
(from  33  to  50  per  cent.)  with  alcohol,  with 
a  small  camel's-hair  brush  or  with  a  piece  of 
gauze  soaked  in  the  solution.  Shortly  after 
the  application  a  burning  sensation  is  felt,  but 
it  soon  passes  away.  The  appearance  and 
character  of  the  ulcers  show  a  change  for  the 
better;  the  discharge  gradually  diminishes, 
and  in  the  course  of  from  two  to  four  weeks  the 
surface  heals  rapidly,  forming  a  scar  without 
any  contraction  of  the  surrounding  parts.  In 
such  cases,  says  Dr.  Schirman,  kerosene  pro- 
duces healing  in  a  comparatively  brief  space 
of  time;  it  is  economical  and  easily  obtained; 
he  has  never  found  the  wound  to  be  complica- 
ted with  any  erysipelatous  process ;  it  does  not 
produce  constitutional  poisoning  through  the 
wound  by  absorption,  as  other  antiseptics 
sometimes  do ;  it  has  not  the  intolerable  smell 


of  some  of  the  others  which  are  now  in  use ; 
and  the  formation  of  a  cicatrix  on  the  ulcers 
is  rapid. 

KINESIOTHEBAPT.— See  under  Exee- 
ciSE,  page  413. 

KINO  (U.  S.  Ph.,  Br.  Ph.).— East  Indian 
kino  is  the  juice  of  Pterocarpus  Marsupium,  a 
leguminous  tree  of  the  Bast  Indies,  obtained 
from  incisions  into  the  trunk  and  inspissated 
without  artificial  heat.  Several  varieties  of 
kino  are  found  in  commerce,  and  the  confusion 
which  attends  both  its  geographical  and  bo- 
tanical origin  is  considerable.  The  well-rec- 
ognised commercial  varieties  of  kino  are  the 
West  Indian,  the  South  American,  the  African, 
the  Australian,  and  the  East  Indian  or  Mala- 
bar. The  last  named  is  the  best  and  is  the 
only  one  recognised  by  the  U.  S.  Ph.  and  the 
Br.  Ph.  It  is  soluble  in  alcohol,  but  only 
slightly  soluble  in  water.  The  active  proper- 
ties of  kino  reside  in  its  tannic  and  gallic 
acids,  the  former  occurring  plentifully  in  the 
drug,  the  latter  scantily.  Further  than  these, 
its  constituents  are  not  therapeutically  im- 
portant, but  among  them  is  a  crystallizable 
substance  called  hinoin,  together  with  kino-red, 
its  anhydride. 

The  physiological  action  of  kino  is  that  of 
its  constituent,  tannic  acid,  and  its  uses  are  as  a 
powerful  astringent.  It  is  much  used  in  diar- 
rhoeas due  to  intestinal  relaxation.  In  acute 
inflammatory  diarrhoea  it  is  contra-indicated. 
In  passive  hcBmorrhage  from  the  intestines  it 
is  valuable.  As  an  astringent  in  conditions 
which  can  not  directly  be  reached  by  it  it  is 
inferior  to  gallic  acid,  but  is  nevertheless  em- 
ployed inpassive  hmmorrhages  from  the  viscera, 
in  leucorrhcea,  and  in  polyuria.  Locally  ap- 
plied, it  exerts  an  astringent  action  that  is  valu- 
able in  relaxed  conditions  of  the  mouth  and 
throat  as  well  as  in  epistaxis.  The  powder  may 
be  serviceable  when  applied  to  indolent  ulcers. 

The  tincture  of  kino,  tinctura  kino  (U.  S. 
Ph.,  Br.  Ph.),  may  be  given  in  doses  of  from  -J 
to  3  fl.  drachms.  It  is  much  used  in  combina- 
tion with  chalk  mixtures.  Compound  powder 
of  kino,  pulvis  kino  compositus  (Br.  Ph.),  con- 
tains 15  parts  of  powdered  kino,  1  part  of  pow- 
dered opium,  and  4  parts  of  powdered  cinnamon 
bark.  The  dose  is  from  5  to  20  grains.  Kino 
is  also  an  ingredient  of  the  pulvis  catechu  com- 
positus (Br.  Ph.). — Heney  A.  Griffin. 

KOCHIN. — Tuberculin.  See  under  Ani- 
mal EXTRACTS  AND  JUICES,  page  81, 

KOLA. — See  Sterculia. 

KOXTMYS.— See  Kumyss. 

KOTJSSO.— See  Cusso. 

KBAMEBIA  (U.  S.  Ph.),  kramerim  radix 
(Br.  Ph.),  radix  ratanhice  (Ger.  Ph.),  rhatany, 
is  the  root  of  Krameria  triandra  (Peruvian 
rhatany)  or  of  Krameria  ixina  (Savanilla  rhat- 
any), small  shrubs  growing  in  South  America, 
and  especially  in  Peru  and  Bolivia.  The  Ger. 
Ph.  recognizes  Krameria  triandra  only.  The 
bark  of  the  root  is  strongly  astringent  in  taste 
but  is  practically  devoid  of  odour.  The  woody 
part  is  without  odour  and  taste,  and  is  rela- 
tively inactive ;  the  smaller  roots  are  therefore 
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preferred  as  having  a  larger  proportion  of 
barli.  Krameria  contains  tannic  acid  (kra- 
meria-tannic  acid),  gum,  starch,  sugar,  lignin, 
and  a  peculiar  acid  called  krameric  acid.  An 
alkaloid  has  also  been  isolated  and  is  called 
ratanhine.  The  active  ingredient  of  krameria, 
however,  is  tannin. 

The  physiological  action  of  krameria  is  that 
of  a  powerful  astringent,  and  its  therapeutics 
is  practically  the  same  as  that  of  kino.  Thus, 
it  IS  given  in  chrotiic  diarrhma,  in  dysentery, 
and  in  passive  bleeding  from  the  intestines.  It 
is  also  used  internally  in  other  viscereal  haem- 
orrhages, if  passive,  and  for  leucorrhcea.  It  is 
applied  locally  to  relaxed  mucosCE,  and  especially 
those  of  the  mouth  and  throat.  Of  powdered 
krameria  from  20  to  30  grains  may  be  given,  or 
a  decoction  made  with  1  oz.  to  1  pint  may  be 
preferred,  in  doses  of  from  1  to  2  fl.  oz.  The 
aqueous  extract,  extractum  kramerim  (IT.  S.  Ph., 
Br.  Ph.),  is  given  in  doses  of  from  5  to  20  grains. 
Of  the  fluid  extract,  extractum  kramerim  flu- 
idum  (0.  S.  Ph.),  the  dose  is  from  10  to  60 
minims.  Troches  of  krameria,  trochisci  kra- 
merim (U.  S.  Ph.),  contain  almost  a  grain  of 
extract  of  krameria  in  each.  They  are  useful 
in  chronic  pharyngitis.  Tincture  of  krameria, 
tinctura  kramerim  {U.  S.  Ph.,  Br.  Ph.),  tine- 
tura  ratanhim  (Ger.  Ph.),  is  given  in  doses  of 
from  I  to  3  fl.  drachms.  Infusion  of  rhatany, 
infusum  kramerim  (Br.  Ph.),  is  made  with  1 
part  of  krameria  and  20  fl.  parts  of  boiling 
distilled  water.  The  dose  is  from  1  to  2  fl. 
oz.  Krameria  is  also  an  ingredient  of  pulvis 
catechu  compositus  (Br.  Ph.).  The  syrup,  syr- 
iipus  kramerim  (IT.  S.  Ph.),  is  made  by  adding 
55  parts  of  syrup  to  45  of  the  fluid  extract. 
The  dose  is  from  20  to  120  minims. 

Henkt  a.  G-riffin. 

KBESIN  is  the  name  of  a  German  proprie- 
tary antiseptic  and  disinfectant.  It  is  de- 
scribed as  a  brown  liquid  having  the  odour  of 
cresol,  readily  misoible  with  water  in  all  pro- 
portions. It  is  said  to  be  less  poisonous  than 
carbolic  acid. 

KRISTAIilNE.— See  Cristalline. 

KTJMYSS. — Fermented  milk  has  been  used 
as  a  food  from  very  ancient  times,  chiefly  by 
the  nomadio  tribes  of  the  East.  The  Tartars, 
the  Scythians,  and  the  various  tribes  inhabit- 
ing the  Steppes  convert  milk  into  the  substance 
known  as  kumyss.  It  is  closely  allied  to  the 
kefir,  or  kephir,  of  the  Caucasian  moun- 
taineers, the  lelan  of  the  Arabians,  and  the 
yaourt  of  the  Turks.  The  kumyss  of  the  Rus- 
sian tribes  is  prepared  almost  exclusively  from 
mare's  milk,  but  cow's  milk  is  sometimes  used 
by  them.  The  milk  of  the  mare  contains  less 
casein  and  fat  and  much  more  lactose  than 
that  of  the  cow.  It  undergoes  fermentation 
much  more  readily,  therefore,  than  cow's  milk, 
and  can  be  kept  for  but  short  periods  of  time. 
As  the  wealth  of  the  nomadic  tribes  consists 
largely  of  herds  of  horses,  it  is  readily  under- 
stood why  the  use  of  fermented  milk  should 
be  so  universal  among  them.  The  kumyss  of 
the  Steppes  is  made  by  continually  adding  to 
the  milk  skin-bags  fresh  milk  as  the  kumyss  is 
withdrawn,  the  bags  never  being  washed.    It 


undergoes  a  true  alcoholic  fermentation,  the 
lactose  being  broken  up  into  alcohol  and  car- 
bonic acid.  The  kumyss  cure,  in  which  the 
patient  is  sent  out  on  the  Steppes,  has  been 
vaunted  as  extremely  eflicacious,  but  the  cli- 
mate and  the  life  in  the  open  air  are  undoubt- 
edly factors  of  very  great  importance  in 
securing  the  favourable  results.  It  is  a  mode 
of  treatment,  however,  which  has  but  little 
interest  for  the  American  physician. 

A  milk  preparation  called  kumyss  has,  dur- 
ing recent  years,  come  into  extensive  use  in  the 
United  States.  There  is  no  reason  to  suppose 
that  the  word  is  not  properly  used  when  ap- 
plied to  milk  which  has  undergone  alcoholic 
fermentation.  There  is,  further,  no  reason  to 
suppose  that  kumyss,  prepared  scientifically, 
is  not  as  valuable  a  dietetic  agent  as  that  pre- 
pared by  a  half -civilized  tribe  in  dirty  skin- 
bags.  It  is  certainly  more  cleanly  and  whole- 
some. 

Kufnyss  is  defined  in  the  Proceedings  of  the 
American  Pharmaceutical  Association  as  a 
"  beverage  prepared  by  fermenting  cow's  milk 
with  yeast  and  sugar,  in  bottles  closely  corked, 
for  six  hours  at  a  temperature  of  75°  to  90°  P., 
and  then  transferred  to  a  cool  place." 

The  National  Formulary  gives  the  following 
directions  for  its  preparation : 

Cow's  milk,  fresh 32  fl.  oz. ; 

Yeast,  semi-liquid 60  minims; 

Sugar 1  troy  oz. 

Dissolve  the  sugar  in  the  milk,  contained  in 
a  strong  bottle,  add  the  yeast,  cork  the  bottle 
securely  and  keep  it  at  a  temperature  between 
23°  and  82°  C.  (75°  to  90°  F.)  for  six  hours; 
then  transfer  it  to  a  cool  place.  The  following 
formula  is  advised  by  WolfE : 

Grape  sugar ^    -}  oz. ; 

Compressed  yeast 20  grains ; 

Water 4  oz. ; 

Milk enough  to  make  1  quart. 

Dissolve  the  sugar  and  yeast  in  the  water 
and  add  the  solution  to  the  milk  contained  in 
a  strong  bottle,  cork  it  securely,  and  keep  it  at 
a  temperature  of  50°  F.  for  three  or  four  days, 
then  place  it  on  ice. 

Milk  readily  undergoes  alcoholic  fermenta- 
tion under  the  influence  of  certain  ferments.  It 
is  urged  that  true  kumyss  should  be  made  from 
milk  modified  to  resemble  mare's  milk  with 
the  addition  of  a  special  ferment.  Dr.  Brush 
gives  the  following  method :  "  To  a  given 
quantity  of  milk  I  add  four  per  cent,  of  milk- 
sugar  ;  take  one  third  of  the  milk,  precipitate 
from  it  the  casein,  and  add  the  resulting  whey 
to  the  milk  I  had  taken  it  from  ;  then,  to  make 
with  this  the  kumyss,  I  add  a  proper  ferment, 
and  during  the  coagulation  of  the  casein  the 
fermenting  mass  is  constantly  kept  in  a  state 
of  agitation,  which  breaks  up  the  casein  and 
leaves  it  in  the  condition  which  it  presents  in 
the  milk  of  the  non-ruminant  animals." 

The  composition  of  kumyss  is  so  variable 
that  it  is  impossible  to  give  any  table  which 
will  convey  an  accurate  idea  of  the  constituents 
of  any  given  sample.  It  varies  with  the  quality 
of  the  milk  used,  the  method  of  preparation, 
and  the  length  of  the  period  of  fermentation. 
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The  casein  is  somewhat  changed,  being  partial- 
ly transformed  into  peptone.  It  forms  into 
smaller  masses  than  in  milk  coagulated  in  the 
usual  manner.  Kumyss  contains  alcohol,  car- 
bonic acid,  lactic  acid,  sugar,  fat,  casein,  and 
salts.  The  proportion  of  alcohol  is  sometimes 
as  great  as  three  per  cent. 

As  a  food,  kumyss  is  highly  nutritious  and 
very  easily  digested  and  assimilated.  If  too 
fresh,  it  is  apt  to  produce  colic  and  flatulence. 
If  too  old,  it  causes  constipation.  It  is  strongly 
diuretic,  and,  owing  to  the  presence  of  the  al- 
cohol, distinctly  stimulating.  It  is  frequently 
tolerated  by  the  stomach  when  every  other 
form  of  food  is  rejected.  It  possesses  the 
power  to  a  marked  degree  of  improving  nutri- 
tion, and  is  one  of  the  most  elHoient  fat-pro- 
ducing foods  at  our  command.  It  is  therefore 
well  adapted  for  use  in  wasting  diseases,  and 
has  obtained  a  well-deserved  reputation  in 
phthisis,  chronic  bronchitis,  and  diseases  of  the 
stomach  and  bowels.  It  often  proves  a  most 
valuable  article  of  diet  when  the  stomach  is 
irritable  and  digestion  impaired.  Owing  to  its 
thirst-allaying  powers  it  is  valuable  in  acute 
febrile  conditions,  and  is  also  largely  used 
in  the  convalescence  of  acute  diseases.  It  is 
very  extensively  used  by  abdominal  surgeons, 
for,  as  a  rule,  no  other  article  of  food  is  better 
tolerated  by  the  stomach  or  causes  less  disturb- 
ance after  operations.  It  is  not  well  adapted 
to  the  use  of  young  infants,  but  in  the  wasting 
diseases  and  conditions  of  impaired  digestion 
so  common  in  children  over  six  or  eight  months 
old  it  sometimes  proves  of  the  utmost  value. 

[Dr.  John  H.  Girdner  {!/'.  Y.  Med.  Jour., 
Jan.  12,  1895)  says  he  not  infrequently  finds 
patients  who  dislike  kumyss  on  account  of  its 
acid  taste,  and  who  object  to  matzoon  because 
it  "  lies  heavy  on  the  stomach."  This  has  led 
him  to  try  a  mixture  of  the  two,  and  after 
considerable  use  of  a  mixture  of  equal  parts  of 
these  two  articles  of  diet  he  believes  such  a 
mixture  is  not  only  more  palatable  but  more 
nutritious  than  either  preparation  when  taken 
by  itself.] — Plovd  M.  Cbandall. 


IiABTTRNXJM. — See  Cytisus  Laburnum. 

LAC  (Br.  Ph.).— See  Milk. 

LACTIC  ACID,  acidum  lacticum  (U.  S. 
Ph.,  Br.  Ph.,  Ger.  Ph.),  is  an  organic  acid  pro- 
duced by  the  lactic  fermentation  of  sugar  and 
containing  about  75  per  cent.,  by  weight,  of 
absolute  lactic  acid,  HCsHjOs,  and  25  per  cent, 
of  water.  It  is  a  syrupy  liquid  without  colour 
or  odour,  but  of  a  pure  acid  taste.  It  absorbs 
moisture  from  damp  air,  and  is  miscible  in  all 
proportions  with  water  and  with  alcohol. 

Locally  applied,  lactic  acid  is  a  solvent  of 
false  membranes  and  a  catheretic  to  ulcera- 
tions and  callosities.  Its  application  in  full 
strength  to  mucous  surfaces  and  highly  or- 
ganized tissues  is  mildly  caustic.  The  acid 
possesses  some  slight  antiseptic  power.  The 
gastric  juice  normally  contains  a  small  amount 
of  lactic  acid,  and  in  apeptic  and  some  dyspep- 
tic conditions,  therefore,  it  is  a  physiological 


remedy.  In  large  doses  it  is  irritant  and  pro- 
ductive of  epigastric  pain  and  flatulence.  As 
lactic  acid  is  believed  to  occur  free  in  the  blood 
in  some  diseased  conditions,  the  suggestion  that 
its  excess  there  is  responsible  for  rheumatic 
manifestations  is  of  much  interest.  This  in- 
terest is  the  greater  because  the  experimental 
injection  of  the  acid  into  the  peritonaeum  in 
dogs  has  been  followed  by  endocardial  inflam- 
mation, and  because  its  continued  employment 
in  considerable  doses  in  man  has  been  followed 
by  symptoms  resembling  those  of  rheumatism. 
This  belief  is,  however,  not  generally  enter- 
tained, and  most  authorities  prefer  to  think 
the  lactic-acid  accumulation  an  accompaniment 
or  an  effect  rather  than  a  cause  of  rheumatism. 
Because  of  its  relation  to  normal  digestion  lac- 
tic acid  has  been  administered  in  atonic  dys- 
pepsia, and  often  in  combination  with  pepsin. 
In  gastric  superacidity  the  remedy  may  ba 
useful,  but  here  its  administration  should  be 
before  meals,  that  diminution  of  gastric  secre- 
tion may  occur ;  not  after  meals,  as  is  proper 
in  deficiency  of  gastric  secretion.  Diarrheal 
conditions  are  sometimes  benefited  by  the  acid, 
among  them  tuberculous  diarrhoea,  but  espe- 
cially the  diarrhoea  of  children,  in  which  the 
movements  contain  undigested  food,  and  often 
are  green  in  colour.  The  fact  that  freshly  pre- 
cipitated calcium  phosphate  maybe  redissolved 
by  lactic  acid  has  led  to  the  use  of  this  drug  in 
phosphaturia,  and  even  in  cases  of  gross  phos- 
phatic  deposit.  Other  urinary  deposits  have 
also  been  thought  to  be  corrected  by  its  use, 
but  irrationally,  unless  they  were  manifestations 
of  faulty  digestion  which  it  has  served  to  re- 
move. The  supposed  hypnotic  action  of  lactic 
acid  is  ingeniously  explained  by  attributing 
sleep  to  the  presence  of  the  products  of  tissue 
metamorphosis  in  the  blood.  Of  these  products 
lactic  acid  is  one,  and  hence  it  has  been  recom- 
mended as  a  soporific.  Unfortunately,  the  ex- 
planation, though  ingenious,  can  not  make  the 
acid  a  reliable  hypnotic,  and  to  cause  sleep  it  is 
but  little  employed.  Like  many  another  drug, 
lactic  acid  has  been  highly  extolled  as  a  remedy 
against  diabetes,  but,  like  most  of  its  associates, 
it  has  been  conspicuous  for  its  failures.  More- 
over, the  continued  use  of  the  large  doses  which 
this  disease  requires  may  be  disadvantageous, 
and  perhaps  injurious. 

The  chief  value  of  the  remedy,  therapeutic- 
ally, resides  in  its  local  application.  Prom  its 
action  to  dissolve  false  membranes,  solutions 
which  contain  it  have  been  used  in  croup  and 
diphtheria,  both  as  gargles  and  as  sprays. 
For  spraying,  a  4-  or  5-per-oent.  solution  will 
be  appropriate ;  for  gargling  or  swabbing,  the 
solution  may  be  somewhat  stronger.  Tuber- 
culous laryngitis  is  remarkably  benefited  by 
the  application  of  lactic  acid.  The  solutions 
employed  vary  in  strength  up  to  the  undiluted 
acid,  but  the  first  applications  should  not  ex- 
ceed 50  per  cent,  in  strength,  and  should  be 
gradually  made  stronger,  lest  otherwise  inflam- 
matory reaction  be  too  great.  The  applications 
are  made  every  other  day  at  first,  then  every 
day,  by  means  of  a  brush,  the  parts  having 
previously  been  cleansed  and  cocainized.  A 
considerable  amount  of  burning  pain  may  re- 
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suit  and  last  for  several  hours.  In  the  same 
way  nasal  and  lingual  tuberculosis  have  been 
treated.  Lactic  acid  in  a  concentrated  form, 
or  combined  with  salicylic  acid,  has  been  rec- 
ommended for  the  slow  destruction  of  such 
lesions  as  lupus,  epithelioma,  tuberculous  ulcer- 
ations, and  papillomata. 

The  dose  of  lactic  acid  is  from  15  to  30 
minims,  well  diluted.  Diluted  lactic  acid, 
acidum  lacticum  dilutum  (Br.  Ph.),  contains 
1.5  parts  of  lactic  acid  and  enough  distilled 
water  to  make  100  parts.  The  dose  is  from  i 
to  3  fl.  drachms.  Lactic  acid  is  an  ingredient 
of  syrupus  calcii  lactophosphatis  (U.  S.  Ph.). 

The  incompatibles  of  lactic  acid  are  alkalies 
and  mineral  salts. 

[Lactic  acid  has  been  thought  to  exercise  a 
destructive  action  on  diseased  tissue,  leaving 
healthy  structures  unaffected.  Dr.  Delshen- 
koff  (cited  in  the  Lancet,  June  8,  1895)  has 
found  it  very  useful  as  a  local  application  in 
corneal  ulcers.  In  chronic  cases,  with  intense 
photophobia  and  marked  hyperseraia  of  the 
vessels  surrounding  the  cornea,  a  single  appli- 
cation of  a  50-per-cent.  solution  of  lactic  acid, 
made  with  a  pointed  bit  of  wood,  generally 
enables  the  patient  to  bear  the  light  quite 
well,  and  sometimes  is  sufficient  to  prevent 
the  ulcer  spreading,  especially  if  it  has  not 
already  attained  any  considerable  dimensions. 
An  eschar  is  of  course  formed,  which  falls  off 
in  three  or  four  days,  revealing  a  healthy  base, 
which  is  seen  to  be  already  commencing  to 
cicatrize.  The  application  of  the  acid  is  not 
painful,  and  if  by  accident  a  healthy  part  of 
the  conjunctiva  is  touched,  the  effect  is  so 
slight  that  by  the  next  day  the  epithelium 
will  be  found  to  be  replaced.] 

Henry  A.  Gkiffin. 

LACTOL,    LACTONAPHTHOL.— This 

preparation,  described  as  lactic  ether  of  naph- 
thol,  has  been  prepared  by  a  French  chemist, 
M.  Coez,  who  reports  that  he  has  taken  15 
grains  of  it  daily  for  several  days  in  succession 
without  feeling  the  least  inconvenience.  It  is 
said  to  be  tasteless  and  to  split  up  in  the 
digestive  canal  into  lactic  acid  and  naphthol. 
No  reports  on  its  therapeutical  properties  have 
yet  been  published. 

LACTOPEPTIITE.— This  is  an  American 
proprietary  preparation  said  to  consist  of  pep- 
sin, pancreatin,  lactic  acid,  hydrochloric  acid, 
diastase,  and  sugar  of  milk.  It  is  used  for  the 
same  purposes  as  pepsin. 

LACTOPHEN'IN'E,  or  lactylphenetidine, 
is  a  derivative  of  phenacetine  in  which  lac- 
tyl  replaces  acetyl.     Its  formula  is  given  as 

C»H4^NH.CH,.0H.CH,.C0.  ^*  '^  *  '^^'^^' 
crystalline  powder,  odourless,  of  a  slightly  bit- 
ter taste,  soluble  in  330  parts  of  water.  It  has 
been  used  as  an  antipyretic,  analgetic,  antir- 
rheumatic,  and  hypnotic.  The  antipyretic 
dose  is  about  8  grains  ;  the  hypnotic,  15  grains. 
Von  Jaksch  thinks  it  has  a  soothing  effect 
quite  apart  from  its  action  as  an  antipyretic 
and  analgetic.  It  is  said  to  be  comparatively 
harmless ;_  Cadeao  (Lyon  med.,  Dec.  8,  1895) 
has  found'  it  to  produce  mild  diarrhoea  occa- 


sionally, but  this,  he  remarks,  is  rather  bene- 
ficial in  many  febrile  diseases.  It  has  been  used 
in  typhoid  fever,  articular  rheumatism,  influ- 
inza,  scarlet  fever,  and  other  acute  febrile  dis- 
eases. 

LACTUCA  (Br.  Ph.).— This  is  the  flower- 
ing herb  of  Lactuca  virosa,  the  acriii  lettuce 
of  Europe.  The  dose  of  the  extract,  extractum 
lactue(B  (Br.  Ph.),  is  from  5  to  15  grains.  For 
its  medicinal  uses,  see  Lactucaeium. 

LACTUCABIXIM  (U.  S.  Ph.)  is  the  in- 
spissated milky  juice  of  several  species  of  let- 
tuce. It  was  formerly  held  in  high  repute  on 
account  of  its  assumed  antaphrodisiac  and  so- 
porific properties.  The  evidence  is  that  the 
lettuce  used  by  the  G-reeks  did  possess  these 
virtues  to  a  much  greater  extent  than  any  va- 
riety now  known.  Our  common  garden  vari- 
ety is  reputed  to  be  somewhat  soporific  when 
eaten  in  considerable  quantities,  but  there 
seems  to  be  little  to  support  this  theory  beyond 
tradition.  The  action  of  the  drug  is  very  ca- 
pricious. It  is  absolutely  without  effect  in 
many  cases,  but  in  others  it  seems  to  produce 
slight  soporific  effects.  As  an  antaphrodisiac 
it  is  nearly  valueless.  It  may  be  given  in  al- 
most any  quantity.  It  sometimes  is  useful  as 
a  placebo,  or  when  opium  and  its  alkaloids  are 
strongly  contra-indicated.  The  most  that  can 
be  said  for  it  is  that  it  can  do  no  harm  and 
may  do  a  little  good.  In  slight  irritation  of 
the  larynx  laetucarium  paste,  a  French  pro- 
prietary preparation,  is  sometimes  useful,  but 
whether  the  benefit  derived  from  it  is  due  to 
the  laetucarium  or  to  its  vehicle  is  somewhat 
problematical.  It  is  maintained  that  it  will  in 
some  cases  prevent  the  nausea  which  follows 
the  use  of  opium  and  morphine,  and  it  is  well 
worth  a  trial  for  this  pnrpose. 

Tinctura  lactucarii  (17.  S.  Ph.)  is  used  in  the 
preparation  of  the  syrup,  syrupus  lactucarii 
(U.  S.  Ph.),  which  contains  1  part  of  the  tinc- 
ture in  10  parts,  and  is  used  in  almost  any  de- 
sired dose  and  as  a  vehicle  for  cough  mixtures. 
For  the  extract  of  lactuca  (Br.  Ph.),  see  under 
IjACtuoa.  The  Fr.  Cod.  orders  an  opiated 
syrup  of  laetucarium  of  which  |  fl.  oz.  should 
contain  about  tV  of  a  grain  of  aqueous  extract 
of  opium.  A  crude  variety  is  said,  upon  slight 
authority,  to  have  been  the  opium  of  Galen. 
Russell  H.  Nevins. 

LACTXJCIN'  is  a  bitter  crystalline  principle 
obtained  from  the  juice  of  Lactuca  mrosa. 
The  formula  has  been  given  as  CsaHisOi  and 
as  CajHiiOe.  It  has  been  employed  as  a  hyp- 
notic in  doses  of  from  1  to  5  grains. 

LAMELLiE  (Br.  Ph.)  are  gelatin  discs 
containing  a  medicament  for  application  with- 
in the  conjunctival  sac.  Lamellse  of  atropine, 
of  cocaine,  and  of  physostigmine  are  official  in 
the  Br.  Ph. 

LAIVEINARIA  is  a  genus  of  dark-spored  al- 
gae, or  seaweeds,  of  the  order  Laminariacece. 
The  plants  have  no  proper  leaves,  but  "  a  plain, 
flat,  blade-like,  ribless  expansion  which  is 
either  simple  or  cloven."  There  are  several 
species,  many  of  which  yield  iodine  in  abun- 
dance. 
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Laminaria  digitata,  tangle,  sea-tangle,  Dev- 
il's apron,  grows  in  shallow  portions  of  the 
North  Atlantic  Ocean.  Owing  to  its  property 
of  shrinking  greatly  on  dryin.s,  and  swelling 
again  on  absorption  of  moisture,  it  has  been 
extensively  used  in  place  of  sponge  tents  for 
dilating  the  cervix  uteri.  Pieces  of  the  stalk 
are  turned  into  smooth  pencils  half  an  inch  or 
less  in  thickness.  Introduced  into  the  cervical 
canal,  the  pencil  becomes  soaked  with  watery 
fluid  and  swells  to  five  or  six  times  its  diameter 
in  the  dry  state,  and  thus  expands  the  cervix. 
Its  advantage  over  the  sponge  tent  consists 
in  its  small  size,  its  distending  power,  the  mod- 
erate retention  of  secretions,  and  its  rigidity.  It 
is  now  seldom  employed  in  gynaecological  prac- 
tice, however,  tents  having  given  place  to  other 
means  of  dilatation. 

Laminaria  palmata  is  a  variety  of  Lami- 
naria digitata.  Charcoal  made  from  this 
variety  of  seaweed  is  said  to  possess  more 
deodorizing  and  decolourizing  power  than  ani- 
mal charcoal. — Charles  Jeweit. 

LANOLIIT,  adeps  lance  hydrosus  (U.  S.  Ph.), 
is  a  fatty  substance  prepared  from  sheep's 
wool  and  consists  of  a  mixture  of  the  choles- 
terin  ether  of  stearic  acid  (CsiiH4sCiBH,B02) 
with  those  of  palmitic,  oleic,  valerianic,  ben- 
zoic, and  probably  other  acids,  and  with  a 
resin-like  body  and  colouring  matter.  In 
common  with  the  other  keratogenous  tissues, 
such  as  hair,  feathers,  skins,  hoofs,  etc.,  wool 
contains  a  peculiar  fat  which  is  combined  with 
potassium  and  known  as  suint  (Ger.,  Woll- 
schweiss),  and  is  quite  different  from  the  glyc- 
erin fats  and  from  the  mineral  oils.  The 
chief  advantages  alleged  for  it  over  the  latter 
are  that,  being  derived  from  keratin-holding 
tissues,  it  is  more  readily  taken  up  by  the  skin 
when  applied  externally,  is  miscible  with 
water,  and,  furthermore,  is  not  subject,  as 
most  glycerin  fats  are,  to  decomposition. 
Wool  contains  from  30  to  45  per  cent,  of  fat, 
which  is  obtained  first  in  the  form  of  an  emul- 
sion by  means  of  alkalies.  By  centrifugal  ac- 
tion these  separate  a  thin  milky  fluid  and  a 
thicker  creamy  substance,  which  latter  is  the 
pure  lanolin.  It  may  also  be  obtained  by  first 
thoroughly  cleansing  the  wool  and  then  ex- 
hausting it  with  solvents,  such  as  benzin,  ben- 
zol, or  ether,  the  solvent  being  afterward 
distilled  off.  The  pure  lanolin  is  of  a  yellow- 
ish, light-brown,  or  greenish-brown  colour,  of 
rather  tough  consistence,  and  has  but  a  slight 
odour.  It  can  take  up  100  per  cent,  of  water, 
and  then  becomes  a  light-yellow  salve.  The 
fat  does  not  dissolve  in  water,  but  on  the  addi- 
tion of  soap  and  alkalies  forms  a  strong  milky 
emulsion.  It  readily  mixes  with  glycerin,  and 
in  this  combination  unites  with  any  other 
fat.  When  rubbed  into  the  skin  it  evinces 
great  diffusibility.  When  a  5-per-cent.  car- 
bolic-acid lanolin  ointment  is  rubbed  into  the 
back  of  the  hand  for  a  minute  or  two  a  feel- 
ing of  numbness  is  produced.  If  a  lanolin 
salve  containing  corrosive  sublimate  in  the  pro- 
portion of  1  to  1,000  is  rubbed  in,  it  is  followed 
in  a  few  minutes  by  the  characteristic  metallic 
taste  in  the  mouth.    It  is  said,  however,  that 


potassium  iodide  is  less  readily  absorbed — less 
so  than  when  mixed  with  vaseline. 

The  ordinary  white  lanolin  contains  25  per 
cent,  of  water.  Anhydrous  lanolin  (lanolinum 
sine  aqua)  is  of  a  light-brown  colour,  of  unctu- 
ous consistence,  and  of  neutral  reaction.  It 
melts  at  113°  F.,  and  forms  homogeneous  com- 
binations with  watery  and  alcoholic  fluids,  as 
well  as  with  fatty  and  ethereal  oils.  It  does 
not  become  rancid,  and  for  this  reason  forms 
an  excellent  base  for  various  ointments.  It  is 
said  to  be  a  good  vehicle  for  preserving  the 
vaccine  virus.  It  is  employed  in  the  prepara- 
tion of  plasters,  and  especially  where  large 
quantities  of  saline  solutions  or  extracts  of 
fatty  substances  are  to  be  incorporated  in  oint- 
ments. When  drugs  in  the  form  of  powder 
are  to  be  used,  without  water,  it  is  considered 
best  to  add  50  per  cent,  of  olive  oil  or,  better, 
a  little  vaseline. 

For  an  ointment  base  {unguentum  lanolini) 
it  is  advised  that  65  parts  of  anhydrous  lanolin, 
30  of  liquid  paraflin  or  vaseline,  and  5  of  cera- 
sin  be  melted  together  and  afterward  tritu- 
rated with  30  parts  of  water ;  or  66  parts,  each, 
of  anhydrous  lanolin  and  liquid  paraflin,  1 
part  of  cerasin,  and  65  parts  of  water.  Unna 
found  that  lanolin,  when  mixed  with  a  glyc- 
erin fat,  would  take  up  more  water  than  lano- 
lin alone,  and  where  an  evaporating  and 
cooling  effect  is  desired  he  recommends  the 
following  Kiihlsalbe  : 

5  Lanolin 10  parts ; 

Lard 20     " 

Rose  water 80     " 

M. 

And  also  a  "  cream  "  salve  (Sahmsalie)  with  a 
still  larger  proportion  of  water  (10  parts  of 
lanolin,  20  of  lard,  and  60  of  rose  water). 
With  these  may  be  incorporated  various  me- 
dicaments. 

For  mercurial  inunctions  the  following  may 
be  used :  100  parts  of  mercury,  200  of  lanolin, 
5  of  mercurial  ointment,  and  50  of  lard. 

As  an  injection  in  gonorrhcea  1  part  of  an- 
hydrous lanolin  is  mixed  with  3  parts  of  oil  of 
sweet  almonds,  and  to  an  ounce  of  this  mix- 
ture there  is  added  2  grains  of  sulphate  of  zinc 
dissolved  in  a  scruple  of  water. 

A  good  dusting  powder  for  irritable  or  in- 
flamed cutaneous  surfaces  may  be  made  by 
dissolving  lanolin  in  ether,  alcohol,  chloroform, 
or  acetone,  mixing  the  solution  with  carbonate 
of  magnesium,  and  allowing  it  to  stand  till  it 
is  thoroughly  dry.  The  mass  is  then  tritu- 
rated and  a  sufficient  quantity  of  starch  added. 
Instead  of  the  magnesia,  talc  or  zinc  oxide 
may  be  used. 

[A  new  German  proprietary  preparation 
termed  adeps  lance  is  said  by  Dr.  Georg  J. 
Muller,  of  Berlin  {Mntsh.  f.  prakt.  Dermatol, 
Jan.  1,  1896),  to  differ  from  lanolin  in  being 
isolated  from  the  crude  fat  by  a  mechanical 
process,  and  not  by  chemical  procedures,  and 
to  have  a  melting  point  lower  than  that  of  the 
crude  fat.  He  speaks  of  it  as  a  cholesterin 
fat.  He  has  employed  it  as  a  basis  for  oint- 
ments, and  finds  it  non-irritating.  He  says 
that  for  cosmetic  preparations  its  consistence 
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should  be  reduced  by  the  addition  of  oil  or 
American  vaseline.  He  quotes  Sack  as  saying 
that  it  is  capable  of  taking  up  three  times  its 
weight  of  water.]— Edward  B.  Beonson. 

LANTANA,  LANTANINE.— Lantana 
is  a  genus  of  verbenaceous  shrubs.  A  Brazil- 
ian species,  Lantana  hrasiliensis,  yerba  sa- 
grada,  yields  the  alkaloid  lantanine,  which  acts 
as  a  circulatory  sedative  and  as  an  antipyretic. 
As  an  antipyretic,  it  is  given  in  doses  of  1^ 
grain,  from  ten  to  twenty  of  which  are  ad- 
ministered in  the  course  of  twenty-four  hours. 
It  has  been  recommended  as  a  remedy  for  ma- 
larial fevers  by  Dr.  Buiza,  of  Lima,  who  says 
that  it  is  tolerated  by  the  most  delicate  stom- 
achs, and  that  intermittent  fevers  that  have 
proved  rebellious  to  quinine  have  yielded  to 
one  dose  of  30  grains  of  lantanine  given  imme- 
diately after  a  paroxysm.  It  is  best  given  in 
pills  or  capsules. 

LAPPA  (U.  S.  Ph.),  burdock  root,  is  a 
coarse  biennial  that  grows  commonly  in  the 
United  States  and  Europe.  Several  species. 
Lappa  major,  Lappa  minor,  and  Lappa  tomen- 
tosa,  have  been  described,  but  they  are  simply 
varieties  of  the  species  which  should  properly 
be  designated  Arctium  Lappa.  The  seeds 
and  roots,  which  are  used  in  pharmacy,  contain 
a  bitter  principle,  a  volatile  oil,  arabin,  inulin, 
pectin,  etc. 

Lappa  possesses  tonic,  laxative,  and  slight 
diuretic  and  diaphoretic  properties.  It  has 
some  vogue  as  an  agent  for  the  treatment  of 
syphilis  and  the  so-called  scrofulous  diathesis. 
It  is  said  to  be  useful  in  rheumatism.  The 
fluid  extract,  extractum  lappce  fluidum  (U.  S. 
Ph.),  is  used  as  an  antiphlogistic  application 
to  contusions  and  h(Bmorrhoids.  It  may  be 
of  use  in  the  treatment  of  psoriasis,  prurigo, 
and  some  other  chronic  skin  diseases.  The 
fluid  extract  may  be  prepared  from  either  the 
root  or  the  seed,  the  therapeutic  action  of  the 
two  being  apparently  identical.  The  dose  is 
from  15  to  60  minims. 

Samuel  T.  Armstrong. 
LARCH.— See  Larix. 
LARD,  adeps  (U.  S.  Ph.),  adeps  prcBpara- 
tus  (Br.  Ph.),  adeps  suillus  (Ger.  Ph.),  is  the 
purified  fat  of  the  hog,  the  fat  found  over  the 
kidueys  and  in  the  mesentery  and  omentum. 
As  found  in  commerce  at  the  present  time  it  is 
rarely  pure,  containing  a  considerable  propor- 
tion of  beef  stearin.  It  should  be  nearly  white, 
inodorous,  of  a  faintly  sweet  taste,  and  entirely 
free  from  water  or  salts.  When  prepared  for 
domestic  uses  it  usually  contains  water  and  a 
small  amount  of  common  salt.  Alone  or 
mixed  with  wax,  it  constitutes  the  base  of 
nearly  all  the  official  cerates  and  ointments. 
For  this  purpose  it  presents  the  objection  of 
readily  becoming  rancid  and  irritating  to  the 
skin,  and  is  being  superseded  by  the  various 
jelly-like  preparations  obtained  from  petro- 
leum. It  was  formerly  used  extensively  to 
protect  raw  exposed  surfaces,  to  limit  the 
action  of  caustics  and  corrosives,  and  as  a  me- 
chanical aid  in  rubbing  any  portion  of  the 
body,  but  vaseline  and  kindred  bodies  are  now 
preferred  if  obtainable.    As  a  substitute  for 


codrliver  oil  it  received  some  notice  at  one 
time,  but  its  use  was  soon  abandoned  on  ac- 
count of  its  great  indigestibility.  Tablespoon- 
ful  doses  are  in  some  cases  decidedly  laxative, 
and  if  it  does  not  produce  nausea  it  works  very 
well  for  this  purpose  in  children.  For  all  the 
conditions  in  which  fatty  inunctions  are  indi- 
cated it  may  be  used,  but  its  speedily  becom- 
ing rancid  renders  it  somewhat  objectionable 
for  this  purpose,  and  it  should  be  avoided  un- 
less nothing  else  is  attainable  or  economy  is  a 
decided  object.  In  oases  ot  poisoning  by  acids 
or  alkalies  it  furnishes  a  readily  obtained  pro- 
tective to  the  corroded  surfaces  of  the  mouth 
and  throat.  When  melted  and  given  in  doses 
of  about  an  ordinary  teacupful  it  is  emetic,  and 
as  such  may  be  used  in  emergencies.  Melted, 
it  is  often  used  instead  of  oils  in  enemata. 

Benzoated  lard,  adeps  benzoinatus  (U.  S. 
Ph.),  adeps  benzoatus  (Br.  Ph.,  Ger.  Ph.),  is  a 
mildly  stimulating  ointment  which  is  of  an 
agreeable  odour,  does  not  become  rancid,  and 
is  used  as  the  base  of  a  large  number  of  official 
ointments.  That  of  the  IT.  S.  and  Br.  Ph. 
contains  1  part  of  tincture  of  benzoin  in  50 
parts  of  lard;  the  Ger.  Ph.  orders  1  part  in 
100  of  benzoic  acid ;  the  Fr.  Cod.,  1  in  100  of 
the  tincture ;  and  the  Austr.  Ph.,  1  in  25  of  the 
powdered  gum.  The  cerate,  ceratum,  of  the 
IJ.  S.  Ph.  contains  3  parts  of  white  wax  and  7 
of  lard,  and  the  unguentum  3  parts  of  yellow 
wax  and  8  of  lard.  Both  preparations  are 
used  as  bases  for  ointments.  The  oleum  adipis 
of  the  U.  S.  Ph.  is  lard  oil,  which  is  sometimes 
used  as  a  substitute  for  olive  oil  in  the  prepa- 
ration of  ointments. — Russell  H.  Nevins. 

LARIX. — The  inner  bark  of  Pinus  laricis 
(LaHx  europcea)  is  official  in  the  Br.  Ph.  as 
laricis  cortex.  It  is  of  an  agreeable  odour  and 
balsamic  taste.  It  is  classed  among  the  stimu- 
lant expectorants,  and  is  a  very  eligible  remedy 
in  conditions  in  which  the  secretions  are  tough 
and  adhesive.  It  also  possesses  diuretic  prop- 
erties, and  may  be  used  in  all  chronic  irritable 
affections  of  the  genito-urinary  tract,  such  as 
cystitis,  chronic  gonorrhoea,  spermatorrhoea, 
etc.  Being  somewhat  astringetit,  it  may  be  em- 
ployed in  the  treatment  of  indolent  ulcers  and 
unhealthy  suppurating  surfaces.  Like  all  tere- 
binthinate  bodies,  it  has  anthcemorrhagic  vir- 
tues, but  in  a  much  less  marked  degree  than  the 
oil  of  turpentine.  All  forms  ot  passive  hcemor- 
rhages  and  purpura  hcemorrhagica  have  been 
treated  wirh  it,  but  other  and  more  approved 
remedies  are  to  be  preferred  if  they  are  obtain- 
able. In  nearly  all  the  conditions  in  which  oil 
of  turpentine  is  indicated  this  drug  may  be 
substituted  when  a  very  profound  impression 
is  not  sought  for.  It  is  rarely  used  except  in 
the  form  of  a  saturated  tincture,  tinctura  lari- 
cis (Br.  Ph.).  which  may  be  given  in  doses  of 
from  20  to  30  drops.  The  tree  is  the  source  of 
larch,  or  Venice,  turpentine.  The  inner  bark 
of  Larix  americana,  or  American  larch,  pos- 
sesses similar  properties,  but  has  been  little 
used. — Russell  H.  Kevins. 

LARKSPUR.— See  Staphisagria. 

LAUDANUM.— See  under  Opium. 
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LAXTKEL,  Laurus,  is  a  generic  term  that 
has  been  applied  to  several  trees  that  possess 
therapeutic  properties. 

The  bay  laurel,  or  bay,  Laurus  nohilis,  is  a 
tree  of  southern  Europe.  Its  leaves  and  ber- 
ries, fructus  lauri  (Ger.  Ph.),  which  have  been 
employed  in  pharmacy,  contain  a  volatile  oil, 
a  liquid  fixed  oil,  a  solid  fixed  oil,  oleum  lauri 
(Ger.  Ph.),  called  also  laurostearin,  a  camphor 
called  laurin,  and  starch.  The  leaves,  the  ber- 
ries, and  the  oil  are  stimulant  and  narcotic. 
The  volatile  oil,  which  contains  a  camphene 
and  eugenic  acid,  has  been  recommended  as  an 
application  in  rheujmatism.  An  oil  is  obtained 
by  boiling  the  fresh  fruit  in  water  and  pressing 
the  mass,  that  may  be  used  as  an  anodyne  in 
an  ointment.  An  official  ointment  in  the  Fr. 
Cod.  is  made  with  1  part  each  of  fresh  laurel 
leaves  and  laurel  berries  with  3  parts  of  lard ; 
it  is  used  in  simple  erythema,  simple  dermatitis, 
superficial  burns,  and  acute  eczema. 

The  mountain  laurel,  Kalmia  latifolia,  also 
called  the  broad-leafed  laurel,  and  calico  bush, 
is  an  evergreen  that  is  found  in  all  parts  of  the 
United  States.  Its  leaves  and  berries  are  pos- 
sessed of  poisonous  and  narcotic  properties, 
and  they  contain  an  acrid  principle,  resin,  fatty 
matter,  wax,  etc.  They  are  fatal  if  eaten  by 
sheep  and  some  other  animals,  although  in- 
nocuous when  eaten  by  deer  or  partridges. 
The  meat  of  the  latter  birds  that  have  fed  on 
the  berries  and  leaves  has  caused  nausea,  dysp- 
noea, cardiac  irregularity,  pallor  and  coldness, 
transient  amblyopia,  and  cephalalgia ;  some- 
times fatal  collapse  has  occurred.  A  decoc- 
tion may  be  made  with  the  leaves  or  berries, 
or  the  latter  may  be  incorporated  in  an  oint- 
ment, which  is  said  to  be  useful  for  tinea  capi- 
tis and  other  forms  of  tinea. 

The  California  laurel,  Umlellifera  caUfor- 
nica,  which  is  indigenous  to  California,  has  been 
recommended  by  Dr.  L.  Mann  Hammond  as 
an  anodyne  and  stimulant.  A  fluid  extract, 
unofficial,  is  made  from  the  leaves.  It  is  said 
to  be  of  use  in  megrim,  cerebrospinal  menin- 
gitis, and  atonic  diarrhoia. 

For  cherry-laurel,  see  Lauroceeasus. 

Samuel  T.  Armsteong. 

liATJBOCEBASTJS,  the  cherry-laurel,  Pru- 
nus  Laurocerasus,  is  an  evergreen  tree  that  is 
indigenous  to  Asia  Minor  and  is  cultivated  in 
Europe.  Its  fresh  leaves,  laurocerasi  folia 
(Br.  Ph.),  are  used  in  medicine.  If  bruised, 
they  have  the  characteristic  odour  and  taste 
of  hydrocyanic  acid.  The  leaves  contain 
laurocerasin,  a  compound  of  araygdalin  and 
amygdalic  acid,  eraulsin,  a  volatile  oil,  and  hy- 
drocyanic acid  ;  a  pound  of  the  leaves  will  yield 
about  40  grains  of  the  oil,  which  resembles  oil 
of  bitter  almonds.  The  constituents  of  the 
leaves  vary  with  locality,  climate,  and  season. 

Cherry-laurel  water,  agua  laurocerasi  (Br. 
Ph.),  is  distilled  from  the  bruised  and  mace- 
rated fresh  leaves ;  it  contains  the  volatile  oil 
and  hydrocyanic  acid.  Not  only  is  the  com- 
mercial product  likely  to  be  of  uncertain 
strength,  but  it  is  liable  to  deteriorate  with 
age.  It  is  used  as  an  anodyne  and  antispas- 
modic, and  has  the  same  therapeutical  proper- 


ties as  bitter-almond  water,  which  it  closely 
resembles  in  taste.  The  dose  is  from  15  to  60 
minims. — Samuel  T.  Armstrong. 

LATJIITJS.— See  Laurel. 

LAVAGE  is  a  washing  or  laving,  as  of  the 
bladder,  the  large  intestine,  but  especially  the 
stomach ;  the  evacuation  of  the  contents  of  the 
stomach,  followed  by  cleansing  by  water  or 
medicated  solutions.  The  modern  practice  we 
owe  to  Kussmaul,  who  used  hard  tubes  and 
aspiration  (the  stomach  pump).  At  present 
only  soft-rubber  tubes  (Oser,  Paucher)or  tubes 
made  of  braided  silk  are  used,  and  the  contents 
withdrawn  by  siphon  action.  In  the  practice 
of  lavage  the  patient  should  be  seated.  At  first 
it  is  well  to  have  a  mackintosh  sheet  over  the 
clothing;  after  a  little  experience  a  towel  or 
napkin  will  suffice  to  protect  the  clothing. 
The  tube  should  be  at  least  a  yard  and  a  half 
long,  from  12  to  15  mm.  in  outside  diameter, 
the  lumen  from  8  to  10  mm.  in  diameter. 
(For  children  soft-rubber  catheters,  No.  10  to 
15  of  the  American  scale,  may  be  used.)  Near 
one  end,  which  should  not  be  closed,  a  large 
and  several  smaller  lateral  windows  should  be 
cut.  The  edges  of  all  the  openings  must  be 
smooth.  At  a  point  from  60  to  65  cm.  (23'5  to 
25'5  inches)  from  the  fenestrated  end  a  mark 
should  be  made  indicating  the  average  distance 
from  the  incisor  teeth  to  the  cardia.  One  may 
measure  the  distance  in  any  particular  case  by 
taking  the  distance  from  the  ninth  dorsal  spine 
to  the  incisors.  If  the  tube  is  not  long  enough, 
it  should  be  connected  with  a  piece  of  tubing 
of  at  least  equal  calibre  by  a  short  piece  of 
glass  tube.  With  a  tube  sufficiently  long  the 
glass  is  not  necessary.  In  using  the  tube  the 
operator  stands  in  front  of  the  patient,  holding 
the  tube,  the  lower  end  of  which  is  moistened 
with  water  (not  greased).  Then,  the  patient 
having  been  told  to  open  the  mouth  and 
breathe  quietly,  the  end  of  the  tube  and  the 
left  index  finger  are  passed  to  the  posterior 
wall  of  the  pharynx.  At  once  the  end  is  de- 
pressed with  the  index  finger,  and  the  tube 
pushed  along  under  the  guidance  of  the  finger 
tip  until  the  end  meets  the  constricted  bottom 
of  the  pharynx.  The  patient  is  then  told  to 
swallow  (as  in  swallowing  saliva),  when  the 
tube  will  be  felt  to  descend.  The  swallowing 
motion  is  to  be  repeated,  the  tube  being  pushed 
gently  so  that  the  operator  feels  the  way  to  a 
certain  extent,  until,  from  the  lessened  re- 
sistance, it  is  felt  that  the  cardia  is  reached. 
The  patient  should  then  be  allowed  to  breathe 
for  a  few  moments  before  any  further  procedure 
is  begun.  With  a  patient  fairly  self-possessed, 
if  reassured,  or  the  operation  explained  before 
it  is  begun,  there  is  rarely  any  difficulty.  Oc- 
casionally, especially  witli  an  awkward  or  nerv- 
ous operator,  slight  or  severe  retching  will  be 
set  up  when  the  finger  and  tube  are  in  the 
mouth,  but  if  the  movements  are  bold  and 
certain  this  rarely  happens.  Again,  when  the 
end  of  the  tube  reaches  the  lower  part  of  the 
oesophagus  there  is  often  a  sensation  of  nausea, 
though  vomiting  at  this  stage  is  rare.  Vom- 
iting occurs  sometimes  when  the  tube  enters 
the  stomach,  and  in  rare  cases  the  accident 


LAVANDULA 
LAXATIVES 


573 


occurs  so  suddenly  that  the  tube  may  be  thrown 
up.  In  nearly  all  oases  salivation  comes  on 
while  the  tube  is  in  the  mouth,  and  when  the 
tube  is  kept  in  the  stomach  too  long,  or  pushed 
too  far,  regurgitation  of  bile  and  intestinal 
juice  or  contents  takes  place.  The  tube  being 
in  the  stomach,  the  next  thing  is  usually  the 
"  expression "  (Ewald  and  Boas)  of  the  con- 
tents. In  order  to  effect  this,  the  inexperienced 
patient  is  told  to  cough,  or  to  make  expulsive 
movements,  as  in  defecation,  or  the  operator 
may  even  make  gentle  pressure  over  the  stom- 
ach region.  Experienced  patients  can  usually 
force  out  the  contents  of  the  stomach  with 
considerable  ease.  In  rare  cases,  however,  re- 
moval of  the  contents  by  expression  is  not 
possible,  and  it  is  necessary  to  connect  an 
aspirating  apparatus  with  the  tube  and  remove 
the  contents  in  this  way.  Any  aspirator  (a 
bulb  syringe,  for  example)  answers  this  pur- 
pose. For  the  next  part  of  the  operation,  or 
the  lavage  proper,  a  large  glass  funnel  (of  a 
capacity  of  at  least  a  quart)  is  inserted  into 
the  outer  end  of  the  tube.  It  is  held  a  little 
above  the  level  of  the  patient's  stomach,  and 
water,  slightly  warmed  usually,  is  poured  in  to 
the  amount  of  about  a  pint.  The  funnel  is 
then  raised  slightly  until  the  water  runs  down 
the  tube  into  the  stomach.  The  funnel  is 
then  lowered,  still  in  the  upright  position, 
until  it  is  below  the  level  of  the  stomach.  If 
the  tube  is  not  obstructed,  the  water,  with 
some  of  the  contents  of  the  stomach,  flows  into 
the  funnel.  This  is  inspected  and  either  kept 
for  further  examination  or  poured  out.  The 
process  of  filling  and  emptying  is  then  repeat- 
ed until  the  water  comes  away  clear.  It  is 
important  to  see  that  as  much  water  comes  out 
as  is  poured  in  (a  small  quantity  may  be  allowed 
for  as  escaping  through  the  pylorus),  other- 
wise the  stomach  may  be  left  uncomfortably 
full  of  water.  It  is  sometimes  useful  to  have 
the  patient  change  his  position,  in  order  to 
wash  out  all  the  folds  and  recesses  of  the 
stomach,  though  this  is  usually  accomplished 
by  changing  the  level  of  the  funnel  so  as  to  set 
up  currents  in  the  stomach.  Experienced  pa- 
tients often  prefer  to  swallow  the  water  beside 
the  tube,  letting  it  run  out  through  the  latter. 
There  are  other  ways  of  introducing  the  water, 
for  which  special  works  may  be  consulted. 

The  objects  of  lavage  are :  1.  In  diagnosis, 
beside  the  removal  of  some  of  the  stomach 
contents  for  testing,  in  order  to  remove  as  far 
as  possible  all  the  contents,  and  to  measure  the 
capacity  of  the  stomach  by  filling  it  and  meas- 
urmg  the  fluid  removed.  2.  In  treatment: 
In  dilatation  of  the  stomach,  in  order  to  re- 
move stagnant  or  injurious  matter  ;  in  chronic 
gastritis,  especially  in  cases  with  much  mucus 
or  with  fermentation ;  in  acute  indigestion 
from  any  cause,  in  order  to  remove  the  con- 
tents and  cleanse  the  stomach,  a  procedure 
preferable  to  the  use  of  emetics  ;  in  intoxica- 
tions; in  supersecreiion ;  in  electrization  of 
the  stomach.  In  various  forms  of  stomach 
disease  the  mechanical  action  of  lavage  is  use- 
ful, especially  when  used  as  the  "  stomach 
douche."  In  gastralgia  and  in  uncomplicated 
motor  disturbances  of  the  stomach  the  douche 


is  useful,  especially  with  the  tube  recommended 
by  Rosenheim,  which  has  a  large  number  of 
fine  openings  and  no  large  one.  This  is  used 
on  the  empty  stomach,  water  at  from  100°  to 
110°  P.,  or  medicated  solutions  being  used, 
according  to  the  nature  of  the  case. 

Dangers  and  accidents :  Properly  carried  out, 
lavage  involves  no  danger  and  but  little  dis- 
comfort in  the  great  majority  of  cases.  The 
possibility  of  accidents,  however,  should  be 
borne  in  mind.  One  of  the  accidents  first 
pointed  out  by  Kussmaul  as  possible  is  tetany, 
about  twenty-five  cases  of  which  have  been  re- 
ported. Three  forms  of  convulsive  seizure 
have  been  described — simple  rigidity  of  the 
muscles  of  the  extremities,  tetanic  convulsions, 
and  true  epileptic  seizures  (Bouveret  and 
Devic).  Seventy-two  per  cent,  of  the  cases  ter- 
minated fatally  (Penwiok).  In  rare  cases  syn- 
cope and  sudden  death  occur,  due  perhaps  to 
sudden  changes  of  pressure  in  the  stomach. 
Perforation  and  haemorrhage  are  possible  in 
all  cases  of  ulcer,  whether  simple  or  malignant, 
and  the  physician  must  acquire  the  habit  of 
making  a  most  careful  inquiry  into  the  possi- 
bilities before  passing  a  stomach-tube.  In 
cancer  the  tube  may  with  care  be  passed  for 
diagnosis  or  treatment,  but  lavage  is  seldom 
indicated.  In  a  few  cases  drugs  introduced  in 
lavage  (such  as  boric  acid)  have  produced  poi- 
sonous symptoms. — George  Dock. 

LAVANDULA  (IT.  S.  Ph.,  1880),  flores 
lavandulcB  (Ger.  Ph.),  lavender  flowers,  the 
flowers  of  Lavandula  vera,  a  small  shrub  na- 
tive to  southern  Europe  but  cultivated  widely 
both  in  Europe  and  in  America.  The  flowers 
have  a  fragrant  odour,  which  they  retain  when 
dried,  and  an  aromatic,  bitter  taste.  The 
odour  of  the  flowers  is  due  to  the  volatile  oil 
they  contain,  and  this  oil  is  their  therapeutical 
principle,  the  flowers  themselves  not  being 
used  in  medicine. 

Oil  of  lavender,  oleum  lavandulce  (Br.  Ph., 
Ger.  Ph.),  is  the  volatile  oil  distilled  from  the 
flowers  of  Lavandula  vera,  but  the  Br.  Ph. 
demands  that  the  distillation  shall  occur  in 
Britain.  To  this  oil  the  oil  of  lavender 
flowers,  oleum  lavandulce  florum  (U.  S.  Ph.), 
is  superior.  It  is  obtained  by  distilling  the 
fresh  flowers  of  Lavandula  officinalis.  No 
very  appreciable  differences,  however,  exist 
between  these  oils,  and  the  oil  in  each  case  ap- 
pears as  a  pale-yellow  or  colourless  liquid, 
with  the  odour  of  lavender  flowers  and  a  hot, 
pungent,  and  bitter  taste.  It  is  soluble  in  al- 
cohol. 

Oil  of  lavender  is  much  used  as  a  perfume, 
but  is  possessed  also  of  medicinal  properties 
of  some  value.  Like  others  of  the  aromatios, 
it  is  carminative,  stomachic,  and  slightly 
stimulant.  It  may  therefore  be  employed  in 
digestive  atony  and  flatulence.  It  has  been 
recommended,  too,  in  nervous  exhaustion  and 
headache,  but  its  chief  medicinal  use  is  as  a 
oorrigent  addition  to  other  remedies,  serving  to 
make  them  more  agreeable  and  tolerable  both 
to  the  stomach  and  the  palate.  The  dose  is 
from  1  to  4  minims.  Spirit  of  lavender,  spir- 
itus  lavandulce  (U.  S.  Ph.,  Br.  Ph.,  Ger.  Ph.), 
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according  to  the  TJ.  S.  Ph.,  is  a  5-per-cent.  so- 
lution of  oil  of  lavender  flowers  in  deodorized 
alcohol.  It  is  used  chiefly  as  a  perfume.  The 
British  preparation  is  a  2-per-cent.  solution  of 
oil  of  lavender  in  rectified  spirit.  The  dose  is 
from  30  to  60  minims,  given  in  sweetened 
water.  It  is  serviceable  as  a  stimulant  and 
carminative.  The  German  spirit  is  made  by 
macerating  1  part  of  lavender  flowers  in  3 
parts  each  of  alcohol  and  water  for  24  hours 
and  obtaining  4  parts  of  the  mixture  by  dis- 
tillation. Compound  tincture  of  lavender, 
tinctura  lavandulm  composita  (U.  S.  Ph.,  Br. 
Ph.),  is  made,  according  to  the  U.  S.  Ph.,  with 
8  parts  of  oil  of  lavender  flowers,  3  of  oil  of 
rosemary,  20  of  cassia  cinnamon,  5  of  cloves, 
10  of  nutmeg,  10  of  red  saunders,  700  of  alco- 
hol, 250  of  water,  and  enough  diluted  alcohol 
to  make  1,000.  The  British  preparation  is 
made  from  IJ  fl.  drachm  of  oil  of  lavender,  10 
minims  of  oil  of  rosemary,  150  grains  of 
bruised  cinnamon  bark,  150  grains  of  bruised 
nutmeg,  300  grains  of  red  sandalwood,  and 
enough  rectified  spirit  to  make  3  imperial 
pints.  The  dose  of  either  preparation  is  from 
30  to  60  minims,  and  it  may  well  be  given  in 
sweetened  water  or  dropped  upon  sugar.  Com- 
pound tincture  of  lavender  is  much  used  as  an 
adjuvant  and  corrigent  to  other  remedies,  but 
is  an  agreeable  and  efiicient  remedy  in  nausea 
and  flatulence  as  well. — Henet  A.  Griffin. 

LAVEMENTS.— See  Enemata. 

liAVENDER. — See  Lavandula. 

LAXATIVES.  —  Foods  and  medicines 
which  gently  hasten  the  excretion  of  the  faeces 
are  termed  laxatives.  They  make  the  stools 
softer  and  more  frequent  without  causing  a 
noticeable  irritation  of  the  intestines.  The 
action  of  laxatives  is  not  accompanied  by  the 
griping  of  the  severer  purgatives,  or  by  the 
watery  stools  of  the  hydragogues,  or  by  the  in- 
testinal catarrh  of  the  drastics.  Small  doses 
of  many  purgatives  have  a  laxative  action,  but 
large  doses  of  aperient  laxatives  will  not  cause 
active  purgation. 

The  onward  movement  of  the  contents  of 
the  bowels  is  eflEeoted  by  the  peristaltic  action 
of  the  involuntary  muscular  coat  of  the  intes- 
tines. This  action  is  excited  by  a  bulk  which 
the  muscular  rings  can  grip,  by  indigestible 
substances,  by  the  bile,  by  irritating  products 
from  fermenting  food,  and  by  drugs  which 
stimulate  the  intestinal  muscles.  A  drug  may 
enter  the  blood-vessels  or  lymph-vessels  of  the 
intestine  and  act  primarily  on  the  smooth  mus- 
cular fibres  or,  secondarily,  may  affect  the  sym- 
pathetic nerve  plexuses  of  Auerbach  and  of 
Meissner  which  enervate  these  muscles.  Cas- 
tor oil  and  senna  have  this  action.  Thirdly, 
the  blood  may  carry  the  drug  to  the  higher 
controlling  nerve-centres,  producing  such  stim- 
ulant effect  on  peristalsis  as  follow  the  use 
of  aloes  or  strychnine.  All  the  laxatives  and 
the  simpler  purgatives  act  by  increasing  peris- 
talsis only.  The  hastened  onward  movement 
of  the  contents  of  the  intestine  does  not  give 
time  for  the  usual  amount  of  absorption  of 
water  by  the  large  intestine  or  even  by  the 
small  intestine.    The  faeces,  moistened  by  the 


gastric  and  intestinal  secretions,  remain  fluid, 
and  are  passed  as  soft  stools,  though  usually 
formed. 

Any  excess  of  fluids  above  the  amount  which 
is  normally  absorbed  by  the  intestinal  vessels 
renders  the  fffices  more  liquid  and  thus  excites 
peristalsis.  This  effect  is  produced  by  drink- 
ing a  glass  or  two  of  water  on  going  to  bed  or 
half  an  hour  before  meals.  It  is  one  of  the 
beneficial  effects  of  a  fluid  diet  and  of  certain 
procedures  in  hydrotherapy.  In  very  warm 
weather,  in  overheated  rooms,  or  in  a  dry  at- 
mosphere, the  increased  perspiration  removes 
the  water  from  the  blood,  intestinal  secretion 
is  diminished,  absorption  is  increased,  and  the 
bowels  are  apt  to  become  constipated,  particu- 
larly in  children.  The  same  effect  follows  the 
use  of  very  dry  food.  The  drinking  of  large 
quantities  of  water  or  of  such  bland  fluids  as 
weak  tea,  coffee,  beer,  or  mineral  waters  will 
promote  a  laxative  action  in  such  cases. 

The  fasces  may  be  rendered  liquid  by  an  in- 
creased secretion  from  the  intestinal  glands. 
The  irritating  products  from  improperly  di- 
gested or  fermenting  food  and  from  retained 
fseces  act  in  this  way,  so  that  constipation  is 
apt  to  be  followed  by  toxic  symptoms  and  vio- 
lent diarrhoea.  A  good  example  of  this  action  is 
shown  in  cholera  morbus.  The  effect  of  these 
toxic  products  is  usually  much  beyond  those  of 
proper  laxatives.  Among  the  drugs  which  in- 
crease glandular  secretion  are  the  mercurials, 
especially  calomel,  jalap,  scammony,  podophyl- 
lum, oleum  terebinthinae,  tobacco,  elaterin, 
colocynth,  euonymus,  gamboge,  guaiacum,  col- 
chicum,  iridin,  and  corrosive  sublimate.  Mi- 
nute doses  of  these  will  act  as  laxatives. 

The  saline  purgatives  and  hydragogues 
produce  watery  stools  by  disturbing  osmosis. 
Absorption  is  greatly  diminished,  while  the 
demand  for  secreted  fluids  is  so  great  that,  if 
large  amounts  of  fluid  are  not  swallowed,  the 
blood  is  so  depleted  that  bodily  weakness  and 
prostration  follow.  Such  drugs  are  not  adapted 
for  use  as  laxatives,  though  some  of  them  are 
so  used  in  small  and  frequently  repeated  doses. 
A  single  small  dose  usually  irritates  the  intes- 
tinal glands  without  purging.  Among  such 
drugs  are  sodium  sulphate,  potassium  bitar- 
trate,  magnesium  sulphate,  potassium  sul- 
phate, potassium  tartrate,  pulvis  effervescens 
compositus,  sodium  chloride,  and  sodium 
phosphate. 

The  laxative  effect  which  follows  the  mere 
addition  of  bulk  to  the  fseces  is  well  illustrated 
in  the  use  of  foods  which  contain  much  cellu- 
lose, such  as  bran  and  succulent  vegetables. 
The  fibrous  cellulose  in  these-  substances  is  so 
nearly  indigestible  that  it  mostly  passes  on  to 
the  large  intestine  unchanged.  As  it  does  not 
readily  ferment,  the  main  effect  is  to  excite 
peristalsis  by  filling  the  grip  of  the  muscular 
rings  in  their  vermicular  movements,  and  to 
hasten  the  movement  of  the  fseces.  If  much 
of  such  indigestible  food  is  habitually  eaten,  the 
size  of  the  stomach  and  bowel  is  increased,  as 
in  the  herbivorous  animals,  and  the  beneficial 
effect  is  lost.  In  such  food  the  cellulose  fibres 
enmesh  much  starch  and  other  digestible  sub- 
stances, which  are  thus  protected  from  the  di- 
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gestive  fluids,  but  not  from  fermentation. 
Hence  such  coarse  foods,  and  especially  grains, 
siiould  be  thoroughly  cooked  to  soften  the 
fibres,  break  the  cellulose  capsule  of  the  starch 
grains,  and  sterilize  the  food  throughout.  The 
length  of  time  needed  to  cook  oatmeal  prop- 
erly has  brought  into  the  market  numerous 
forms  of  rolled,  steamed,  and  roasted  meal  in 
a  partially  prepared  state.  The  other  grains 
have  been  treated  by  ingenious  methods 
to  render  them  palatable  and  wholesome, 
so  that  the  physician  now  has  the  choice  of 
many  laxative  foods  and  can  vary  the  diet  so 
as  not  to  destroy  the  appetite. 

The  value  of  fruit  as  a  laxative  is  due  not 
only  to  the  cellulose  fibres,  but  also  to  the  veg- 
etable acids,  salts,  and  sugars.  These  acids, 
salts,  and  sugars  serve  as  food  and  have  a 
slight  purgative  effect,  especially  when  com- 
bined with  the  fibre  and  water  of  the  fruit. 
The  fruit  should  ripen  on  the  tree  to  have  the 
best  effect.  Much  of  that  found  in  the  market 
is  gathered  before  maturity,  when  still  hard 
enough  to  bear  shipment.  Such  fruit  should 
be  well  cooked.  The  small  seeds  of  figs,  straw- 
berries, and  other  berries  do  not  digest,  but  act 
as  a  mechanical  stimulus  to  the  coats  of  the 
intestines. 

A  number  of  the  laxatives  may  be  given  by 
the  rectum  as  enemata.  When  food  is  thus 
given,  it  is  of  course  only  nutrient  and  stimu- 
lant. The  rectum  and  colon  may  be  emptied 
by  injecting  an  enema  of  warm  water,  warm 
soapsuds,  or  thin  gruel.  These  excite  peristal- 
sis, which,  in  a  reflex  way,  affects  the  parts 
above  the  rectum  in  a  manner  similar  to  the 
reflex  effect  upon  the  large  and  small  intestines 
in  the  normal  act  of  defecation.  The  laxative 
enemata  which  produce  further  effects  are 
chiefly  those  containing  castor  oil,  olive  oil,  or 
glycerin  and  the  enema  aloes,  the  enema  mag- 
nesii  sulphatia,  and  the  enema  terebinthince. 

LEAD. — Of  all  the  metals  which  exert  ill 
effects  upon  the  economy,  this  is  by  far  the  most 
important,  on  account  of  the  extent  to  which  it 
is  employed  in  the  arts.  It  may  be  introduced 
into  the  system  by  inhalation,  through  the  ali- 
mentary canal,  or  by  contact  with  the  mucous 
membranes,  the  skin,  or  raw  surfaces,  but  the 
symptoms  of  lead  poisoning  are  always  alike, 
and  depend  for  their  severity  upon  the  amount 
absorbed  and  the  length  of  time  the  individual 
is  exposed  to  its  influence.  By  far  the  largest 
number  of  oases  occurs  in  white-lead  factories, 
in  which  the  lead,  after  undergoing  various 
manipulations,  is  converted  into  a  carbonate 
which  must  be  ground  before  becoming  suitable 
for  use  as  a  paint,  and  the  air  of  the  apartments 
in  which  this  is  done  contains  large  amounts 
of  the  dust  given  off.  Among  house-painters 
and  paint-mixers  it  is  also  very  common.  The 
artisans  in  these  industries  should  exercise  the 
utmost  cleanliness,  should  avoid  taking  their 
meals  in  the  places  where  they  work  (to  do 
which  is  prohibited  by  law  in  some  countries), 
occasional  doses  of  magnesium  sulphate  should 
be  taken,  and  whenever  the  slightest  disturb- 
ance of  the  digestion  is  observed  sulphuric-acid 
lemonade  should  be  administered  after  each 


meal.  By  these  latter  measures  the  lead,  if  it 
enters  the  system  through  the  alimentary  canal, 
is  rendered  insoluble  and  but  little  is  absorbed. 
The  clothes  which  are  worn  when  the  person  is 
at  work  should  be  changed  at  the  end  of  the 
day,  and  frequent  bathing  indulged  in.  To 
the  bath  water  small  amounts  of  sulphurous 
acid  or  of  potassium  sulphide  may  be  added 
with  advantage.  Printers  are  notoriously  liable 
to  plumbism,  which  is  believed  to  be  in  a  meas- 
ure due  to  the  habit  of  indulgence  in  alcoholics 
which  is  so  common  among  a  certain  class  of 
them.  It  goes  without  saying  that  smelters, 
shot-makers,  and  all  who  handle  the  fused 
metal  are  also  subject  to  this  complaint,  but  it 
is  relatively  less  frequent  among  them,  on  ac- 
count of  the  absence  of  fine  particles  of  the 
metal  or  of  its  salts.  In  them  the  trouble 
comes  principally  from  the  inhalation  of  the 
vapour  given  off  by  the  melted  metal  and  also 
to  a  certain  extent  from  the  handling  of  the 
metal  itself.  Workers  in  pottery  and  glass, 
file-cutters,  plumbers,  calico-printers,  guders 
on  wood,  and  those  employed  in  any  industry 
where  lead  is  used  are  also  liable  to  plumbism. 
This  has  occasionally  been  observed  m  cabinet- 
makers who  make  use  of  a  glass  "  sand-paper," 
the  particles  of  glass  containing  lead.  Leaden 
weights  have  been  largely  used  in  "  Jacqnard  " 
looms,  and  those  tending  them,  being  compelled 
to  handle  the  weights,  have  been  attacked. 

When  plumbism  occurs  among  those  known 
to  be  exposed  to  contact  with  lead  or  its  salts 
its  remedy  lies  largely  in  the  hands  of  the  per- 
son affected,  but  when  the  condition  occurs 
outside  of  this  class  its  recognition  is  not  always 
easy  or  its  source  readily  found.  Probably  the 
most  common  cause  in  these  cases  is  the  use  of 
water  contaminated  in  its  passage  through  lead 
pipes  or  by  its  being  stored  in  tanks  lined  with 
lead. 

The  purer  water  is  and  the  freer  from  oxygen 
it  is,  the  less  solvent  of  lead  is  it,  and  conse- 
quently rain  water  contained  in  lead-lined  re- 
ceptacles is  not  often  contaminated  with  lead. 
When,  however,  free  oxygen,  carbonic  acid  in 
any  considerable  amount,  especially  when  under 
pressure,  nitrates  or  nitrites,  organic  matter 
and  the  acids  derived  from  it,  are  present,  the 
danger  of  poisoning  exists.  By  the  action  of 
oxygen  and  water  a  portion  of  the  metal  is 
converted  into  the  fairly  soluble  hydrated  ox- 
ide, PbOHjO.  This  process  is  more  active  in 
the  presence  of  the  nitrates  and  nitrites.  Mod- 
erate amounts  of  carbonic  acid  are  quite 
harmless,  as  the  resulting  compound,  lead 
hydrocarbonate,  is  insoluble  and  forms  a  coat- 
ing upon  the  interior  of  pipes,  etc.,  which  pro- 
tects them  to  a  great  extent.  An  excess  of 
this  acid  results  in  the  formation  of  the  basic 
carbonate,  which  is  soluble  in  water.  For  some 
unknown  reason  pressure  seems  to  assist  in  the 
formation  of  this  carbonate  and  to  increase  its 
solubility,  facts  which  readily  account  for  the 
many  cases  of  plumbism  resulting  from  the 
improper  use  of  lead  and  solder  in  the  con- 
struction of  "  soda-water "  fountains,  beer 
pumps,  etc.  Fortunately,  this  has  been  done 
away  with  to  a  great  extent  by  the  use  of  tin 
and  iron  pipes  and  receptacles.     It  has  been 
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frequently  observed  that  the  first  water  drawn 
in  the  morning,  or  after  the  fountain  has  been 
unused  for  several  hours,  contains  a  much 
larger  amount  of  lead  than  that  drawn  at  other 
times — a  fact  which  should  suggest  the  drawing 
and  rejecting  of  a  pint  or  so  of  the  water  each 
morning.  The  same  has  been  observed  in  beer 
pumps.  The  decomposition  of  organic  matter 
gives  rise  to  acetic  and  other  vegetable  acids 
and  subsequent  formation  of  soluble  salts.  The 
lead  compounds  of  the  mineral  acids  are  insol- 
uble and  are,  with  the  exception  of  the  nitrate, 
without  particular  interest  in  this  connection. 
Chlorides  are  accused  of  facilitating  the  solu- 
tion of  lead,  and  consequently  brackish  water 
and  that  drawn  from  wells  in  close  proximity 
to  manure  piles  should  be  kept  free  from  con- 
tact with  it.  It  is  probable  that  water  drawn 
through  lead  pipes  in  stables  may  contain  suflS- 
cient  lead  to  affect  seriously  the  condition  of 
the  live  stock  to  which  it  is  given. 

"Water  containing  calcium  carbonate  or  sul- 
phate, phosphates,  or  silica  has  little  or  no 
effect  upon  lead,  and,  as  nearly  all  public  water 
supplies  contain  more  or  less  "of  one  or  another 
of  these  bodies,  there  is  little  danger  to  be  ap- 
prehended from  the  almost  universal  use  of 
lead  pipes  for  its  distribution  through  dwell- 
ings. It  will  be  found  wise,  however,  to  allow 
the  water  to  run  for  several  hours  if  the  house 
has  been  vacant  for  a  time,  and  to  draw  off 
sufficient  each  morning  to  thoroughly  empty 
the  entire  system  of  house  pipes.  The  water 
from  cisterns  lined  with  cement  is  probably 
but  slightly  plum  bo-solvent,  as  it  always  con- 
tains more  or  less  of  calcium  salts  and  is  alka- 
line in  reaction,  so  that  there  is  little  danger, 
even  if  lead  pipes  run  from  the  cisterns. 

It  has  been  found  that  when  a  water  supply 
is  drawn  from  a  considerable  elevation  it  is 
more  apt  to  be  acid  than  when  it  is  taken  from 
lower  levels,  and  consequently  more  active  in 
attacking  lead.  There  are  some  grounds  to 
assume  that  there  are  certain  micro-organisms 
which  give  an  acid  reaction  to  water  that  would 
clear  up  certain  cases  of  contamination  which 
otherwise  would  seem  inexplicable.  The  intro- 
duction of  lead  pipes  into  wells  i|  not  desirable, 
as,  although  the  water  to  begin  with  may  have 
no  effect  upon  the  metal,  it  is  probable  that 
sooner  or  later  sufficient  organic  matter  will 
accumulate  and  solution  of  the  lead  take  place. 
Wherever  it  seems  impossible  to  keep  water 
free  from  contact  with  this  metal  it  is  a  wise 
precaution  to  allow  it  to  pass  over  limestone 
or  marble.  If  this  is  done  it  is  probable  that 
little  or  no  danger  is  to  be  apprehended  from 
its  use. 

Various  substitutes  have  been  proposed  for 
lead  in  the  manufacture  of  pipes  for  the  con- 
veyance of  water,  such  as  iron  pipes  lined  with 
glass  or  porcelain,  but  none  of  them  are  very 
satisfactory,  as  the  lining  is  too  easily  broken. 
When  considerable  volumes  are  to  be  trans- 
ported, and  when  the  pipes  are  kept  full,  noth- 
ing is  so  good  as  plain  cast  iron.  For  smaller 
conduits  wrought-iron  pipes  are  safe,  but  read- 
ily become  clogged  with  a  soft  mass  made  up 
of  rust  and  dirt.  Galvanized  pipes,  or  those 
thinly  coated  with  zinc,  are  probably  the  best 


that  can  be  used  for  house  distribution.  Lead 
pipes  lined  with  tin  offer  many  theoretical 
advantages,  but  there  is  no  certainty  that  the 
lining  is  perfect,  and  if  a  flaw  exists  galvanic 
action  is  set  up  and  the  condition  is  worse  than 
if  plain  lead  had  been  used.  No  limit  can  be 
set  as  to  the  amount  of  lead  which  water  may 
safely  contain,  but  it  should  not  exceed  i-i-jy  of 
a  grain  to  the  gallon  if  the  water  is  to  be  used 
in  considerable  quantities  or  for  any  length  of 
time.  The  presence  of  lead  in  water  may  be 
readily  detected  by  carefully  sprinkling  upon 
the  water  in  a  transparent  vessel  finely  pow- 
dered potassium  bichromate,  which  will  sink 
in  the  form  of  a  yellow  powder  (lead  chromate) 
if  lead  is  present. 

The  use  of  white  lead  for  interior  painting 
has  been  severely  criticised,  but,  aside  from  the 
slight  danger  of  poisoning  while  it  is  being  ap- 
plied, it  is  almost  entirely  without  objection. 
If  a  substitute  is  desired,  zinc  oxide,  which  is 
entirely  unobjectionable,  may  be  employed  and 
will  give  a  more  dazzling  white  than  the  lead. 
Some  persons  are  particularly  susceptible  to 
the  smell  of  fresh  paint,  and  are  often  affected 
with  nausea,  disturbed  digestion,  etc.  This  is 
largely  due  to  the  odours  of  the  oil  and  turpen- 
tine, but  there  is  no  doubt  that  in  many  in- 
stances the  lead  is  at  the  bottom  of  the  trouble, 
for,  when  it  is  mixed  with  considerable  turpen- 
tine, as  is  the  rule  when  interiors  are  painted, 
appreciable  amounts  are  volatilized.  It  is 
therefore  prudent  for  all  persons  to  avoid  the 
use  of  freshly  painted  apartments  until  the 
paint  is  thoroughly  dry.  Water  tanks  and  all 
receptacles  which  are  to  contain  food  and  water 
should  never  be  painted  with  white  lead,  and 
its  employment  upon  roofs  from  which  rain 
water  is  collected  is  unsafe.  Paints  having  as 
their  bases  any  of  the  earthy  pigments  or  iron 
are  entirely  free  from  danger  and  just  as  dur- 
able. Red  lead,  or  lead  oxide,  presents  the 
same  objections  to  its  employment  in  paint  as 
white  lead,  and  what  has  been  said  will  apply 
equally  well  to  it.  The  cheaper  varieties  of 
glazed  earthenware  and  enamelled  ironware 
contain  lead  in  the  glazing,  and  their  use  in 
the  household  has  resulted  in  a  number  of 
obscure  cases  of  poisoning.  The  glaze  upon 
some  kinds  of  paper,  especially  that  used  for 
cheap  cards,  has  lead  as  one  of  its  constituents, 
and,  while  there  is  probably  little  danger  in  its 
use  by  adults,  children,  who  are  apt  to  acquire 
the  habit  of  chewing  paper,  may  thus  become 
affected.  Cheap  enamelled  cloth,  especially  a 
variety  used  in  making  baby  carriages,  con- 
tains lead,  and  oases  of  poisoning  in  infants 
have  been  reported. 

The  so-called  "  tin  foil  "  usually  consists  of 
alternate  layers  of  tin  and  of  lead,  the  former 
on  the  outside.  It  is  very  largely  used  for 
wrapping  tobacco,  candies,' etc.,  and,  provided 
the  outer  layers  are  unbroken,  little  danger 
is  to  be  apprehended  from  its  use,  but  if  one 
or  the  other  of  these  is  broken,  there  is  a 
chance  that  poisoning  may  follow  the  use  of 
the  articles  it  is  wrapped  around,  especially 
in  the  case  of  chewing-tobacco,  which  is  more 
or  less  moist  and  contains  salts,  especially  po- 
tassium nitrate,  which  promote  galvanic  action. 
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For  some  time  after  the  introduotion  of 
canned  fruits,  etc.,  many  oases  of  poisoning 
were  found  to  be  due  to  the  solution  of  the 
lead  of  the  solder  used  in  the  manufacture  and 
sealing  of  the  cans.  At  the  present  time  the 
greater  precautions  observed  by  the  manufac- 
turers have  caused  a  marked  diminution  in  the 
number  of  these  eases,  but  still  sufficient  con- 
tact with  the  solder  exists,  even  in  the  most 
carefully  manufactured  goods,  to  render  the 
accident  possible  if  fermentation  of  the  con- 
tents of  the  can  occurs.  As  a  rule,  this  is 
manifested  by  an  outward  bulging  of  the  heads 
of  the  cans,  technically  known  as  "  swelling," 
and  all  such  goods  should  be  rejected.  It  is  a 
wise  precaution  to  shake  all  canned  goods  be- 
fore using  them,  to  ascertain  if  there  is  any 
loose  solder  inside.  If  there  is,  it  will  be  heard 
to  rattle  and  will  furnish  a  valid  objection  to 
the  use  of  that  particular  can.  It  is  fair  to 
state  that  many  cases  of  acute  poisoning,  mani- 
festing itself  by  nausea,  diarrhoea,  etc.,  are 
entirely  unconnected  with  the  presence  of  lead, 
but  are  due'to  the  incipient  decomposition  of 
the  contents  of  the  can. 

Lead  chromate,  being  relatively  cheap  and  of 
a  brilliant  yellow  colour,  has  been  largely  used 
in  the  manufacture  of  candies  and  confection- 
ery, but  has  been  abandoned  except  by  the 
most  unscrupulous  manufacturers  in  favour  of 
the  harmless  vegetable  colours.  It  is  well, 
however,  to  bear  in  mind  the  possibility  of  its 
occurrence  in  cheap  candy,  etc.  Both  the 
chromate  and  the  red  oxide  are  used  to  colour 
artificial  flowers  and  fruits,  sealing  wax,  and 
wafers,  and,  while  the  greatest  danger  is  to  the 
workers  in  these  objects,  there  is  a  possibility  of 
their  falling  into  the  hands  of  children. 

Face  powders  and  bleaches,  hair  dyes,  and 
any  cosmetics  may  contain  lead  and  thereby 
cause  plumbism.  Formerly  leaden  combs  were 
largely  used  for  dyeing  the  hair,  being  drawn 
through  it  after  it  had  been  moistened  with  a 
solution  of  potassium  sulphide.  The  list  of 
substances  to  which  lead  or  its  salts  have  been 
intentionally  added  might  be  multiplied  almost 
indefinitely,  but  it  is  believed  that  those  men- 
tioned are  the  ones  most  apt  to  give  rise  to 
lead  poisoning,  and  that  the  others  are  of  but 
slight  practical  importance. 

The  prolonged  medicinal  employment  of  the 
salts  of  lead,  either  internally  or  externally, 
may  give  rise  to  plumbism,  but  such  an  acci- 
dent is  hardly  liliely  to  occur  if  the  smallest 
amount  of  discretion  is  used.  It  is  wise,  when- 
ever lead  is  employed  internally,  to  watch 
the  gums  closely  and  to  be  on  the  lookout  for 
abdominal  pains  or  constipation,  and  if  the 
slightest  symptoms  of  poisoning  occur,  to  dis- 
continue the  use  of  the  remedy  at  once.  The 
gouty  diathesis  is  a  contra-indication  to  the 
employment  of  lead  in  any  form. 

Acute  poisoning  by  lead  or  its  salts  is  quite 
rare,  the  hisoluble  salts  being  without  much 
effect,  except  in  almost  phenomenal  doses,  and 
the  soluble  ones  being,  as  a  rule,  not  very  ac- 
cessible. The  acetate  is  ordinarily  the  cause  in 
nearly  all  oases  of  poisoning,  but  not  less  than 
an  ounce  is  necessary  to  produce  very  serious 
effects.    The  symptoms  are  irritation  of  the 


stomach  and  intestines,  followed  by  coma  and 
collapse  in  fatal  cases.  Vomiting  of  white 
curdy  matter  is  not  uncommon,  and  the  stools 
are  apt  to  be  coloured  black.  The  antidotes 
are  dilute  sulphuric  acid,  any  sulphate,  albu- 
men, salt,  alkalies,  and  soap.  When  only 
moderate  amounts  have  been  ingested,  diar- 
rhoea and  disturbance  of  the  digestion  may  be 
the  only  symptoms  present. 

The  long-continued  ingestion  of  lead  or  its 
salts  almost  invariably  results  in  the  condition 
known  as  plumbism,  the  symptoms  of  which 
may  be  very  obscure  and  referable  to  lead  only 
after  the  most  patient  investigation  into  the 
concomitant  circumstances.  Often  there  may 
be  nothing  beyond  a  well-marked  cachexia, 
but  ordinarily  there  will  be  colicky  pains,  most 
common  near  the  umbilicus,  relievable  by 
pressure  upon  the  abdomen,  constipation  with 
dark-coloured  stools,  and  indigestion.  After 
a  while  a  bluish  line  forms  along  the  margins 
of  the  gums,  absent  where  the  teeth  are  lack- 
ing, due  to  the  deposit  of  lead  sulphide  formed 
from  the  sulphuretted  hydrogen  given  off  by 
the  tartar  on  the  teeth.  This  line,  while  it  is 
rarely  absent  in  the  ordinary  victim  to  plum- 
bism, may  be  wanting  in  those  who  exercise 
great  care  of  their  teeth  and  keep  them  free 
from  tartar.  The  liver  usually  becomes 
smaller,  the  intestines  are  contracted,  and  the 
belly  is  drawn  in.  A  jaundiced  appearance 
may  exist  as  the  result  of  the  hepatic  compli- 
cation, and  the  urine  be  tinged  with  biliary 
colours.  Later,  albuminuria  may  appear,  and 
if  it  previously  existed  is  apt  to  be  aggravated. 
Pains  resembling  those  of  rheumatism  occur 
in  various  parts  of  the  body,  and  are  usually 
aggravated  by  motion  and  by  damp  weather. 
Arthralgia  is  a  common  complication,  and  is 
undoubtedly  due  to  the  deposit  of  urates  in 
and  around  the  joints.  It  is  possible  that 
many  attacks  of  gout  are  due  to  lead  poisoning. 
It  is  very  certain  that  lead,  even  when  used 
medicinally,  will  bring  on  an  acute  attack  of 
gout  in  a  person  predisposed  to  it,  and  that  in 
many  cases  in  which  there  has  been  no  reason 
to  suspect  poisoning  the  characteristic  blue 
line  upon  the  gums  has  been  observed.  The 
most  marked  sign  of  plumbism  is  a  paralysis 
of  the  extensor  muscles  of  one  or  both  hands, 
usually  unaccompanied  by  loss  of  sensation. 
This  paralysis  may  be  distinguished  from  that 
due  to  disease  or  injury  of  the  musoulo-spiral 
nerve  by  the  fact  that  the  supinator  longus  is 
never  affected.  Paralysis  of  other  muscles  may 
occur,  and  wasting,  especially  of  those  of  the 
ball  of  the  thumb,  is  sometimes  observed. 
Bilateral  symmetrical  anaesthesia  is  often  seen, 
and  usually  is  found  upon  the  neck,  chest,  and 
arms.  Headache,  vertigo  delirium,  convul- 
sions, or  coma  may  exist,  but  they  are  not  of 
very  frequent  occurrence.  The  prognosis  as 
to  life  is  usually  good,  as  it  is  the  exception 
when  the  cause  of  the  condition  is  not  recog- 
nised, but  often  the  results  are  lasting,  es- 
pecially when  paralysis  has  been  one  of  the 
symptoms.  Death,  when  it  occurs,  may  be 
due  to  a  fatal  cachexia,  paralysis  of  the  mus- 
cles of  respiration,  cerebral  trouble,  or  cirrhosis 
of  the  liver  or  kidneys.    The  mainstay  in  the 
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treatment  is  iodine  in  one  shape  or  another, 
but  to  be  effectual  it  must  be  given  in  large 
doses  and  for  a  considerable  length  of  time. 
Frequent  doses  of  Bpsom  salt  are  of  assistance, 
as  it  not  only  relieves  the  colic  but  renders 
insoluble  any  lead  which  may  be  in  the  ali- 
mentary canal.  Tonics  and  a  generous  diet  are 
adjuvants  which  are  not  to  be  neglected.  The 
paralysis  must  be  treated  by  electricity,  the 
induced  current  being  employed,  provided  the 
affected  muscles  react.  If  they  do  not,  the 
constant  current  must  be  used  until  reaction 
to  the  induced  is  obtained.  When  no  reaction 
to  the  constant  current  can  be  elicited,  it  is 
usually  the  case  that  the  paralysis  is  never  re- 
covered from.  Whatever  measures  are  adopted, 
the  removal  of  the  person  from  the  influence 
of  the  metal  is  imperative. 

Lead  Acetate. — By  far  the  most  valuable 
salt  of  this  metal,  and  the  only  one  of  any  prac- 
tical value  for  internal  administration,  is  the 
acetate,  the  plumbi  acetas  of  the  U.  S.  and  Br. 
Ph's.,  the  plumbum  acetieum  of  the  Ger.  Ph., 
or  sugar  of  lead.  Its  most  important  action 
is  that  of  an  astringent,  and  it  may  be  given 
with  advantage  in  nearly  all  forms  of  diar- 
rhcea,  especially  that  of  phthisis.  It  is  rather 
more  effective  when  combined  with  opium.  In 
hcBmorrhages  from  the  stomach  and  intestines 
it  is  probably  as  useful  as  any  hEcmostatic,  so 
far  as  its  local  action  goes,  and,  in  addition, 
slows  the  action  of  the  heart  in  very  much 
the  same  manner  as  digitalis  does.  This  latter 
property  renders  it  of  value  in  all  forms  of 
hiemorrhage.  For  haemoptysis  it  may  be 
well  to  combine  opium  with  it  to  quiet  the 
cough  which  is  so  apt  to  prolong  the  hjemor- 
rhage. 

Ointment  of  acetate  of  lead,  unguentum plum- 
bi acetatis  (Br.  Ph.),  contains  2  parts  of  lead 
acetate  and  73  of  benzoated  lard,  and  is  used 
for  the  same  purposes  as  the  cerate  of  lead 
subacetate.  Somewhat  similar  is  the  unguen- 
tum glycerini  plumbi  subacetatis  (Br.  Ph.). 
The  glycerinum  plumbi  subacetatis  (Br.  Ph.) 
is  another  substitute  for  the  cerate,  but  is 
rather  harsher  in  its  action.  The  pill  of  lead 
and  opium,  pilula plumbi  cum  opio  (Br.  Ph.), 
contains  in  each  grain  -J^  of  a  grain  of  opium 
and  J  of  a  grain  of  lead  acetate.  It  is  used 
principally  in  the  treatment  of  diarrhoea. 
Compound  lead  suppositories,  suppositoria 
plumbi  composita  (Br.  Ph.),  contain  3  grains  of 
lead  acetate  and  1  grain  of  opium.  They  are 
astringent  and  sedative,  and  are  very  useful  in 
the  treatment  of  dysentery  and  irritable  condi- 
tions of  the  rectv/m. 

The  unofficial  lead-and-opium  wash,  lotio 
plumbi  et  opii,  consists  of  2  drachms  of  lead 
acetate,  i  fl.  oz.  of  laudanum,  and  enough  wa- 
ter to  make  16  fl.  oz.  It  is  very  largely  used 
as  a  sedative  application  in  erysipelas,  bruises, 
and  all  painful  and  irritable  surfaces.  It  is 
also  useful  in  relieving  the  itching  of  the  erup- 
tion caused  by  poison  ivy  or  oak.  It  must  be 
well  shaken  before  being  used,  and  is  ordinarily 
applied  by  soaking  a  cloth  in  it,  which  is  laid 
upon  the  affected  surface. 

Dnder  no  circumstances  should  lead  salts 
enter  into  the  composition  of  coUyria,  as,  if 
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abrasions  of  the  cornea  exist,  black  deposits  of 
lead  are  almost  sure  to  occur. 

Goulard's  extract,  or  solution  of  lead  subace- 
tate, liquor  plumbi  subacetatis  (U.  S.  Ph.,  Br. 
Ph.),  liquor  plumbi  subacetici  (Ger.  Ph.),  is  an 
aqueous  solution  of  the  basic  acetate  of  lead 
prepared  by  adding  a  suitable  amount  of  lead 
oxide  to  a  solution  of  the  acetate,  but  is  un- 
suitable for  use  unless  diluted  by  at  least 
double  its  bulk  of  water.  It  has  the  same  gen- 
eral effects  as  the  salt  constituting  its  base,  but 
is  never  employed  internally.  It  forms  a  very 
desirable  preparation  to  apply  to  inflamed 
surfaces,  sprains,  bruises,  blisters,  scalds,  ex- 
coriations, waA  fissured  nipples,  or  in  any  con- 
dition in  which  a  mild  astringent  and  sedative 
action  is  desired.  Lead  water,  or  diluted  solu- 
tion of  lead  subacetate,  liquor  plumbi  sub- 
acetatis dilutus  (U.  S.  Ph.,  Br.  Ph.),  is  simply 
the  same  solution,  diluted  with  about  thirty 
times  its  bulk  of  water.  From  the  first-named 
solution  is  made  a  cerate,  ceratum  plumbi  sub- 
acetatis (U.  S.  Ph.),  by  incorporating  with  it 
four  times  its  weight  of  camphor  cerate.  It  is 
a  very  useful  application  to  raw  surfaces,  chil- 
blains, etc. 

[A  lead  liniment,  consisting  of  10  parts  each 
of  powdered  talo  and  starch,  4  of  glycerin,  and 
30  of  liquor  plumbi  subacetatis  dilutus,  has 
been  highly  recommended  by  Professor  Boeck, 
of  Christiania  (Mntsh.  f.prakt.  Dermat.,  Aug. 
1,  1895 ;  Edinb.  Med.  Jour.,  Dec,  1895),  in  the 
treatment  of  various  inflammatory  skin  dis- 
eases attended  with  dryness  and  severe  itching. 
If,  he  says,  the  liniment,  as  sometimes  occurs 
with  very  sensitive  skins,  gives  rise  to  slight 
burning,  half  of  the  solution  of  lead  may  be  re- 
placed by  an  equal  amount  of  a  l-per-cent, 
solution  of  boric  acid.  When  the  liniment  is 
used,  after  being  well  shaken,  it  should  be 
diluted  with  sufficient  cold  water,  usually  twice 
its  bulk.  It  should  then  be  painted  or  sopped 
on  to  the  affected  skin.  The  surface  is  allowed 
to  remain  uncovered  for  a  few  minutes,  till  the 
thin  layer  has  had  time  to  dry.  The  patient 
can  then  either  bandage  the  part  or,  if  at 
night,  may  go  to  bed,  and  for  at  least  half  an 
hour  experiences  a  pleasantly  cool  sensation, 
which  almost  annuls  even  the  severest  itching. 
The  application  may  be  repeated  as  often  as 
necessary ;  its  action  is  that  of  a  cooling  lotion 
which  gently  powders,  and  at  the  same  time  is 
astringent  and  antiseptic.  In  acute,  papular, 
rapidly  spreading  eczemas  it  produces  immedi- 
ate amelioration,  even  quickly  cures.  It  must 
not  be  employed  for  vesicular,  weeping,  or 
crusted  forms,  since  such  are  only  aggravated 
by  it.  In  certain  chronic  dry  eczemas,  such  as 
those  widespread  and  troublesome  kinds  met 
with  in  old  persons,  it  commonly  leads  to  im- 
provement, and  if  its  use  is  continued  long 
enough,  may  cause  their  disappearance.  By  its 
lessening  the  tendency  to  scratch,  too,  pustules 
and  boils  are  rendered  less  apt  to  appear.  Boeck 
has  found  it  particularly  useful  in  eczema  of 
the  anus  and  of  the  genitals.  It  proves  of 
much  service  also  in  lichen  planus,  and  in  dif- 
fuse, inflamed  cases  at  psoriasis.] 

Lead  carbonate,  plumbi  carbonas  (U.  S. 
Ph.,  Br.  Ph.),  cerussa  (Ger.  Ph.),  acts  as  a  mild 
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astringent  and  sedative  to  raw  surfaces,  such 
as  those  of  burns.  It  is  never  used  internally. 
It  may  be  prepared  £or  use  by  combining  it  ex- 
temporaneously with  any  unctuous  substance, 
or  the  ordinary  painters'  white  lead  of  com- 
merce may  be  used.  A  more  elegant  prepara- 
tion is  the  unguentum  plumbi  carbonatis  (U. 
S.  Ph.,  Br.  Ph.),  unguentum  cerussm  (Ger.  Ph.). 
The  chief  use  of  these  preparations  is  in  the 
treatment  of  burns,  scalds,  and  excoriations, 
and  unless  very  extensive  surfaces  are  treated 
it  is  rarely  that  any  ill  results  follow  their  use. 
A  very  ready  application  to  burns  is  ordinary 
white  paint,  which,  however,  should  consist  of 
white  lead  and  linseed  or  cotton-seed  oil  only, 
and  not  contain  turpentine,  or  "  drier."  The 
emplastrum  centssce  of  the  Ger.  Ph.  consists  of 
7  parts  of  lead  carbonate,  3  of  olive  oil,  and  12 
of  lead  plaster. 

liead.  iodide,  plumbi  iodidum  (IT.  S.  Ph., 
Br.  Ph.),  has  been  substituted  for  the  other 
iodides,  but  is  entirely  unsuitable  for  internal 
use,  as  there  is  considerable  danger  of  plum- 
bism  occurring.  It  may  be  given  in  doses  of 
from  1  to  3  grains  every  two  or  three  hours, 
but,  if  its  employment  is  to  be  protracted,  it  is 
wise  to  be  on  the  lookout  for  symptoms  of 
poisoning.  An  ointment,  unguentum  plumbi 
iodidi  (IJ.  S.  Ph.,  Br.  Ph.),  contains  about  1 
part  of  the  salt  in  10.  It  is  used  with  fairly 
good  results,  provided  it  is  not  carried  too  far, 
in  the  treatment  of  enlarged  glands  and  hy- 
pertrophy of  the  spleen.  The  iodide-of-lead 
plaster,  emplastrum  plumbi  iodidi  (Br.  Ph.), 
contains  about  the  same  amount  of  the  salt  as 
the  ointment  does,  and  is  a  rather  more  elegant 
preparation. 

Lead,  nitrate,  plumbi  nitras  (U.  S.  Ph., 
Br.  Ph.),  is  rarely,  if  ever,  employed  internally, 
the  acetate  being  more  appropriate  when  the 
constitutional  effects  of  lead  are  desired.  It 
may  be  used  to  advantage,  however,  in  solu- 
tions of  the  strength  of  ten  per  cent.,  in  the 
treatment  of  fi.ssured  nipples,  chapped  lips, 
and  similar  conditions.  The  powdered  salt  is 
sometimes  applied  to  unhealthy  ulcerations, 
and  for  onychia  it  is  alleged  by  some  to  be 
almost  a  specific.  As  it  decomposes  sulphides, 
it  may  be  used  as  a  deodorizer  when  such 
bodies  exist,  but  it  is  in  no  sense  of  the  word 
either  a  disinfectant  or  a  germicide.  Ledoyen's 
disinfecting  fluid  is  simply  a  solution  of  1 
drachm  of  this  salt  in  1  oz.  of  water. 

Lead  oxide,  plumbi  oxidum  (U.  S.  Ph., 
Br.  Ph.),  Uthargyrum  (Ger.  Ph.),  litharge,  is 
the  purified  commercial  red  oxide  of  lead  sub- 
jected to  heat  until  it  is  semi-vitrified.  It  is 
never  used  by  itself,  but  enters  into  the  com- 
position of  various  plasters,  and  is  employed 
for  making  other  salts  of  lead. 

Lead  plaster,  or  diachylon  plaster,  emplas- 
trum plumbi  (U.  S.  Ph.,  Br.  Ph.),  emplastrum 
Uthargyri  (Ger.  Ph.),  is  prepared  from  olive 
oil  and  lead  oxide.  It  is  an  oleate  of  lead 
plus  glycerin  and  some  unimportant  minor 
constituents,  and  is  principally  iised  as  a  basis 
for  other  plasters,  but  may  be  employed  when 
a  simple  protective  plaster  for  raw  ox  excori- 
ated surfaces  is  desired.  It  may  be  obtained 
in  rolls,  and  may  be  spread  upon  cloth,  etc.. 


as  it  is  needed.  The  emplastrum  Uthargyri 
compositum  of  the  Ger.  Ph.  contains,  in  addi- 
tion, ammoniacum.  galbanum,  and  turpentine, 
and  is  employed  as  a  stimulant  of  the  parts  to 
which  it  is  applied. 

Diachylon  ointment,  unguentum  diachylon 
(U.  S.  Ph.),  is  the  plain  ointment  diluted  to 
one  half  its  strength  with  olive  oil  and  oil  of 
lavender  flowers.  It  is  used  largely  in  the 
treatment  of  eczema. 

Lead  saccharate  has  been  used  as  an  in- 
jection into  the  bladder  to  dissolve  calculi, 
but  is  of  no  great  value. 

Lead  tannate,  which  may  be  prepared  by 
adding  a  solution  of  lead  acetate  to  one  of  tan- 
nin, and  separating  the  precipitate  by  filtra- 
tion, may  be  used,  alone  or  incorporated  with 
some  fat,  as  an  application  to  bedsores  and 
other  unhealthy  ulcers. — Russell  H.  Nevins. 

LEECHING  is  the  local  abstraction  of 
blood  by  means  of  the  leech,  hirudo  (Br.  Ph.). 
In  Germany  leeches  are  official  as  hirudines 
(Ger.  Ph.).  The  speckled  leech,  Sanguisuga 
medicinalis,  alone  is  recognised  by  the  Ger. 
Ph.,  while  the  Br.  Ph.  recognises  both  Sangui- 
suga medicinalis  and  Sanguisuga  officinalis, 
the  green  leech.  The  animal  of  either  variety 
is  worrnlike,  with  a  soft,  smooth  body,  trans- 
versely wrinkled.  Its  length  is  in  the  neigh- 
bourhood of  two  or  three  inches,  it  tapers 
toward  each  end,  and  it  is  convex  upon  one 
side  and  flattened  on  the  other.  The  back  is 
of  an  olive  colour  and  longitudinally  marked 
with  rust-coloured  stripes.  The  belly  of  the 
speckled  leech  is  greenish-yellow,  spotted  with 
black ;  that  of  the  green  leech  is  olive-green. 
The  leech  is  an  inhabitant  of  marshy  ground 
and  small  streams.  The  American  leech,  Si- 
rudo  decora,  is  less  esteemed  than  the  Euro- 
pean varieties,  because  as  a  rule  it  abstracts  a 
smaller  quantity  of  blood.  Its  back  is  of  a 
deep  green  colour  and  longitudinally  marked 
with  rows  of  spots  of  which  the  lateral  rows 
are  black,  while  the  central  row  is  brownish- 
yellow.  The  belly  is  yellowish  and  is  irregu- 
larly spotted  with  black.  The  amount  of  blood 
which  a  leech  will  draw  varies  with  the  variety 
of  the  animal  and  its  condition,  as  well  as  with 
the  vascularity  of  the  part  to  which  it  is  ap- 
plied. The  quantity  ranges  between  1  and  4 
fl.  drachms  and  occasionally  exceeds  the  latter 
amount,  but  it  not  infrequently  happens  that 
bleeding  continues  after  the  withdrawal  of  the 
leech,  and  that  thus  the  amount  is  augmented. 
This  continued  bleeding  is  said  to  be  due  to  a 
liquid  which  the  animal  secretes  and  which 
prevents  coagulation  of  the  blood. 

The  practice  of  leeching  is  of  great  antiqui- 
ty, and,  though  less  employed  than  formerly, 
it  is  frequently  used  and  should  be  yet  more. 
It  is  the  least  painful  means  of  locally  abstract- 
ing blood,  and  has  the  advantage  of  an  applica- 
bility to  parts  which  cupping  can  not  reach 
or  which,  when  inflamed,  are  too  sensitive  for 
the  manipulations  which  cupping  entails.  On 
the  other  hand,  it  can  not  be  denied  that  the 
leech  is  repulsive,  and  the  repugnance  of  the 
patient  may  even  forbid  its  use.  It  is  of  much 
value  for  local  depletion  in  children. 
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The  area  to  which  the  leeches  are  to  be  ap- 
plied should  be  thoroughly  cleansed  with  soap 
and  water  and  afterward  rinsed  in  water  alone. 
If  hair  is  present  it  should  previously  have 
been  removed.  It  may  then  be  sufficient  to 
place  the  leech  upon  the  chosen  spot  and  allow 
it  to  draw  until  filled.  It  is  often  necessary, 
however,  to  incite  the  animal  to  its  work  as 
well  as  to  control  it  when  once  it  is  employed, 
for  the  leech,  in  spite  of  its  lack  of  beauty,  is 
apt  to  be  fastidious  and  headstrong  as  well. 
To  induce  the  leech  to  draw  blood  in  case  it 
does  not  appear  eager  to  do  so,  it  is  often  well 
to  place  a  drop  of  milk  upon  the  part  or  a  drop 
of  blood  taken  either  from  the  patient  or  from 
another  or  obtained  by  slightly  pricking  or 
scratching  the  part  until  blood  appears.  This 
milk  or  blood  attracts  the  leech  and  appears  to 
have  an  appetizing  effect  upon  it,  and  the 
natural  result  is  that,  having  tasted  food  and 
desiring  more,  it  takes  the  most  natural  way 
to  get  it.  The  avidity  of  the  leech  is  also  said 
to  be  increased  by  its  previous  brief  immersion 
in  cold  water,  and  it  has  also  been  recom- 
mended to  prepare  the  part  for  its  delectation 
by  previously  reddening  it  by  a  sinapism. 
This  procedure  has  the  additional  advantage 
of  causing  a  greater  removal  of  blood  from 
the  part,  for  it  is  well  known  that  from  vascu- 
lar regions  leeches  will  withdraw  more  blood 
than  from  those  which  are  dense  and  firm. 
This  previous  reddening  is,  of  course,  not  de- 
manded in  case  the  leech  is  to  be  directly 
applied  to  inflamed  situations,  for  the  local  con- 
dition in  this  case  is  already  one  of  hyperaemia. 

To  direct  and  limit  the  action  of  the  leech 
it  is  well  to  use  a  glass  tube,  or  leech  glass, 
in  which  the  animal  is  placed,  and  by  which 
its  head  is  directed  to  the  area  it  is  desired  to 
deplete.  It  is  a  simple  matter  then  to  manipu- 
late the  leech  and,  when  its  blqod-drawing  has 
begun,  to  gently  remove  the  tube,  leaving  the 
leech  undisturbed.  Another  means  by  which  the 
sucking  of  the  leech  may  be  directed  and  limit- 
ed is  to  cut  a  small  hole  in  a  piece  of  blotting- 
paper,  then  to  moisten  it  and  place  it  upon  the 
skin  so  that  the  hole  shall  cover  the  site  chosen 
for  bleeding.  The  leech  under  these  conditions 
can  draw  blood  enly  from  the  portion  of  skin 
which  is  uncovered.  The  leech  will  ordinarily 
continue  to  draw  blood  until  it  is  filled,  and 
then  it  will  drop  off,  but  if  for  any  reason  it  is 
desired  to  terminate  its  operations  before  that 
time  a  drop  of  water  may  be  placed  upon  its 
head  or,  if  that  hint  is  insufficient,  salt  water 
or  a  small  amount  of  common  salt  placed  upon 
it  will  always  induce  it  to  end  its  meal.  If, 
on  the  other  hand,  the  bleeding  has  been  in- 
sufficient, the  application  of  warmth  to  the 
wound,  particularly  by  a  poultice,  will  serve 
to  continue  the  bleeding  and  increase  the  de- 
pletion. 

It  is  not  uncommon  for  the  bleeding  from 
leech  bites  to  continue  without  aid,  and  even 
obstinately  and  in  spite  of  efforts  to  stop  it. 
To  control  the  hfemorrhage  in  such  cases — 
and,  particularly  in  children,  this  bleeding  may 
be  momentous — the  wound  should  be  exposed 
to  the  air,  but  if  clotting  does  not  then  occur, 
pressure  may  be  used  upon  it  or,  if  the  part  is 


a  soft  one,  pinching.  This  failing,  a  styptic 
application  may  be  made  of  alum,  tannin,  ni- 
trate-of-silver  stick,  or  collodion.  Exception- 
ally, these  too  will  fail,  and  then  the  wound 
should  be  sutured. 

So  far  as  the  number  ©f  leeches  to  be  em- 
ployed is  concerned,  that  will  vary  with  the 
circumstances  of  the  case  and  the  variety  of 
the  leech.  In  the  United  States  five  or  six 
leeches  may  be  expected  to  remove  about  1  fl. 
02.  of  blood.  Embarrassing  accidents  have 
happened  from  the  migratory  tendencies  of 
the  animals,  and  therefore  caution  must  be 
had  not  to  apply  them  too  near  a  bodily  orifice, 
and  to  see  by  actual  count  that  every  leech 
which  is  applied  is  subsequently  removed.  If 
by  chance  one  of  them  should  be  swallowed, 
salt  water  or  port  wine  should  be  freely  given 
and  followed  if  necessary  by  an  emetic.  If  the 
leech  has  entered  the  rectum,  the  port  or  the 
salt  water  should  be  given  in  an  enema.  It  is 
quite  possible  to  use  a  leech  more  than  once, 
for  it  may  be  made  to  disgorge  the  blood  it 
has  swallowed  by  drawing  it,  tail  first,  between 
the  fingers,  which  act  to  empty  it  by  pressure. 
If  then  the  leech  is  placed  in  clean  water  which 
is  frequently  changed,  it  soon  becomes  service- 
able again.  Other  procedures  are  made  use  of 
for  this  purpose,  but  these,  as  well  as  the 
healthful  preservation  of  leeches,  concern  the 
pharmacist  rather  than  the  physician. 

The  therapeutics  of  leeching  is  the  local  ab- 
straction of  blood,  but  a  derivative  action  is 
sometimes  elicited  by  it  as  well,  and  it  may 
appear  more  beneficial  even  than  general  blood- 
letting. Local  depletion,  however,  is  its  main 
application.  Meningitis  may  be  benefited  by 
leeching  from  the  temples  or  nucha,  conjunc- 
tivitis by  leeching  from  the  temple,  otitis  by 
leeching  from  the  mastoid  area,  and  orchitis 
by  leeching  from  the  perinaeum.  Inflamed 
joints,  too,  may  receive  benefit  by  leeching,  and 
the  procedure  is  applicable  to  a  number  of 
similar  engorgements  and  inflammations.  In 
general,  parts  of  the  body  which  are  of  loose 
structure  should  be  avoided  in  leeching,  espe- 
cially the  eyelids  and  the  scrotum. 

Henry  A.  Geiffin. 

LEMON. — As  the  general  therapeutic  ef- 
fects of  this  fruit  depend  almost  exclusively 
upon  the  citric  acid  contained  in  it,  the  reader 
is  referred  to  the  article  on  that  substance.  Oil 
of  lemon,  oleum  limonis  (U.  S.  Ph.,  Br.  Ph.),  ole- 
um citri  (Ger.  Ph.),  is  the  volatile  oil  obtained 
from  fresh  lemon  peel.  It  is  used  solely  as  a 
flavouring  and  in  the  preparation  of  essence  of 
lemon,  spiritus  limonis  (U.  S.  Ph.),  which  is 
simply  an  alcoholic  solution  of  the  oil  fla- 
voured with  the  fresh  peel.  This  is  suitable 
for  combining  with  mixtures,  and  may  also  be 
employed  in  the  household  in  place  of  the 
cheaper  and  less  reliable  preparations  of  the 
shops.  Lemon  peel,  limoms-cortex  (U.  S.  Ph., 
Br.  Ph.),  cortex  citri  fructus  (Ger.  Ph.),  is  di- 
rected to  be  used  in  its  fresh  state  in  the  LT.  S. 
and  Br.  Ph's,  and  dry  in  the  Ger.  Ph.  It  con- 
stitutes the  base  of  several  flavouring  prepara- 
tions, and  is  the  source  of  the  oil.  The  juice 
of  the  fresh  fruit  is  recognised  by  the  U.  S. 
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aud  Br.  Ph's,  under  the  name  of  limonis  suc- 
cus.  It  is  used  in  the  extemporaneous  prep- 
aration of  various  effervescing  drinks,  and, 
combined  with  sugar,  forms  the  syrupus  li- 
monis of  the  Br.  Ph.,  which  is  used  for  making 
lemonade,  etc.  The  tincture  of  lemon  peel, 
tinctura  limonis  (Br.  Ph.),  is  made  from  the 
fresh  peel.  Although  slightly  aromatic,  it  is 
rarely  used  except  to  disguise  the  taste  of  un- 
pleasant mixtures. 

Lemon-juice  forms  the  base  of  nearly  all 
drinks  In  which  a  mild  diuretic  and  diapho- 
retic action  is  desired,  and  is  employed  in  the 
preparation  of  a  host  of  cooling  beverages  in- 
cluded under  the  generic  name  of  lemonade. 
It  is  entirely  unobjectionable  save  in  the  uric- 
acid  diathesis,  in  which  it  may  increase  the 
amount  of  free  uric  acid  in  the  urine  and  set 
up  more  or  less  irritation  of  the  bladder  and 
urethra.  When  employed  in  illness,  too  large 
amounts  are  to  be  avoided,  as  there  is  danger 
of  disturbing  the  digestion,  and  in  very  young 
children  it  is  well  to  avoid  its  use  near  bed- 
time, as  the  secretion  of  urine  is  almost  always 
increased,  and  wetting  of  the  bed  may  follow. 
It  is  also  advisable  to  use  as  little  sugar  as  pos- 
sible, as  undue  amounts  are  easily  taken  when 
its  taste  is  disguised  by  that  of  the  juice.  Car- 
bonated waters,  such  as  Apollinaris,  Selters, 
and  many  other  table  waters,  are,  as  a  rule,  bet- 
ter relished  than  plain  water  in  the  prepara- 
tion of  this  class  of  drinks,  and  are  generally 
to  be  preferred  in  sickness.  It  is  well  to  avoid 
the  cheaper  metal  lemon-squeezers,  as  they  are 
apt  to  be  affected  by  the  citric  acid  of  the 
juice  and  impart  an  unpleasant  taste  to  it. 
Those  of  wood,  glass,  or  enamelled  metal  are 
easily  obtained  and  are  free  from  objection. 
The  juice  may  be  preserved  for  a  considerable 
length  of  time  by  straining  it  through  fine 
cloth  and  raising  it  in  glass  vessels  to  the  boil- 
ing point,  or,  in  other  words  canning  it  just 
as  fruits,  etc.,  are  canned.  Prepared  in  this 
way,  it  loses  none  of  its  therapeutic  value,  but 
is  destitute  of  the  agreeable  flavour  of  that 
freshly  expressed.  The  juice  of  the  fresh  lime 
is  objectionable  to  some  on  account  of  a  pecul- 
iar musty  taste,  but  it  may  be  substituted  for 
that  of  the  lemon  with  entire  propriety.  It 
or  lemon-juice  is  of  undoubted  value  in  the 
treatment  of  jaundice  not  dependent  upon 
anatomical  changes  in  the  hepatic  tissue,  and 
in  the  mild  variety  which  is  often  epidemic  in 
hot  climates  it  may  usually  be  depended  upon 
to  eilect  a  cure  if  taken  in  large  amounts.  A 
tumblerful  of  hot  lemonade,  which  may  be 
flavoured  by  the  addition  of  a  small  piece  of 
the  peel,  is  one  of  a  great  number  of  prepara- 
tions taken  for  breaking  up  a  cold,  just  before 
going  to  bed.  It  is  usually  efScaoious  in 
arousing  profuse  diaphoresis. 

[Lemon-juice,  taken  ad  libitum,  is  reputed 
to  nave  the  power  of  restraining  the  maniacal 
and  other  unpleasant  symptoms  of  poisoning 
with  Indian  hemp.]    Ci  Citric  acid. 

Russell  H.  Nevins. 

LEONTODON.— See  Taraxacum. 

LEPTANDRA  (U.  S.  Ph.),  Culver's  root, 
is  the  rhizome  and  roots  of  Veronica  virginica. 


an  herbaceous  perennial  plant  of  the  Serophu- 
larinem  that  grows  throughout  the  United 
States  east  of  the  Mississippi  River.  The  rhi- 
zome and  rootlets  contain  a  volatile  oil,  man- 
nite,  resin,  a  glucoside  (leptandrin),  etc.  A 
resinous  matter  that  may  be  obtained  by  pre- 
cipitation from  the  tincture  on  adding  alcohol 
is  erroneously  called  leptandrin,  and  is  sold 
under  that  name. 

Leptandra  is  a  cathartic,  and  in  large  doses 
an  emetic.  Rutherford's  investigations  showed 
that  it  had  but  feeble  cholagogue  properties. 
It  has  been  recommended  as  a  tonic  in  dyspep- 
sia in  which  there  is  deficiency  of  the  gastric 
juice,  and  in  constipation.  The  cathartic  dose 
of  the  powder  is  from  20  to  60  grains.  The 
extract,  extractum  Uptandrce  (U.  S.  Ph.),  is 
used  in  doses  of  from  3  to  10  grains.  The 
fluid  extract,  extractum  leptandrm  fluidum 
(U.  8.  Ph.),  may  be  given  in  doses  of  from  20 
to  60  minims.  The  dose  of  leptandrin  is  from 
0'15  to  0-77  of  a  grain. 

Samuel  T.  Armstrong. 

LETTUCE.— See  Lactuca  and  Lactuca- 

EIUM. 

liEVISTICTJM.— See  Ligustioum. 

LICHEN.— See  Cetraria. 

LICOBICE,  or  liquorice,  glycyrrhiza  (U.  S. 
Ph.),  glycyrrhizm  radix  (Br.  Ph.),  radix  liqui- 
ritim  (Ger.  Ph.),  is  the  root  of  Glycyrrhiza  gla- 
bra, a  native  of  southern  Europe,  Syria,  and 
Persia  and  cultivated  in  several  of  the  north- 
ern countries  of  Europe.  A  species,  Olycyr- 
rhiza  lepidota,  is  indigenous  in  this  country 
and  is  found  along  the  banks  of  the  Missouri 
River ;  it  is  a  good  substitute  for  the  imported 
root,  as  analysis  has  shown  that  it  contains  6'3 
per  cent,  of  glycyrrhizin,  while  imported  lico- 
rice root  contains  but  7"!  per  cent,  of  that  sub- 
stance. 

The  bitterest  licorice  comes  from  Russia, 
the  sweetest  from  Italy.  The  powdered  root 
may  be  administered  internally  in  doses  of 
from  5  to  30  grains.  The  root  contains  an 
amorphous,  bitter-sweet  glMcosiAi,  glycyrrhizin, 
C24Ha609,  a  crystallizable  principle,  asparagin, 
which  was  called  agedoite  by  Robiquet,  who 
first  isolated  it,  resin,  starch,  albumin,  lignin, 
calcium  and  magnesium  salts,  and  malic,  phos- 
phoric, and  sulphuric  acids.  If  the  glucoside 
glycyrrhizin  is  boiled  with  dilute  acids,  it 
breaks  up  into  sugar  and  a  bitter,  brownish- 
yellow  substance,  glycyrrhetin. 

Powdered  licorice  is  used  to  prevent  pills 
from  adhering  to  each  other,  and  as  a  dusting 
powder  in  pharmaceutical  procedures.  The 
aromatic  glycyrrhizin  is  used  to  disguise  the 
bitter  taste  of  quinine,  in  the  proportion  of 
two  to  one.  The  extract  is  used  to  conceal  the 
taste  of  various  unpleasant  remedies. 

Licoi'ice  is  demulcent,  laxative,  and  slightly 
stimulating  to  the  mucous  membranes.  For 
bronchial  catarrh  or  bronchitis  a  decoction 
may  be  used,  made  by  boiling  1  oz.  of  the 
bruised  root  in  1  pint  of  water,  and  the  action 
of  the  licorice  may  be  furthered  by  the  addi- 
tion of  flaxseed,  as  in  the  compound  infusion 
of  flaxseed,  infusum  lini  compositum,  formerly 
official,  which  was  made  by  boiling  3  drachms 
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of  bruised  licorice  root  and  4  drachms  of  flax- 
seed in  1  pint  of  water.  The  latter  prepara- 
tion is  useful  in  diarrhma.  In  various  forms 
of  pharyngitis  and  laryngitis,  especially  those 
associated  with  an  irritable  cough,  Wistar's 
cough  lozenges,  trochisci  glycyrrhizcR  et  opii 
(U.  S.  Ph.),  each  of  which  contains  3  grains  of 
extract  of  licorice  and  ^  of  a  grain  of  extract 
of  opium,  with  anise  oil,  acacia,  and  sugar,  are 
useful  to  relieve  the  irritability;  one  every 
hour  or  two  is  suiBcient  for  an  adult.  A  most 
useful  and  deservedly  popular  combination  of 
licorice  that  is  used  in  the  treatment  of  simple 
bronchitis  is  the  brown  mixture,  mistura  gly- 
cyrrhizcB  composita  (U.  S.  Ph.),  which  is  made 
with  3  parts  of  pure  extract  of  licorice,  12  of 
paregoric,  6  of  wine  of  antimony,  3  each  of 
spirit  of  nitrous  ether,  acacia,  and  sugar,  and 
70  of  water ;  the  dose  is  from  1  to  4  il.  drachms. 
For  constipation  in  children,  pregnant  women, 
and  old  persons  a  useful  remedy  is  the  com- 
pound licorice  powder,  pulvis  glycyrrhizm 
compositus  (U.  S,  Ph.,  Br.  Ph.),pulvis  liquiriticB 
compositus  (Ger.  Ph.),  which  contains  16  pai'ts  of 
powdered  licorice  root,  18  of  senna,  8  each  of 
fennel  and  washed  sulphur,  and  50  of  sugar;  the 
dose  is  from  i  to  3  drachms,  given  at  bed-time. 
[Commercial  extract  of  licorice,  stick  licorice, 
black  licorice,  is  the  extractum  glycyrrhizm  of 
the  U.  S.  Ph.  and  practically  the  equivalent  of 
the  succus  liquiritim  of  the  Ger.  Ph.,  which  is 
licorice-juice  boiled  down  to  one  quarter  of  its 
bulk.  The  purified  extract,  extractum  glycyr- 
rhizcB  purum  (U.  S.  Ph.),  extractum  glycyrrhi- 
zm (Br.  Ph.),  succus  liquiritiat  depuratus  (Ger. 
Ph.),  differs  somewhat  according  to  the  direc- 
tions of  the  various  pharmacopoeias.  It  may 
be  given  in  doses  of  from  5  to  60  grains.  The 
dose  of  the  fluid  extract,  extractum  glycyrrhi- 
zm fluidum  (U.  S.  Ph.),  extractum  glycyrrhizm 
liquidum  (Br.  Ph.),  is  1  fl.  drachm.  Syrup  of 
licorice,  sirupiis  hquiritim  (Ger.  Ph.),  syrupus 
glycyrrhizm  (Nat.  Form.),  may  be  given  in  tea- 
spoonful  doses,  as  may  also  Eingelmann's 
elixir,  elixir  e  succo  liquiritim  (Ger.  Ph.), 
which  contains  fennel  water  and  anisated 
ammonia  water,  and  is  used  as  a  stimulant  ex- 
pectorant.] See  also  Glyoybehizinum  ammo- 
NiATUM  (page  451). — Samuel  T.  Armstrong. 

lilGNOSTTIiPHITE.  --  Under  the  name 
Ztignosulflt,  v.  Lowenthon  (Pharm.  Ctrlh., 
1895:  Am.  Med.-surg.  Bull.,  Sept.  1,  1895) 
describes  a  liquid  obtained  as  a  side-product 
in  the  manufacture  of  cellulose,  and  says  it  is 
employed  in  some  portions  of  Europe  as  a 
remedy  against  various  diseases  of  the  respira- 
tory organs,  especially  pulmonary  tuberculosis. 
It  is  used  as  an  inhalation  by  making  it 
trickle  over  some  needle-trees,  such  as  firs, 
situated  in  a  room,  whereby  it  is  vapourized 
in  the  air  inhaled  by  the  patients,  who  are 
made  to  sojourn  in  this  room  for  a  few  hours 
every  day.  A  small  apparatus  is  also  made 
which  enables  patients  who  can  not  go  to  a 
sanitarium  to  receive  the  treatment  at  home, 
in  an  ordinary  room.  The  active  principle  is 
said  to  be  sulphurous  acid,  its  irritating  and 
dangerous  properties  being  modified  by  the 
presence  of  aromatic  and  volatile  substances. 


LIGrUSTICTJM,  radix  levistici  (Ger.  Ph.), 
lovage,  is  an  unimportant  drug  consisting  of 
the  root  of  Levisticum  officinale,  or  Ligusticum 
(or  Angelica)  Levisticum,  a  native  of  southern 
Europe,  to  which  its  use  is  almost  entirely 
limited.  It  possesses  carminative,  diuretic, 
and  emmenagogue  properties,  and  is  used  in 
flatulence,  dropsy,  and  amenorrhcea.  Its  vir- 
tues depend  upon  an  essential  oil,  which,  how- 
ever, is  not  used  by  itself.  An  infusion  of 
an  ounce  in  a  pint  of  water  may  be  given  in 
doses  of  2  fl.  drachms,  repeated  as  frequently 
as  required.  All  parts  of  the  plant  possess  the 
same  properties  as  the  root,  but  the  latter  is 
the  only  portion  employed  in  medicine.  An 
American  species,  Ligusticum  actmifolium,hsiS 
similar  virtues  to  those  of  the  ofiicial  species, 
but  its  use  is  very  limited  and  confined  to  the 
regions  to  which  it  is  indigenous. 

EuSSELL  H.  Nevins. 

LILY  OF  THE  VALLEY.— See  Conval- 

LAEIA. 

LIIKCE,  calx (U. S.  Ph., Br.  Ph.),  calcariausta 
(Ger.  Ph.),  and  chalk  (q.  v.,  also  Calcium  and 
Calx),  are  respectively  calcium  oxide,  CaO, 
and  calcium  carbonate,  CaCOj,  the  latter  being 
found  in  the  native  forms  chalk,  marble,  lime- 
stone, oyster  shells,  etc.  These  are  converted 
into  lime  by  heating  to  full  redness  (calcina- 
tion), by  which  the  carbonic  acid  is  driven  ofE 
and  the  oxide  left  behind,  the  latter  being 
known  as  burnt  lime  or  "  quicklime."  This, 
by  the  addition  of  from  |  to  J  of  its  weight 
of  water,  undergoes  the  process  of  "  slaking," 
whereby  it  evolves  a  high  degree  of  heat  and 
combines  with  one  molecule  of  H2O  to  form 
calcium  hydrate,  Ca(HO)s,  or  slaked  lime. 

Lime  is  one  of  the  four  alkaline  earths,  the 
three  others  being  baryta,  strontia,  and  mag- 
nesia. In  its  own  form,  however,  it  is  never 
found,  though  in  combination  with  various 
acids  it  occurs  in  all  the  three  kingdoms  of 
Nature,  its  base,  the  metal  calcium,  being  a 
very  widely  distributed  element,  forming  the 
base  of  all  calcareous  and  cretaceous  sub- 
stances. Besides  the  forms  mentioned  above, 
it  occurs  as  a  sulphate  (gypsum),  also  as  a 
phosphate  in  bones,  shells,  and  various  organic 
tissues,  and  as  a  silicate  and  a  fluoride  in  cer- 
tain minerals  and  vegetables.  Lime  is:soluble 
in  about  750  parts  of  water  and  in  1,300  of 
boiling  water;  it  is  insoluble  in  alcohol.  It 
is  more  soluble  in  cold  water  than  in  hot, 
changes  vegetable  blues  to  green,  and  forms 
with  oils  an  imperfect  soap.  It  is  never  used 
internally  except  in  solution,  for  which  see 
below. 

Slaked  lime,  Ca(H0)2,  calcii  hydras  (Br.  Ph.), 
is  prepared  by  pouring  1  pint  of  water  over  3 
pounds  of  lime  in  a  metal  pot,  and  should  be 
kept  excluded  from  the  air.  It  is  soluble  spar- 
ingly in  water,  11  grains  in  a  pint,  less  so  in 
hot  water,  but  its  solubility  is  greatly  increased 
by  the  addition  of  sugar. 

Limewater,  ligtwr  calcis  (U.  S.  Ph.,  Br. 
Ph.),  aqua  calcaria  (Ger.  Ph.),  is  a  saturated 
aqueous  solution  of  calcium  hydrate,  contain- 
ing about  0-17  per  cent,  thereof  at" 59°  P.,  and 
less  at  higher   temperatures.    It  is  a  clear, 
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colourless,  odourless  liquid,  of  saline  and  feebly 
caustic  taste  and  alkaline  reaction.  The  dose 
is  from  1  to  4  fl.  oz. 

Syrup  of  lime,  syrupus  ealcis  (U.  S.  Ph.), 
contains  &i  parts  of  lime,  40  of  sugar,  and 
enough  water  to  make  100.  The  correspond- 
ing preparation  of  the  Br.  Ph.,  liquor  ealcis 
saccharatus,  contains  1  part  of  lime,  3  parts  of 
sugar,  and  20  of  distilled  water  (7"li  grains  of 
lime  to  the  il.  oz.).  The  dose  is  from  15  to  60 
minims. 

Lime  liniment,  Unimentum  ealcis  (IT.  S.  Ph., 
Br.  Ph.),  Carron  oil,  consists  of  equal  parts  of 
limewater  and  linseed  oil  mixed  by  agitation. 
It  is  for  local  use. 

Physiological  Action. — Lime  in  the  un- 
slaked form  (quicklime)  has  a  great  affinity 
for  water,  readily  combines  with  sulphur,  and 
thereby  decomposes  and  destroys  organic  mat- 
ter. Upon  the  living  skin  its  action  is  irritant 
and  superficially  caustic,  but  on  the  mucous 
membranes  it  is  more  severe,  and  if  swallowed 
or  inhaled  it  may  produce  dangerous  local  in- 
flammation followed  by  ulceration.  In  weak 
solution  it  has  an  astringent  and  sedative  effect, 
both  locally  and  internally,  and  acts  as  an 
absorbent  and  antacid.  Chalk  possesses  the 
astringent  and  antacid  properties  of  lime  with- 
out its  irritant  qualities;  the  preparations  of 
each  are  feebly  antacid  and  astringent,  they 
neutralize  the  acid  of  the  gastric  juice,  and  are 
sedative  to  the  gastric  mucous  membrane.  A 
minute  quantity  passes  into  the  blood  and  pro- 
motes constructive  metamorphosis,  but  if  these 
substances  are  used  in  large  quantity  or  for 
too  long  a  time  they  will  increase  tissue  waste. 
Special  virtues  have  been  ascribed  to  calcium 
carbonates  derived  from  the  animal  kingdom, 
most  of  which  were  fanciful;  yet  some  au- 
thorities still  hold  that  the  animal  carbonates 
derange  the  stomach  less  than  the  mineral 
ones,  and  are  therefore  to  be  preferred  for 
children  and  delicate  persons  generally. 

Calcium  salts  play  an  important  part  in  the 
system,  as  is  seen  in  most  of  the  functions 
of  the  body.  The  heart  or  any  other  muscle 
devoid  of  calcium  will  no  longer  contract. 
These  salts  have  a  remarkable  influence  upon 
the  nutrition  of  plants  and  animals,  the  phos- 
phate being  especially  efficient,  even  essential 
to  the  nourishment  of  the  organs  of  locomo- 
tion— namely,  cartilage,  bone,  tendon,  and 
muscle,  to  which  it  bears  the  same  relation  as 
iron  does  to  the  blood  or  phosphorus  to  the 
nerve  tissue.  The  absence  of  calcium  salts 
results  in  emaciation  and  death,  their  deficien- 
cy in  various  degrees  of  lymphatic  and  osse- 
ous disease.  Water  without  these  salts  is  flat 
and  insipid  to  the  taste,  but  if  they  are  present 
in  drinking  water  in  excess  (above  30  grains  of 
the  carbonate  to  the  gallon)  the  water  is  be- 
lieved by  many  observers  to  be  one  of  the  fac- 
tors producing  goitre.  The  sulphate  in  potable 
water,  even  in  so  small  a  proportion  as  from 
6  to  30  grains  to  the  gallon,  is  unwholesome, 
being  apt  to  irritate  the  bowels  and  cause  con- 
stipation and  diarrhoea  alternately,  according 
as  its  astringent  or  its  irritant  effects  predomi- 
nate. Calcium  salts  are  excreted  almost  en- 
tirely by  the  bowel,  a  very  small  portion  only 


being  absorbed ;  and  as  but  little  passes  out  by 
the  kidneys,  they  have  no  very  marked  influence 
upon  the  urine. 

Toxicology  and  Incompatibility. — All  acids, 
all  acidulous,  ammoniacal,  and  metallic  salts, 
especially  tartar  emetic,  borates,  alkaline  car- 
bonates, and  astringent  vegetable  infusions, 
are  incompatible  with  lime ;  and  the  prepara- 
tions of  lime  and  chalk  are  incompatible  with 
acids  and  metallic  salts,  especially  sulphates. 
In  poisoning  by  caustic  lime  the  antidote  is 
a  dilute  vegetable  acid,  or  lemon- juice,  or  car- 
bonated water  freely,  followed  by  demulcents 
or  fixed  oils  to  protect  the  mucous  membranes, 
and  opium  or  alcohol  as  antagonists  to  vital  de- 
pression. Poisoning  by  calcium  chloride  is 
treated  with  albumen  in  some  form  (eggs,  milk, 
flour),  mucilaginous  drinks,  and  oils,  but  no 
acids  should  be  used.  Lime  salts  and  potas- 
sium salts  are  said  to  be  mutually  antagonistic 
physiologically.  The  syrup  of  lime  is  an  anti- 
dote to  carbolic  and  oxalic  acids,  and  lime  in 
any  form  (wall  plaster,  etc.),  and  chalk  (whit- 
ing, etc.),  are  antidotal  to  the  mineral  acids, 
especially  oxalic  acid  and  the  acid  oxalates, 
which  they  neutralize  and  convert  into  the  in- 
soluble calcium  oxalate. 

Therapeutics. — Lime  may  be  used  exter- 
nally as  a  caustic  and  depilatory,  but  is 
rarely  so  employed,  except  in  the  form  of  po- 
tassa  cum  calce.  It  is  a  most  efficient  agent 
for  hastening  decomposition,  which  it  does  by 
its  affinity  for  water,  the  resulting  hydrate  ab- 
sorbing many  of  the  decomposition  products. 
Limewater  is  usefully  employed  as  an  enema 
and  vaginal  wash  against  threadworms,  as  a 
mouth  wash  for  aphthoe,  and  as  a  lotion  for 
cracked  nipples  and  eczematous  surfaces,  also 
in  many  TOMCOMS  and  purulent  discharges.  For 
such  purposes  it  may  be  mixed  with  oils  or 
glycerin,  and  if  a  few  drops  of  carbolic  acid 
are  added  the  efficacy  of  the  mixture  is  in- 
creased. The  liniment  is  such  a  mixture, 
and  is  best  known  by  the  name  Carron  oil. 
from  the  foundries  at  Carron,  where  it  was 
extensively  used.  It  is  one  of  the  best  appli- 
cations for  burns  and  scalds,  also  as  a  dress- 
ing to  the  face  in  small-pox,  and  for  cases  of 
eczema  affecting  a  large  area  of  skin.  The 
vapour  of  slaking  lime  and  limewater  as  a  spray 
are  very  serviceable  when  inhaled  in  diph- 
theria. Limewater,  internally,  is  a  favourite 
remedy  for  vomiting,  especially  in  children, 
for  whom  it  is  commonly  added  to  milk  to  in- 
crease the  digestibility  thereof,  the  mixture 
being  often  retained  and  digested  when  no 
other  food  can  be  borne.  It  is  also  an  efficient 
antacid  and  astringent  in  acid  dyspepsia,  mu- 
cous enteritis,  and  typhoid  fever.  The  syrup 
contains  more  lime  in  solution  than  lime- 
water  does,  and  may  be  used  instead  of  the 
latter  when  a  stronger  preparation  is  desired, 
as  in  poisoning  by  carbolic  or  oxalic  acid,  etc. 
As  a  rule,  limewater  is  best  adapted  for  the 
stomach,  as  chalk  preparations  are  for  the  in- 
testinal canal. 

Lime  has  an  ancient  reputation  as  a  remedy 
for  stone  in  the  bladder.  In  1739  Mrs.  Johanna 
Stephens  obtained  from  the  British  Parliament 
the  sum  of  £5,000  as  a  reward  for  her  lithon- 
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triptic  remedy,  consisting  of  calcined  egg- 
shells, soap,  and  various  aromatic  bitters,  the 
efficacy  of  which  was  certified  by  several  promi- 
nent persons.  This  compound  being  very  nau- 
seous, limewater  was  suggested  as  a  substitute 
by  Whytt,  and  proved  efficient  in  many  cases, 
particularly  when  injected  into  the  bladder. 
It  acted,  doubtless,  by  virtue  of  its  astringent 
and  allfaline  qualities,  allaying  the  inflamma- 
tion of  the  vesical  mucous  membrane,  blunting 
its  sensibility,  and  preventing  the  further 
growth  of  a  calculus  by  neutralizing  the  free 
acid  of  the  urine,  though  it  certainly  does  not 
possess  the  solvent  power  alleged  by  its  advo- 
cates.— Samuel  0.  L.  Pottek. 

lillTIIlIENTS,  linimenta  (Ger.  Ph.),  em- 
brocations, are  liquid  preparations  designed  for 
external  application  to  the  body,  generally  by 
rubbing.  Their  applicability  by  friction  is  due 
to  the  oily  constituents  which,  as  a  rule,  they 
possess,  and  in  the  absence  of  an  oily  or  sapo- 
naceous character  they  are  more  suited  for 
painting  on  than  for  inunction.  The  rubbing 
is  a  very  important  factor  in  the  use  of  lini- 
ments, and  in  the  larger  number  of  instances 
is  really  of  more  value  than  the  character  of 
the  liniment  itself,  for  massage,  as  everybody 
knows,  is  of  untold  benefit  in  the  very  class  of 
cases  in  which  liniments  have  their  most  fre- 
.quent  employment.  Many  liniments  contain 
alcohol,  and  therein  lies  another  element  of 
their  efficiency,  for  the  local  stimulant  action 
of  alcohol  is  well  known.  Yet  the  medicinal 
ingredients  of  liniments  are  certainly  of  much 
importance,  and  generally  because  they  are 
rubefacient  or  anodyne.  Of  the  stimulating 
and  rubefacient  drugs  which  are  oftenest  in- 
corporated in  liniments  are  oil  of  turpentine, 
iodine,  camphor,  croton  oil,  and  ammonia 
water,  while  the  anodyne  liniments  generally 
contain  belladonna  or  chloroform,  and  some- 
times opium.  Some  liniments  have  a  resolvent 
and  alterative  action  apart  from  their  counter- 
irritant  properties,  and  the  liniment  of  mer- 
cury, linimerdum,  hydrargyri  (Br.  Ph.),  as  well 
as  the  liniment  of  iodine,  linimentum  iodi 
(Br.  Ph.),  is  rather  more  discutient  than  is  ac- 
countable for  by  mere  local  stimulation.  One 
official  liniment  at  least  is  intended  rather  as  a 
mechanical  protective  than  anything  else,  and  is 
seldom  applied  with  friction.  This  is  the  well- 
known  carron  oil,  or  lime  liniment,  linimentum 
Calais  (U.  S.  Ph.,  Br.  Ph.),  which  is  so  com- 
monly employed  as  an  application  to  recent 
burns  and  scalds.  The  turpentine  liniment  of 
the  U.  S.  Ph.  is  sometimes  used  for  the  same 
purpose. 

The  therapeutical  usefulness  of  liniments  in 
general  is  to  produce  counter-irritation  and 
rubefaction  or  local  sedation ;  sometimes  the 
action  is  a  combination  of  both  these.  The 
cases  most  commonly  treated  with  them  are 
painful  and  inflammatory  affections  which  are 
chronic  in  their  nature  and  unaccompanied 
by  actively  congestive  or  inflammatory  mani- 
festations, unless,  as  is  the  case  in  acute  bron- 
chitis and  similar  conditions,  the  inflammation 
is  deeply  seated.  Thus  sprains  are  benefited, 
and  bruises,  as  well  as  vague  gouty  and  rheu- 


matic pains,  which  are  as  often  muscular  as  ar- 
ticular. The  choice  of  the  liniment  in  these 
cases  will  vary  with  the  severity  of  the  pain, 
for,  as  almost  every  liniment  is  to  some  degree 
counter-irritant  by  virtue  of  the  rubbing  with 
which  it  is  applied,  the  only  question  which 
arises  for  settlement  is  as  to  whether  the 
medicinal  ingredient  shall  render  the  applica- 
tion yet  more  stimulant  and  irritating,  or 
whether  the  pain  is  such  as  to  require  the  ap- 
plication to  be  anodyne.  Besides  the  ailments 
named,  stimulating  liniments  are  applicable  in 
cases  of  laryngeal  and  broticMal  inflammation 
when  acute,  for  it  is  unreasonable  to  suppose 
that  they  can  have  an  appreciable  effect  upon 
the  organic  changes  which  mark  these  inflam- 
mations when  chronic.  That  counter-irritation 
and  analgesia  are  often  urgently  demanded 
need  not  be  said,  and  liniments  afford  one 
means  by  which  they  may  be  provided,  but 
whether  liniments  are  to  be  preferred  to  poul- 
tices, sinapisms,  plasters,  stupes,  ointments, 
vesicants,  and  other  counter-irritant  applica- 
tions must  be  determined  by  the  features  of 
the  case.  In  general,  it  may  be  said  that  lini- 
ments are  most  applicable  where  intermittent 
motion  and  mechanical  excitation  are  most 
useful ;  in  short,  where  massage  might  be  in- 
dicated. In  using  liniments,  especially  those 
which  are  actively  rubefacient,  it  should  be 
seen  to  that  subsequent  exposure  of  the  red^ 
dened  area  is  not  permitted,  lest  the  injurious 
action  of  cold  occur ;  and,  generally  speaking, 
liniments  should  not  be  employed  where  the 
skin  is  not  intact,  for  otherwise  an  irritant 
liniment  may  cause  unnecessary  pain,  and  an- 
other may  be  the  cause  of  unpleasant  and  even 
of  dangerous  symptoms  due  to  its  absorption. 
Henkt  a.  Griffin. 


LINSEED,  linum  (U.  S.  Ph.),  lini  semina 
(Br.  Ph.),  semen  Kni  (Ger.  Ph.),  flaxseed,  is  the 
dried  ripe  seed  of  Linum  usitatissimum,  the 
common  flax,  a  plant  which  is  cultivated 
almost  universally.  The  seeds  are  oval  and 
flattened,  having  sharp  edges  and  somewhat 
pointed  extremities.  They  are  from  J  to  i  of  an 
inch  in  length,  externally  brown  and  shining, 
and  internally  yellowish-white.  They  have  no 
odour,  but  a  mucilaginous  taste.  They  con- 
tain fixed  oil,  wax,  resin,  extractive,  tannin, 
gum,  mucilage,  albumin,  gluten,  and  salts. 
The  epithelium  of  the  seeds  contains  an  abun- 
dance of  mucilage,  which  is  soluble  in  hot 
water,  and  forms  with  it  a  viscid  fluid.  The 
flxed  oil  is  plentiful  in  the  interior  of  the  seed, 
and  when  expressed  without  the  aid  of  heat  is 
known  as  linseed  oil,  oleum  lini  (U.  S.  Ph.,  Br. 
Ph.,  Ger.  Ph.).  The  seeds  when  ground  form 
a  grayish  meal,  which  is  known  as  ground  lin- 
seed, flaxseed  meal,  or  linseed  meal,  lini  fa- 
rina (Br.  Ph.).  This  meal  should  be  freshly 
ground  in  order  to  be  highly  oleaginous  and 
free  from  rancidity ;  but,  unfortunately,  much 
of  that  which  is  sold  does  not  conform  to  these 
requirements.  The  cake  of  linseed  which  re- 
mains after  the  oil  has  been  expressed  is  known 
as  oil  cake,  placenta  seminis  lini  (Ger.  Ph.), 
and  when  ground  is  known  as  cake  meal,  and 
it  is  this  which  is  often  substituted  for  freshly 
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ground  linseed  meal  in  commerce.  The  im- 
propriety of  employing  this  cake  meal  medio- 
mally  lies  not  only  in  its  poverty  in  oil,  but, 
more  still,  in  its  liability  to  rancidity. 

Linseed  is  demulcent.  For  internal  admin- 
istration an  infusion,  linseed  tea,  is  the  most 
desirable  preparation,  and  should  be  made  in 
the  proportion  of  \  an  oz.  of  the  whole  seeds  to 
1  pint  of  boiling  water.  A  decoction  of  linseed 
is  undesirable,  because  it  will  contain  a  certain 
amount  of  the  oil  of  linseed,  and  this,  from  its 
disagreeable  taste,  renders  the  preparation  less 
palatable.  Such  a  decoction,  however,  is  highly 
spoken  of  as  a  laxative  enema.  The  infusion 
of  linseed,  when  properly  prepared,  is  a  demul- 
cent drink,  which  may  be  used  without  limit 
as  to  amount,  and  is  highly  desirable  in  irrita- 
tive and  inflammatory  conditions,  whether  ali- 
mentary or  not.  It  is  particularly  efBoient  as 
a  demulcent  and  diluent  in  irritation  and  in- 
flammation of  the  urinary  organs,  whatever 
may  be  the  cause.  In  hronchial  inflammations 
also  it  is  serviceable,  and  it  may  be  beneficial 
in  diarrhma  and  dysentery.  The  too  copious 
imbibition  of  fluids  in  diarrhoea!  conditions, 
however,  is  in  many  cases  responsible  for  their 
prolongation.  The  infusion  is  not  disagreeable 
m  taste,  though  insipid,  but  it  may  be  made 
more  acceptable  by  the  addition  of  lemon-juice 
and  sugar  ;  or  in  its  stead  may  be  used  the  so- 
called  compound  infusion,  which  was  oiHcial 
in  the  XJ.  S.  Ph.  of  1870,  and  is  recognised  as 
infusum  lini  (Br.  Ph.).  This  is  an  infusion  of 
linseed  and  licorice  root  in  the  proportions  of 
150  grains  of  the  former  and  50  grains  of  the 
latter  to  10  ounces  of  boiling  distilled  water. 
The  infusion  should  be  carried  on  in  a  covered 
vessel  for  two  hours,  and  the  product  should 
be  strained. 

The  more  valuable  therapeutical  employment 
of  linseed,  however,  is  its  external  use  in  the 
well-known  and  universally  employed  flaxseed 
poultice.  This  poultice  is  an  emollient  appli- 
cation of  the  utmost  usefulness,  and  is  official 
as  cataplasma  lini  (Br.  Ph.),  a  preparation 
made  with  3  parts  of  linseed  meal  and  5  parts 
of  boiling  water,  gradually  jnixed  with  con- 
stant stirring.  The  extemporaneous  prepara- 
tion of  flaxseed  poultices  involves  no  such 
nicety  of  measurement,  however,  and  in  pro- 
fessional and  domestic  practice  alike  the  mix- 
ture of  flaxseed  with  hot  water  is  so  made  that 
a  mass  of  suitable  consistence  shall  be  obtained, 
weights  and  measures  being  disregarded.  (See 
under  Poultices.) 

Oil  of  linseed,  oleum  lini  (U.  S.  Ph.,  Br.  Ph., 
Ger.  Ph.),  is  a  yellow  oily  liquid  which,  as  I 
have  said,  is  obtained  from  linseed  by  expres- 
sion and  without  the  use  of  heat.  Its  odour  is 
slight  but  peculiar,  and  its  taste  bland  and 
oleaginous.  It  is  soluble  in  absolute  alcohol, 
and  very  soluble  in  ether  and  in  chloroform. 
On  exposure,  it  becomes  thickened  and  rancid. 
Though  much  used  in  the  arts,  linseed  oil 
has  but  an  infrequent  medicinal  employment. 
Given  in  doses  of  about  1  ounce,  it  is  laxative, 
but  is  objectionable  because  of  its  disagreeable 
taste.  It  is,  however,  a  desirable  addition  to 
pargative  enemata. 

[Dr.  Samuel  Sherwell,  of  Brooklyn,  has  made 


extensive  use  of  linseed  oil  as  a  nutrient  in 
various  cachectic  conditions.  He  prefers  the  oil 
made  from  the  linseed  that  is  imported  from 
Calcutta.  He  uses  it  both  internally  and  ex- 
ternally. One  of  the  forms  in  which  he  has 
employed  it  is  that  of  bread  made  of  the  freshly 
ground  seed,  with  a  sufficient  admixture  of 
wheat  flour.  This  bread  is  not  unpalatable,  and 
may  be  eaten  freely  for  considerable  periods, 
generally  without  disturbing  the  stomach.] 
Henry  A.  Geiffin. 

LINT,  linteum  carptum,  charpie,  is  linen 
made  soft  and  fleecy  by  one  or  another  me- 
chanical process.  It  may  retain  more  or  less  the 
body  and  texture  of  the  original  fabric,  or  it 
may  be  converted  by  scraping  into  a  flossy 
mass  with  no  recognisable  fibre.  Charpie  is 
made  by  unravelling  old  linen  and  cutting  the 
threads  into  .  suitable  lengths,  usually  from 
four  to  six  inches.  The  lint  which  retains  the 
cloth-like  texture  is  made  by  cutting  the 
threads  of  linen  in  one  direction  and  at  short, 
regular  intervals  so  that  the  cut  ends,  becom- 
ing unravelled,  cause  the  surface  to  become 
fleecy.  Lint  of  this  sort  is  now  made  by  machin- 
ery from  cloth  manufactured  for  the  purpose. 
It  is  thicker  than  the  hand-made  article  and 
has  the  advantage  of  uniformity.  It  should 
tear  easily  in  one  direction,  should  be  soft,  ab- 
sorbent, firm  enough  to  be  easily  spread  with 
an  ointment,  and  sufliciently  tenacious  to  en- 
able one  to  remove  it  from  a  wounded  surface 
without  leaving  bits  of  lint  adherent. 

Cotton  should  not  enter  into  the  composi- 
tion of  good  lint.  The  cotton  fibre  is  harsher, 
less  absorbent,  and  not  so  good  a  conductor  of 
heat  as  the  linen.  The  best  test  for  cotton  or 
linen  is  by  the  microscope.  The  cotton  threads 
are  flat  and  twisted,  the  linen  cylindrical  with 
node-like  enlargements,  like  miniature  bamboo. 
Linen  thoroughly  oiled  is  transparent.  Cotton 
remains  opaque. 

Formerly  lint  in  one  or  another  form  was 
used  very  extensively  as  a  surgical  dressing, 
much  as  we  now  use  the  various  gauzes,  etc. 
The  flocculent  lint  and  charpie  were  of  special 
Use  in  absorbing  the  discharges  from  wounds. 
At  the  present  time  the  lint  which  is  almost 
exclusively  used  is  the  so-called  joa^fn;'  article- 
smooth  on  one  side,  flossy  on  the  other.  It  is 
of  value  in  applying  ointments  to  large  sur- 
faces, the  mass  being  spread  with  a  spatula  on 
the  smooth  side.  The  flossy  part  is  to  increase 
the  body  of  the  fabric  and  to  promote  absorp- 
tion. Lint  is  of  especial  use  in  dressing  exten- 
sive burns  or  other  lesions  of  the  skin  where 
there  is  extreme  sensitiveness.  It  is  often 
placed  next  to  the  skin  and  then  covered  by  as 
much  gauze  or  other  dressing  as  may  be  needed 
for  antiseptic  or  absorbing  purposes. 

Pads  of  folded  lint  sewed  together  are  use- 
ful in  applying  hot  or  cold  fluids  to  a  part. 
They  are  especially  adapted  to  use  about  the 
eye,  because  when  sewed  with  the  fleecy  side 
turned  in  it  is  not  likely  that  threads  or  fibres 
will  become  detached  and  irritate  the  parts. 

Lately  a  soft,  smooth  fabric  impregnated 
with  one  or  another  bland  ointment  has  been 
manufactured.     It  is  a  kind  of  mull  and  is 
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named  according  to  the  ointment  contained. 
Zinc  mull,  for  example,  is  made  with  zinc- 
oxide  ointment  thoroughly  mixed  and  very 
smooth.  It  is  an  elegant  preparation,  and  is 
used  mostly  by  dermatologists. 

Arpad  G.  Gerstek. 
Howard  Lilienthal. 

lilNUM.— See  Linseed. 

LIFANIN'. — Under  this  name  a  Jj-  or  6-per- 
oent.  solution  of  oleic  acid  in  olive  oil  has  been 
proposed  as  a  substitute  for  cod-liver  oil.  It 
IS  given  in  doses  of  a  liqueurglassful,  before 
meals. 

LIPPIA  MEXICANA.— The  leaves  of 
this  Mexican  verbenaoeous  shrub,  which  con- 
tain a  camphor  termed  lippiol,  have  been  used 
as  an  expectorant  and  as  a  remedy  for  asthma. 
A  tincture  is  made  with  1  part  of  the  fresh 
leaves  and  9  parts  of  alcohol ;  the  dose  of  this 
is  from  |  to  1  fl.  drachm. 

liiaUIRITIA,  LiaxrOBICE.— See  Lico- 
rice. 

lilKIOBENDRON    TULIPIFERA.  — 

The  bark  of  this  American  magnoliaceous  tree, 
the  tulip  tree,  has  been  employed  in  malarial 
fevers  as  a  diaphoretic,  and  as  a  tonic.  It  has 
been  supposed  to  have  a  special  tonic  action  on 
the  heart.  It  contains  an  acrid  resin,  lirioden- 
drin,  which  is  probably  its  active  principle. 
The  dose  of  the  powdered  bark  is  from  -J  to 
2  drachms;  that  of  a  strong  tincture,  1  fl. 
drachm. 

LISTEE.INE.— This  is  an  American  pro- 
prietary preparation  said  to  consist  of  oil  of  eu- 
calyptus, oil  of  wintergreen,  menthol,  thymol, 
boric  acid,  alcohol,  and  water.  It  is  a  mild  and 
agreeable  disinfectant  and  local  stimulant 
much  employed  where  an.  energetic  action  is 
not  necessary.  Diluted  with  water,  it  is  a  re- 
freshing and  efficient  mouth  wash. 

liITHAKGE. — See  Lead  oxide,  under  Lead. 

LITHIUM.— The  preparations  of  lithium 
have  attained  considerable  reputation  as  ant- 
arthrifics,  and  the  preparations  which  are  most 
used  are  the  carbonate,  the  hippurate,  and  the 
salicylate.  The  carbonate,  lithii  carbonas  (U.  S. 
Ph.,  Br.  Ph.),  lithium  carbonicum  (Ger.  Ph.), 
has  the  disadvantage  of  being  exceedingly  un- 
pleasant to  take,  unless  in  the  form  of  an 
aerated  water,  and  has  largely  given  place  in 
the  treatment  of  gouti/  manifestations  to  the 
hippurate  and  the  salicylate,  lithii  salicylas 
■  (U.  S.  Ph ). 

[The  dose  of  the  carbonate  is  from  3  to  6 
grains.  It  is  almost  insoluble  in  water,  but 
carbonic-acid  water  converts  it  into  a  soluble 
bicarbonate,  as  in  the  lithia  water,  liquor 
lithim  effervescens,  of  the  Br.  Ph.,  the  dose 
of  which  is  from  5  to  10  fl.  oz.  The  citrate, 
lithii  citras  (U.  S.  Ph.,  Br.  Ph.),  may  be  given 
in  doses  of  from  5  to  10  grains.  The  lithii 
citras  effervescens  of  the  U.  S.  Ph.  is  a  powder 
of  lithium  carbonate,  sodium  bicarbonate,  citric 
acid,  and  sugar.  It  eflfervesoes  on  being  dis- 
solved in  water,  and  the  citrate  is  formed. 
The  dose  is  from  1  to  2  drachms.] 

The  hippurate  or  salicylate  may  be  given  in 
doses  of  from  10  to  20  grains  at  intervals  of  three 


hours  up  to  the  amount  of  from  1§  drachm  to  2 
drachms  a  day.  The  fact  that  they  are  alkalies 
would  help  to  explain,  to  a  certain  extent,  some 
of  their  beneficial  effects  in  gouty  manifesta- 
tions in  which  the  line  is  not  definitely  marked 
between  gout  and  rheumatism.  The  effer- 
vescent granular  salt  of  lithiated  potash  makes 
a  very  agreeable  way  in  which  to  administer 
the  drug,  and  oftentimes  efficacious. 

[Lithium  benzoate,  lithii  benzoas  (U.  S.  Ph.), 
is  another  preparation  used  as  a  remedy  for 
gout.  The  dose  is  from  15  to  30  grains.  The 
bromide,  lithii  bromidum  (U.  S.  Ph.),  has  been 
employed  in  medicine  rather  for  the  effect  of 
the  bromine  it  contains  than  for  that  of  the 
lithium.  In  cases  in  which  the  bromides  are 
indicated  (see  Bromides)  it  may  be  given  in 
doses  of  from  15  to  30  grains. 

Mendelsohn  (Dtsch.  med.  Woch.,  Oct.  10, 
1895 ;  Brit.  Med.  Jour.,  Nov.  16, 1895,  Epitome) 
combats  the  theory  that  lithium  salts  are  of 
benefit  in  gout  by  forming  soluble  compounds 
with  uric  acid  and  thus  favouring  its  elimina- 
tion. He  thinks  that  the  diuretic  action  of  the 
lithium  salts  has  much  to  do  with  their  bene- 
ficial effects,  and  this  action  he  professes  to 
have  proved  abundantly,  using  for  the  most 
part  tne  acetate  and  the  citrate,  the  latter  of 
which  he  has  found  to  have  the  most  decided 
diuretic  action. 

Natural  mineral  waters  containing  lithium 
have  come  into  extensive  use  of  late  years  in 
the  treatment  of  the  go^dy  tendency  and  uri- 
nary lithiasis.  Conspicuous  examples  are  the 
Buffalo  lithia  water  of  Virginia  and  that  of 
the  Londonderry  spring  in  New  Hampshire. 

Cf.  LiTHONTRIPTIOS.] — A.  ALEXANDER  SMITH. 

LITHONTBIPTICS  are  substances  ad- 
ministered for  the  purpose  of  dissolving  renal 
or  vesical  calculi.  They  act  either  by  dissolv- 
ing the  calculous  formation  or  by  forming 
soluble  compounds  with  the  elements  compos- 
ing the  stone.  The  former  method  is  applicable 
only  in  the  case  of  vesical  calculi,  and  has 
proved  quite  impracticable,  owing  to  the  ac- 
tion of  the  agent  used  on  the  mucous  mem- 
brane of  the  bladder.  The  formation  of  soluble 
compounds  of  uric  acid  is  equally  difficult  to 
accomplish  in  the  human  body.  In  fact,  the 
logic  of  the  process  is  almost  entirely  false, 
for  a  calculus  once  formed  is  practically  im- 
movable from  the  body  by  chemical  means. 
The  most  that  the  so-called  lithontriptics 
can  be  expected  to  do  is  to  relieve  the  exces- 
sive secretion  of  uric  acid  and  the  insoluble 
urates.  Some  of  the  drugs  used  for  this  pur- 
pose, however,  do  seem  to  have  the  effect  of 
relieving  some  of  the  urgent  symptoms  of 
vesical  calculus,  probably  by  their  diuretic  ac- 
tion, increasing  the  flow  of  urine  and  thus 
palliating  the  irritation  of  the  urinary  passages. 
With  the  advance  in  genito-urinary  surgery 
and  its  increased  safety  there  seems  little  need 
at  the  present  time  of  resorting  to  chemical 
influences  to  free  the  body  from  calculous  de- 
posits. 

The  theory  on  which  lithontriptic  drugs  have 
been  used  was  set  up  by  the  established  fact 
that  after  removal  from  the  body  certain  sub- 
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stances  dissolved  uric  acid  and  phosphatic 
calculi.  Given  by  the  mouth,  these  same  drugs 
exert  but  little  solvent  power,  being  largely 
changed  by  their  contact  with  the  digestive 
fluids  and  by  the  blood.  Injected  into  the 
bladder,  they  are  apt  to  cause  local  disturb- 
ance ;  and  the  small  amount  capable  of  being 
thus  introduced  renders  their  use  of  little 
benefit. 

In  a  careful  review  of  the  subject,  and  after 
many  personal  experiments,  Roberts  {Treatise 
on  Urinary  and,  Renal  Diseases,  1885)  con- 
cluded that  the  local  treatment  of  calculi  was 
not  serviceable.  He  found  that  dilute  nitric 
acid,  as  recommended  by  Sir  Benjamin  Brodie, 
would  dissolve  small  vesical  calculi,  but  that 
the  quantity  which  could  be  safely  used  was 
too  small  to  be  of  great  service.  The  urine,  as 
is  well  known,  can  be  rendered  alkaline  by  the 
administration  of  the  carbonate  or  acetate  of 
potassium,  and  the  alkaline  carbonates  will 
dissolve  uric-acid  calculi.  But,  although  the 
carbonate  of  potassium  exercises  some  solvent 
power,  its  action  is  too  limited  to  receive  un- 
qualified indorsement. 

A  very  long  list  of  lithontriptics  is  given  in 
the  text-books.  Those  which  have  received 
the  greater  number  of  tests  and  are,  therefore, 
the  most  important,  will  be  briefly  reviewed. 
As  early  as  1821  electricity  in  the  form  of  the 
galvanic  current  was  recommended  for  the 
disintegration  of  stone;  but  this  treatment 
possesses  at  present  a  merely  historic  interest. 
Water  probably  is  the  best  lithontriptio  agent. 
When  it  is  given  in  large  quantities,  the  urine 
becomes  well  diluted.  The  ease  of  micturition 
is  thereby  enhanced,  and  it  is  possible  that 
very  small  calculi  in  the  pelvis  of  the  kidney 
or  in  the  bladder  may  be  dissolved  and  passed 
off.  The  virtues  of  the  lithia  waters  for  simi- 
lar therapeutic  purpose  are  unquestionably 
due  to  the  large  amounts  of  water  ingested ; 
for  they  contain  only  from  ■joSzt  o^  s-  grain  to 
1  grain  of  some  lithium  salt  to  a  pint  of  water, 
and  it  is  manifestly  absurd  to  attribute  solvent 
power  to  such  a  small  amount  of  chemical 
substance.  Aside  from  making  the  urine  al- 
kaline, many  of  the  mineral  waters  recom- 
"mended  for  the  same  purpose  must  be  placed 
in  the  same  category.  The  famous  Carlsbad 
springs  in  Austria,  and  in  the  United  States 
the  Lithia  springs  of  Virginia,  the  Gettysburg 
springs  of  Pennsylvania,  and  the  Sheldon 
springs  of  Vermont,  have  some  reputation  in 
this  connection. 

The  salts  of  lithium  have  had  reputations  as 
solvents  of  calculi  ever  since  the  publications 
of  Ure  and  Garrod.  The  bemoate  of  lithium, 
in  solution,  dissolves  uric-acid  stone  outside  of 
the  body,  as  do  also  the  citrate  and  the  car- 
bonate of  lithium,.  These  salts  render  the 
urine  alkaline  and  have  a  diuretic  action  of 
decided  value  upon  which  their  fame  as  lithon- 
triptics probably  rests.  Authorities  are  still  at 
variance  as  to  their  action  on  calculi  when  ad- 
ministered by  the  mouth.  The  dose  is  from  1 
to  3  grains,  thrice  daily,  well  diluted  in  car- 
bonated or  plain  water. 

Potassa, potassium  acetate,  and  potassium  bi- 
carbonate are  likewise  diuretic  and  make  acid 


urine  alkaline.  The  last-named  salt  has  at- 
tributed to  it  the  faculty  of  dissolving  and 
eliminating  urates  and  an  excess  of  uric  acid. 
The  three  preparations  lessen  the  irritability 
of  the  bladder  when  calculi  are  present  and  are 
said  to  diminish  pain  and  the  frequency  of  uri- 
nation. Their  virtues  depend,  in  all  likeli- 
hood, on  their  stimulant  action  on  the  renal 
epithelium  and  on  the  reversal  of  the  urinary 
reaction.  The  dose  of  the  salts  is  from  30  to 
40  grains  in  twenty- four  hours,  in  divided  doses, 
given  in  much  water  or  red  wine. 

The  salts  of  sodium  have  also  been  used  for 
the  purpose  of  dissolving  and  eliminating  cal- 
culi. Sodium  borate  enters  the  urine  un- 
changed chemically,  and  the  sodium  combines 
with  uric  acid  to  form  the  soluble  sodium 
urate,  freeing  boric  acid.  The  excess  of  uric 
acid  is  thus  taken  care  of ;  but  it  is  doubtful 
if  a  formed  stone  can  be  dissolved  by  the  salt. 
It  is  given  in  doses  of  from  5  to  §0  grains, 
much  diluted.  Sodium  bicarbonate  has  less 
repute  than  the  potassium  salt. 

Nitric  acid,  phosphoric  acid,  hydrochloric 
acid,  and  sulphuric  acid  have  all  been  rec- 
ommended and  used  for  the  dissolution  and 
elimination  of  phosphatic  calculi.  They  are 
administered  for  this  purpose  in  doses  of  from 
5  to  30  drops,  well  diluted. 

Piperazine  (g.  v.)  has  in  recent  years  achieved 
some  reputation  as  a  lithontriptic  and  as  an  al- 
terative in  the  "  uric-acid  diathesis."  Better 
results  have  been  alleged  for  it  than  have  been 
achieved  by  the  use  of  lithium  or  alkaline  salts. 
It  is  said  to  dissolve  oxalic  and  phosphatic  as 
well  as  uric-acid  calculi.  Observation  is  still 
too  incomplete  for  positive  statements,  al- 
though patients  suffering  from  "gravel,"  or 
lithiasis,  seem  to  feel  very  comfortable  under 
its  use.  It  may  be  injected  into  the  bladder 
or  subcutaneously  in  a  2-per-cent.  solution,  or 
it  may  be  given  by  the  mouth  in  doses  of  from 
15  to  45  grains. 

AH  the  drugs  known  to  have  a  diuretic 
action  and  those  which  can  reverse  the  acid  re- 
action of  the  renal  excretion  have  been  rec- 
ommended as  lithontriptics.  Some  of  them 
are,  in  their  usual  doses,  uva  ursi,  limewater, 
ammonium  benzoate  and  borate,  magnesia, 
magnesium  borocitrate,  triticum  repens,  hy- 
drangea, pichi,  oil  of  turpentine,  wild  potato, 
pareira  brava,  and  lead  saccharate. 

Samuel  M.  Beickner. 

LOBELIA  (U.  S.  Ph.,  Br.  Ph.),  herba  lobelim 
(Ger.  Ph.),  is  the  dried,  flowering  herb  of  Lo- 
belia inflata,  Indian  tobacco,  a  weed  growing 
throughout  the  United  States.  The  drug  has 
a  slightly  irritating  odour  and  a  taste  which  is 
mild  at  first,  but  later  burning  and  acrid  and 
productive  of  salivation  and  sometimes  of 
nausea.  It  contains  gum,  resin,  fixed  oil,  lig- 
nin,  salts,  chlorophyll,  a  volatile  oil,  a  peculiar 
acid  called  lobelic  acid,  and  an  alkaloid  termed 
lobeline. 

The  effect  of  a  full  dose  of  lobelia  is  to  cause 
extreme  nausea,  with  vomiting  which  is  pro- 
longed and  accompanied  by  the  most  intense 
prostration,  the  pulse  being  feeble,  the  skin 
pale,  cold,  and  bathed  in  perspiration,  and  the 
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feneral  condition  one  of  utter  relaxation, 
teadaohe  and  dizziness  are  also  observed,  and 
diuresis  and  catharsis  may  occur.  If  the  dose 
has  been  poisonous,  all  these  symptoms  are  in- 
tensified, but  vomiting  is  occasionally  absent, 
and  then  the  constitutional  symptoms  are  un- 
usually severe  and  death  is  apt  to  follow.  In 
persons  poisoned  with  lobelia  there  are  also 
biirning  pain  in  the  oesophagus  and  stomach, 
tremors,  shallow  breathing,  stupor,  coma,  and 
finally  collapse  terminating  in  death.  In  some 
cases  convulsions  precede  the  fatal  termination. 
Death  is  due  to  paralysis  of  respiration.  The 
treatment  in  poisoning  by  lobelia  consists  in 
thoroughly  emptying  the  stomach,  preferably 
by  washing,  and  the  administration  of  stimu- 
lants and  sedatives  as  they  may  be  required. 
Experimental  evidence  is  strong  that  the  action 
of  lobelia  is  to  depress  and  finally  to  paralyze 
the  motor  nerves. 

Although  lobelia  may  be  used  as  an  emetic, 
it  is  unsafe  for  this  purpose,  because  of  its 
dangerous  action  when  absorbed,  and  the  ra- 
pidity with  which  that  action  is  manifested. 
It  may  also  be  used  as  a  depressing  expectorant, 
but,  as  a  matter  of  fact,  it  is  seldom  used  save 
as  an  antispasmodic,  and  chiefly  for  the  relief 
of  asthma.  In  an  asthmatic  paroxysm  the 
tincture  of  lobelia  of  the  U.  S.  Ph.  may  be 
given  in  doses  of  from  7  to  15  minims ;  that 
of  the  Br.  Ph.,  in  doses  of  from  10  to  30  min- 
ims ;  that  of  the  Ger.  Ph.,  in  doses  of  15  min- 
ims. These  doses  may  be  repeated  hourly 
until  relief  is  obtained  or  until  the  disagree- 
able efEects  of  the  remedy  become  manifest, 
but  it  is  not  quite  safe  to  give  more  than  five 
doses  in  the  course  of  twenty-four  hours.  Other 
spasmodic  afEeotions  have  been  treated  with 
lobelia,  whooping-cough  in  particular,  and  oc- 
casionally chorea,  epilepsy,  convulsions,  and 
tetanus.  The  remedy  is  not  more  effective  in 
these  states  than  others  whose  actions  are  less 
dangerous.  As  a  depressing  expectorant  and 
antispasmodic  lobelia  is  useful  at  times  in  cases 
of  bronchial  cough  in  which  there  is  little  ex- 
pectoration, and  in  which  the  cough  is  harass- 
ing and  wearing  and  perhaps  made  worse  by 
bronchial  spasm.  The  remedy  has  been  used 
as  a  relaxing  emetic  in  spasmodic  croup,  but 
the  objection  to  its  emetic  employment  is  too 
strong  to  justify  its  administration  in  this 
disease.  Lobelia  is  said  to  be  useful  in  habitual 
constipation  due  to  intestinal  atony  and  defi- 
cient secretion.  For  such  cases  10  minims  of 
the  tincture  may  be  given  at  bedtime.  Like 
tobacco,  lobelia  in  infusion  may  be  efiicient  in 
strangulated  hernia,  intestinal  intussusception, 
and  fcEcal  impaction  when  given  by  enema. 

The  tincture  of  lobelia,  imctura  lobelim  (U. 
S.  Ph.,  Br.  Ph.,  Ger.  Ph.),  is  the  preparation 
most  commonly  employed.  The  strength  of 
the  IT.  S.  preparation  is  20  per  cent.,  and  the 
dose  is  from  5  to  60  minims.  The  strength  of 
the  British  tincture  is  12-5  per  cent.,  and  the 
dose,  according  to  the  Br.  Ph.,  is  from  10  to 
30  minims.  The  German  is  a  10-per-oent.  tinc- 
ture. The  dose  of  the  ethereal  tincture  of 
lobelia,  tinctura  lobelim  mtherea  (Br.  Ph.),  is 
from  10  to  30  minims.  The  fluid  extract  of 
lobelia,  extractum  lobelice  fluidum  (U.  S.  Ph.), 


is  a  good  preparation.  The  expectorant  dose 
is  from  1  to  5  minims ;  the  emetic  dose,  from 
10  to  20  minims.  Lobelia  is  not  a  remedy  to 
be  carelessly  used,  and,  whatever  the  prepara- 
tion, much  caution  must  accompany  its  admin- 
istration. 

[Lobeline  has  been  used  for  the  same  pur- 
poses as  lobelia,  in  doses  of  from  -^g  to  1  grain 
of  the  sulphate,  but  too  little  has  been  recorded 
concerning  it  to  warrant  its  recommendation.] 
Henry  A.  Griffin. 

LOCO-WEED.— The  word  loco  is  a  Spanish 
adjective,  which  means  mad.  It  has  been  ap- 
plied to  certain  plants  west  of  the  Mississippi 
River,  because  animals  eating  them  become  dis- 
eased, and  the  symptoms  are  so  peculiar  that 
the  term  is  applied  not  only  to  the  plants  which 
are  known  as  loco-weeds,  but  to  the  disorder 
as  well,  and  the  animals  thus  suffering  are  said 
to  have  loco  disease. 

The  earliest  recorded  reports  of  the  loco- 
weeds  come  from  California.  Mr.  0.  B.  Ormsby 
and  Mr.  T.  S.  Whipple  have  both  sent  carefully- 
observed  records  (Report  of  the  Dept.  of  Agri- 
culture, 1874,  p.  159).  Since  then,  from  various 
localities  of  the  great  plains  have  come  numer- 
ous reports  of  the  ravages  among  stock,  horsesy 
cattle,  mules,  and  sheep  caused  by  eating  these 
plants. 

The  two  loco-weeds  best  understood  are  the 
Astragalus  moUissimus  and  Oxytropis  Lam.- 
berti  (U.  S.  Botanist,  Report  of  the  Dept.  of 
Agriculture,  1884,  p.  124).  The  Astragalus 
moUissimus  is  a  perennial  herbaceous  plant  of 
the  region  of  the  great  plains.  It  belongs  to 
the  order  Leguminosce.  There  are  usually  a 
great  many  stalks  proceeding  from  a  large, 
strong  root-stalk.  They  are  reclining  toward 
the  base  and  erect  above.  These  stalks  are  so 
short  that  the  leaves  and  flower-stalks  seem 
to  proceed  directly  from  the  root.  They  are 
branching  at  the  base,  and  give  rise  to  numer- 
ous leaves  and  long  stems  bearing  the  flowers 
and  pods.  The  leaves  are  usually  from  6  to  10 
inches  long,  composed  of  from  9  to  15  leaflets, 
in  pairs  except  the  upper  one.  These  leaflets  are 
of  oval  form,  -J  to  f  of  an  inch  long,  and  of  a 
shining  silvery  hue,  from  being  clothed  with 
soft  silky  hairs.  The  flower-stalks  are  about 
as  long  as  the  leaves,  sometimes  longer,  naked 
below,  and  at  the  upper  part  (J  to  i)  bearing  a 
rather  thick  spike  of  flowers,  which  are  nearly 
an  inch  long,  narrow,  and  somewhat  cylindri- 
cal, the  corolla  of  a  purple  colour,  the  calyx 
half  as  long  as  the  corolla  and  softly  pubescent. 
The  flower  has  the  general  structure  of  the  pea 
family,  and  is  succeeded  by  short,  oblong  pods 
i  to  J  of  an  inch  long,  which  contain  the  small 
dark-brown  seeds. 

The  Oxytropis  Lamberti  belongs  to  the  same 
family,  but  differs  chiefly  from  the  Astragalus 
moUissimus  in  having  a  more  erect  habit,  short- 
er leaves,  longer  flower-stalks,  and  longer,  nar- 
rower leaflets,  an  inch  long  and  from  J  to  J  of 
an  inch  wide. 

Stockmen  of  intelligence  and  experience  state 
that  the  loco-weeds  do  not  grow  with  equal 
abundance  in  all  years ;  but  there  is  no  regu- 
larity in  their  plentiful  growth,  as  two  very 
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bad  years  for  stockmen  on  account  of  it  were 
within  four  years  of  each  other,  while  it  had 
not  been  abundant  for  several  years  prior  to 
that  time.  The  economic  importance  of  the 
subject  can  be  readily  understood  when  it  is 
known  that,  according  to  a  conservative  esti- 
mate, 25,000  head  of  cattle  perished  from  the 
loco  disease  within  an  area  of  35  by  120  miles 
in  southwestern  Kansas  in  the  year  1883,  a 
season  of  very  abundant  growth  of  the  loco- 
weed. 

In  all  reliable  observations  and  records  of 
this  subject  there  is  general  agreement  in  re- 
gard to  certain  effects  produced  by  the  plant — 
viz.,  emaciation,  roughness  of  the  coat,  acquired 
taste  for  the  plant,  and  derangements  of  the 
nervous  system  (especially  convulsive  and  ma- 
niacal symptoms).  In  the  cases  produced  ex- 
Serimentally  by  myself  (iV".  K  Med.  Jour., 
[arch  2,  1889),  preceding  these  marked  symp- 
toms there  were  always  digestive  disturbances, 
increased  salivary  secretions,  retching,  some- 
times vomiting,  and  invariably  diarrhoea,  Ott 
reports  increased  action  of  the  salivary  glands 
iMed.  Record,  Feb.  18,  1888).  M.  Stalker 
speaks  of  digestive  disturbances,  but  does  not 
specify  them  {Report  to  the  U.  S.  Bureau  of 
Animal  Industry,  1886,  p.  273).  Mr.  C.  P. 
Fullington  (who  is  also  quoted  in  the  Kansas 
State  Board  of  Agriculture  Report,  1889-90) 
stated  in  a  personal  interview  that  during  the 
year  1888  he  had  lost  1,800  head  of  cattle  out 
of  a  herd  of  4,000  from  their  eating  loco-weed, 
and  that  diarrhoea  was  always  present,  but  he 
could  not  say  that  it  was  one  of  the  first  effects, 
as  they  did  not  usually  notice  cattle  in  the  herd 
until  they  were  markedly  under  the  influence 
of  the  plant.  On  his  own  ranohe  in  Kiowa 
County,  and  upon  that  of  Mr.  Arthur  Gorman, 
Comanche  County,  Kansas,  during  the  year 
1883  the  losses  were  so  great  that  men  were 
hired  to  cut  out  the  plant ;  but  this  was  not 
successful,  as  the  men  invariably  began  to  com- 
plain of  nausea,  vomiting,  and  sick  headache 
after  a  few  days,  and  nothing  would  induce  a 
man  to  cut  more  loco-weed  after  these  symp- 
toms came  on. 

The  animals  eat  the  whole  plant  except  the 
root,  so  it  is  not  known  what  part  contains  the 
poison.  All  observers  agree  that  it  requires  a 
great  amount  of  the  plant  to  produce  a  fatal 
result,  and  that  if  an  animal  has  shown  de- 
cided symptoms  of  the  loco  disease  it  never 
voluntarily  stops  eating  the  plant,  but  eats  it 
in  preference  to  all  other  food.  If  it  is  de- 
prived of  it,  the  disease  may  not  be  immedi- 
ately fatal,  but  the  animal  never  fully  recovers. 
From  the  consideration  of  the  preceding  facts 
it  would  seem  that  the  loco-weed  has  upon  the 
organization  of  the  lower  animals  primarily 
the  effect  of  increasing  the  flow  of  saliva  and 
of  causing  gastro-intestinal  irritation  ;  second- 
arily, a  narcotic  effect,  as  shown  by  the  ac- 
quired taste  and  nervous  derangements. 

Several  chemical  analyses  have  been  made  to 
separate  the  toxic  principle.  The  U.  S.  Chem- 
ist reports  an  alkaloid  in  small  amount  and  a 
bitter  extractive  (Rep.  of  the  Dept.  of  Agri- 
culture, 1879).  Miss  Catherine  Watson  reports 
an  alkaloid  and  a  resin  {Am.  Jour,  of  Pharm., 


1878).  Professor  Sayre  obtained  afkaloidal  re- 
actions {Report  of  the  Kansas  Board  of  Agri- 
culture, 1891-'92).  Professor  F.  B.  Power  and 
F.  Garabier  report  a  small  quantity  of  an  alka- 
loid {Pharm.  Rundschau,  Jan.,  1891).  All  of 
the  experimental  work  of  the  writer  has  been 
done  with  the  decoction  and  dilute  alcoholic 
extracts  of  the  same  {N.  Y.  Med.  Jour.,  Nov.  3, 
1889).  Both  preparations  contain  the  toxic 
principle,  are  acid  in  reaction,  bitter  to  taste, 
and  nauseating  in  odour ;  but  it  has  not  been 
possible  to  do  a  sufficient  amount  of  experi- 
mental work  to  make  positive  statements  as  to 
the  chemical  character  of  the  active  principle, 
or  perhaps  principles,  justifiable. 

Allied  plants  thought  to  have  similar  prop- 
erties, but  not  so  well  studied,  are  Sophora 
sericea,  Oxytropis  multifloris,  Oxytropis  de- 
flexa,  Malvastrum  ccecineum,  and  Corydalis 
aurea,  variety  Occidentalis. 

Mart  Gage  Day. 

LOGWOOD. — See  HiBMATOXYLON. 

liORETIN. — This  is  the  trade  name  of  an 
iodine  derivative  of  oxyquinolinesulphonic 
acid,  a  yellow,  odourless  powder  used  as  a 
disinfectant.  It  is  reported  to  be  harmless 
and  quite  as  efficient  as  iodoform.  Korff 
{MiXnch.  med.  Woch.,  1895,  No.  28 ;  Ctrlbl.  /. 
Gynak.,  Nov.  30,  1895)  reports  that  he  has 
used  it  in  about  260  cases  in  the  course  of  two 
years  in  preparing  parts  to  be  operated  on, 
during  operations,  in  dressings,  and  in  the 
after-treatment  of  operation  wounds.  In  only 
one  case  did  erysipelas  occur,  and  most  of  the 
wounds  healed  by  first  intention.  He  regards 
loretin  as  a  powerful  preventive  of  erysipelas 
and  eczema.  He  uses  it  in  a  2-to-l,000  watery 
solution,  in  the  form  of  a  5-per-cent.  ointment 
with  vaseline  or  lanolin,  in  pencils  containing 
from  5  to  10  per  cent,  of  the  drug,  in  the  form 
of  collodion  holding  4  per  cent,  of  loretin  in 
suspension,  and,  mixed  with  talc  or  calcined 
magnesia,  as  a  dusting  powder. 

Dr.  Herbert  Snow,  of  the  London  Cancer 
Hospital  {Brit.  Med.  Jour.,  Dec.  21, 1895),  says 
of  loretin  :  "  My  own  experience  is  confined  to 
the  powder,  which  I  have  never  found  occasion 
to  mix  with  any  other  substance.  Dusted  on 
the  skin,  or  over  a  granulated  wound,  this 
causes  not  the  slightest  irritation  or  unpleas- 
ant sensation.  It  immediately  destroys  the 
malodour  of  the  most  foetid  cancerous  sore, 
controlling  this  in  a  manner  which  no  other 
agent  I  have  yet  tried  will  do.  Copiously 
puffed  with  an  insufflator  into  the  deep  cavity 
formed  by  evacuating  the  axilla  of  carcino- 
matous glands,  it  efficiently  precludes  sup- 
puration, even  when  free  hfemorrhage  has  taken 
place  after  the  closing  of  the  wound,  an  oc- 
currence almost  inseparable  from  ansesthetic 
vomiting  when  the  patient  has  been  removed 
from  the  operating-table.  Not  the  slightest 
bad  symptom  from  its  employment  in  this 
way  has  so  far  been  detected.  When  there  is 
no  deep  cavity,  a  wound  dusted  with  loretin 
heals  rapidly  by  first  intention.  1  have  had 
recourse  to  loretin  in  some  sixty  cases,  mainly 
operations  on  the  breast  and  axilla,  notorious- 
ly a  test  region  for  antiseptics.    In  my  hands 
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it  has  proved  an  ideal  antiseptic  and  deodor- 
ant, with  no  single  drawback ;  and  I  am  sure 
that  no  surgeon  who  has  once  tried  it  will  ever 
again  resort  to  the  noisome  and  toxic  iodoform, 
from  the  free  use  of  which  1  have  seen  more 
than  one  death.  Though  whenever  old-estab- 
lished agents  answer  sufficiently  the  purpose, 
I  have  a  strong  prejudice  against  novelties, 
yet  this  substance — non-poisonous,  devoid  of 
smell,  and  absolutely  preventive  of  suppura- 
tion— seemed  to  me  so  marked  an  advance 
upon  anything  previously  brought  forward 
that  I  felt  constrained  to  direct  thereto  the 
notice  of  the  section  "  (meaning  the  Section  of 
Pharmacology  and  Therapeutics  of  the  British 
Medical  Association). 

In  a  subsequent  communication  (Brit.  Med. 
Jour.,  Dec.  28,  1895)  Dr.  Snow  points  out  a 
peculiar  quality  which  the  six  months'  experi- 
ence gained  since  the  meeting  has  shown  him 
it  possesses.  "  While  taking  first  rank  as  a 
non-poisonous,  non-irritating,  odourless  anti- 
septic and  deodorant,"  he  says,  "I  find  that 
when  dusted  on  a  raw  surface  it  relaxes  the 
blood-vessels.  Hence  the  wound  is  prone  to 
become  subsequently  filled  by  a  clot,  which, 
however,  does  not  suppurate,  as  would  be  the 
case  under  almost  any  other  circumstances, 
but  is  eventually  reabsorbed.  The  incident  is 
not  desirable,  and  I  now  apply  loretin  only  to 
the  skin  surface,  never  dusting  it  into  a  cavity 
unless  there  be  special  risk  of  suppuration, 
and  then  only  very  sparingly.  I  would  take 
leave  to  add  that  long  experience  has  shown 
me  the  ideal  condition  in  which  to  leave  any 
operation  wound  to  be  the  utmost  attainable 
maximum  of  dryness,  avoiding  all  swabbing 
with  fluids,  however  antiseptic.  It  is  probable 
that  the  efficacy  of  iodoform,  loretin,  and  the 
like  is  very  largely  due  to  their  capacity  for 
absorbing  moisture,  without  which  microbe 
proliferation  does  not  occur." 

LGSOPHAIT,  or  oresol  triiodide,  CHsHIj 
MCH  1  '  ^^  ^  colourless,  odourless,  crystalline 
substance  formed  by  the  action  of  iodine  on 
oxytoluic  acid  in  the  presence  of  sodium  car- 
bonate. It  has  been  used  topically  by  Saalfeld 
(Therap.  Monatsh.,  Oct.,  1892)  in  tinea  tonsu- 
rans, tinea  versicolor,  prurigo,  chronic  eczema 
with  infiltration,  sycosis,  acne,  rosacea,  and 
pruritus.  In  some  oases  it  proved  so  irritating 
that  its  employment  had  to  be  suspended.  Saal- 
feld used  a  solution  of  from  1  to  2  per  cent,  in 
a  mixture  of  3  parts  of  alcohol  and  1  part  of 
water,  applied  from  two  to  three  times  daily 
with  friction ;  also  a  1-,  2-,  or  3-per-cent.  oint- 
ment. 

liOTIONS,  lotiones ,  or  washes,  are  liquid 
preparations  that  are  composed  of  medicinal 
agents  dissolved  or  suspended  in  water  or 
other  liquid  menstrua,  and  are  applied  exter- 
nally for  various  remedial  purposes.  In  ac- 
cordance with  the  therapeutic  properties  of 
the  dissolved  or  suspended  drug,  a  lotion  may 
be  an  irritant  or  counter-irritant,  a  rubefacient, 
a  vesicant,  an  emollient,  an  astringent,  a  seda- 
tive or  anaesthetic,  or  an  antiphlogistic  agent. 
At  one  time  a  large  number  of  lotions  were 


generally  employed  in  medicine ;  but  the  in- 
troduction of  oleates,  glycerites,  and  similar 
preparations,  and  the  fact  that  the  physician 
could  best  determine  the  strength  of  the  solu- 
tion of  any  medicament  he  desired  to  employ 
externally,  have  resulted  in  the  omission  of  this 
class  of  preparations  from  the  U.  S.  Ph.,  though 
it  is  retained  in  the  Br.  Ph.,  in  order  apparent- 
ly to  olScially  recognise  black  and  yellow 
washes. 

Lotions  are  generally  applied  for  their  local 
effect,  though  they  may  be  used  sometimes  for 
the  purpose  of  introducing  drugs  into  the  sys- 
tem. 

Black  mercurial  lotion,  lotio  hydrargyri 
nigra  (Br.  Ph.),  aqua  phagedceniea  nigra,  black 
wash,  is  prepared  by  mixing  30  grains  of 
calomel  and  10  fl.  oz.  of  solution  of  lime.  The 
National  Formulary  directs  that  64  grains  of 
calomel  shall  be  triturated  with  \  oz.  of  water 
and  gradually  added  to  a  sufficient  quantity 
of  solution  of  lime  to  make  16  fl.  oz.  The 
mixing  produces  a  chemical  reaction  between 
the  calomel  and  the  lime  that  results  in  the 
foi'mation  of  calcium  chloride  and  black  mer- 
curous  oxide.  The  mixture  should  be  well 
shaken  when  used.  It  is  applied  as  an  antisep- 
tic stimulant,  and  astringent  dressing  to  vene- 
real ulcers. 

Yellow  mercurial  lotion,  lotio  hydrargyri 
flava  (Br.  Ph.),  aqua  phagedceniea,  yellow 
wash,  is  prepared  by  mixing  18  grains  of  cor- 
rosive sublimate  with  10  fl.  oz.  of  solution  of 
lime.  It  may  also  be  made  by  dissolving  24 
grains  of  corrosive  sublimate  in  -J-  oz.  of  boil- 
ing water  which  is  added  to  enough  solution 
of  lime  to  make  16  fl.  oz.  This  preparation, 
too,  should  be  well  shaken  when  used.  It  is 
employed  as  an  antiseptic  and  stimulant  wash 
in  syphilitic  and  other  chronic  ulcers  of  the 
shin. — Samuel  T.  Armstrono. 

XiOVAGE. — See  Ligusticum. 

IiOZEITGES. — See  Troches. 


LXTPXJIilN,  lupulinum  (U.  S.  Ph.,  Br.  Ph.), 

is  the  glandular  powder  which  separates  from 
the  strobiles  of  hops,  with  which  it  has  identi- 
cal properties  (see  Humulus).  It  may  be  given 
in  pill  in  doses  of  from  2  to  5  grains  or  in  the 
shape  of  the  fluid  extract,  extractum  lupulini 
fluidum  (U.  S.  Ph.),  in  doses  of  from  10  to  15 
minims,  or  in  that  of  the  oleoresin,  oleoresina 
lupulini  (U.  S.  Ph.),  in  doses  of  from  2  to  5 
grains. — Russell  H.  Nevins. 
LTJPTJLTJS  (Br.  Ph.).— See  Humulus. 

liYCETOL  is  a  German  proprietary  name 
for  dimethylpiperazine  tartrate.  It  has  been 
brought  forward  as  a  remedy  for  gout  and 
urinary  lithiasis,  being  said  to  have  the  al- 
leged property  of  piperazine  as  a  resolvent  of 
uric  acid  and  in  addition  that  of  maintaining, 
in  gout,  the  dissolved  state  of  the  acid  in  the 
blood  by  rendering  that  fluid  alkaline.  Be- 
sides, it  acts  as  a  diuretic.  It  is  given  in  daily 
amounts  of  15  grains,  and  its  administration 
should  be  continued  for  at  least  a  fortnight. 

LYCOPODITJM  (U.  S.  Ph.,  Br.  Ph.),  vege- 
table sulphur,  is  composed  of  the  sporules  of 
a  plant  commonly  called  club  moss,  Lycopo- 
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dium  davatum,  and  of  other  species  of  Lycopo- 
dium.  The  commercial  product  is  a  very 
fine  pale-yellowish  or  buff  powder,  inodorous, 
tasteless,  and  so  light  and  oily  that  it  floats 
upon  water.  It  is  quite  combustible  when 
brought  in  contact  with  a  flame,  and  is  used  to 
make  flames  for  theatrical  effect. 

It  was  formerly  asserted  that  the  moss  pos- 
sessed diuretic  and  antispasmodic  properties, 
and  it  was  given  in  decoction  in  renal  and  pul- 
monary disorders.  These  properties,  however, 
exist  in  so  moderate  a  degree  that  other  and 
more  active  remedies  are  preferred  to  secure 
such  effects. 

Lyoopodium  is  a  bland  powder  that  has 
beeii  used  as  an  application  to  excoriated  sur- 
faces, especially  in  the  skin  folds  of  children. 
As  it  is  sometimes  adulterated  with  starch,  and 
its  vegetable  character  facilitates  decompo- 
sition, it  has  been  supplanted  by  powdered 
talc  as  an  application  for  the  purpose  named. 

Mr.  E.  Hurry  Penwick  has  stated  that  \- 
drachm  doses  of  a  tincture,  made  by  triturating 
lyoopodium  with  sugar  of  milk  for  a  long  time, 
after  which  it  will  readily  dissolve  in  alcohol, 
is  a  valuable  remedy  for  incontinence  of  urine 
in  either  children  or  adults,  in  doses  of  from 
15  minims  to  1  fl.  drachm.  The  tincture  is 
commended  by  Greene  as  a  remedy  ior  flatu- 
lent dyspepsia  associated  with  uric-acid  de- 
posits in  the  urine. 

Adrian  states  that  he  has  isolated  from  Ly- 
copodium  Saussurus  an  alkaloid  that  he  calls 
ptliganine,  which  acts  upon  animals  to  pro- 
duce vomiting,  purging,  and  convulsions. 

Samuel  T.  Armstrong. 

IjYSOL. — This  is  a  saponaceous  coal-tar 
product  consisting  largely  of  cresols.  It  is  a 
brownish,  clear  liquid,  having  somewhat  the 
odour  of  creosote.  It  mixes  readily  with  water, 
alcohol,  or  glycerin.  It  is  used  as  an  antisep- 
tic and  has  been  found  very  efficient  in  inflam- 
matory affections  of  the  throat,  in  ozmna,  in 
fermentative  dyspepsia,  in  dysentery  (as  an  in- 
jection), in  gonorrhoea,  and  in  leucorrhma,  also 
in  the  treatment  of  eczema  and  lupus.  It  may 
be  given  internally  in  doses  of  from  f  to  8 
grains.  A  1-per-cent.  solution  may  be  used 
for  disinfecting  the  hands  and  the  field  of  a 
surgical  operation,  as  an  injection  in  gonor- 
rhoea, and  for  irrigating  the  nasal  passages ;  a 
2-per-cent.  solution  is  appropriate  for  vaginal 
injections  and  for  the  treatment  of  skin  dis- 
eases. Lysol  is  considered  too  irritating  for 
use  within  the  bladder. 

Several  cases  of  poisoning  with  lysol  have 
been  reported.  In  two  instances  observed  by 
Kampffer  {Dtsch.  med.  Woch.,  1894,  No.  34; 
Ctrlbl.  f.  Gyndh.,  Sept.  14,  1895)  an  exceeding- 
ly severe  dermatitis  followed  the  employment 
for  a  comparatively  short  time  of  compresses 
wet  with  a  solution  of  the  strength  of  from  -J 
to  1  per  cent,  to  small  wounds.  That  observer 
particularly  urges  that  when  vaginal  injections 
of  lysol  are  employed  great  care  should  be 
taken  that  no  excess  of  the  solution  remains  in 
the  vagina.  Dr.  A.  J.  Comstock,  of  Ventura, 
Cal.  (Med.  News,  Aug.  17,  1895).  reports  a  case 
of  poisoning  by  the  accidental  administration 


of  lysol  internally.  The  patient  was  a  healthy 
woman,  twenty-four  years  of  age.  Three  days 
after  her  confinement  she  was  given,  by  mistake, 
a  tablespoonful  and  a  half  of  lysol.  The  drug 
was  taken  early  in  the  morning  upon  an  en- 
tirely empty  stomach,  but  was  diluted  with  two 
ounces  of  coffee.  The  woman  was  immediate- 
ly seized  with  violent  burning  pain  in  the 
mouth,  throat,  and  stomach.  It  was  forty- 
five  minutes  before  a  physician  reached  her, 
in  the  mean  time  nothing  in  the  way  of  a 
diluent  or  emetic  had  been  administered,  and 
vomiting  had  not  occurred.  When  the  phy- 
sician who  had  been  called  in  Dr.  Comstock's 
absence  reached  the  patient  he  at  once  admin- 
istered oils,  eggs,  diluents,  and  emetics.  The 
patient  was  then  in  a  partially  comatose  state, 
very  pale,  perspiring  profusely,  and  with  the 
muscular  system  in  a  state  of  complete  relaxa- 
tion. Respiration  was  slow  and  shallow  and 
the  pulse  imperceptible.  As  emesis  did  not 
readily  occur,  the  physician  went  for  a  stom- 
ach-pump, but  upon  his  return  found  the 
woman  vomiting  freely.  The  poison  had  then 
been  retained  two  hours  and  forty-five  min- 
utes. After  the  vomiting,  consciousness  par- 
tially returned,  but  the  patient  remained  very 
weak.  Dr.  Comstock  first  saw  her  three  hours 
after  the  poison  had  been  swallowed.  She 
was  then  still  partially  unconscious,  with  great 
muscular  relaxation,  a  very  weak  and  rapid 
pulse,  and  the  pupils  widely  dilated.  He  at 
once  administered  another  emetic  (20  grains  of 
ipecac  in  powder)  and  large  quantities  of  warm 
water,  until  free  emesis  occurred,  twelve  min- 
utes afterward.  The  woman  was  then  given 
small  and  frequently  repeated  doses  of  mag- 
nesium sulphate  until  free  purgation  was  pro- 
duced. The  after-treatment  consisted  in  the 
use  of  flaxseed  tea,  bismuth,  and  restricted 
diet.  The  subsequent  gastritis  was  slight,  but 
for  forty-eight  hours  there  was  partial  sup- 
pression of  urine,  with  albumin  present  in 
large  amount.  The  albumin  disappeared  on 
the  fourth  day  and  the  secretion  of  urine  be- 
came re-established.  In  a  week  after  the  acci- 
dent the  patient  appeared  fully  convalescent. 
IiYTTA.— See  Canthaeides. 


MACE,  macis  (U.  S.  Ph.),  and  oil  of  mace, 
oleum  macidis  (Ger.  Ph.),  are  used  chiefly  for 
flavouring  purposes,  occasionally  as  carmina- 
tives. Mace  may  be  given  in  doses  of  from  ^ 
to  1  grain ;  the  oil,  in  doses  of  from  1  to  3 
drops,  on  sugar. 

MAGNESIA  AND  THE  SALTS  OF 
MAGNESIUM. — Magnesia,  or  magnesium 
oxide,  MgO,  occurs  in  two  forms,  the  light  or 
calcined,  the  magnesia  (U.  S.  Ph.),  magnesia 
levis  (Br.  Ph.),  magnesia  usta  (Ger.  Ph.),  and 
the  heavy,  magnesia  ponderosa  (U.  S.  Ph., 
Br.  Ph.),  differing  somewhat  in  their  physical, 
but  not  in  their  chemical  and  medicinal  prop- 
erties. Unless  otherwise  stated,  the  light  va- 
riety is  the  one  dispensed  when  magnesia  is 
ordered.    Its  effects  are  similar  to  those  of  the 
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other  alkalies,  but  are  much  less  decided,  and 
the  salts  of  potassium  and  sodium  are  preferred 
when  alkalinization  of  the  fluids  of  the  body 
is  desired.  Although  regarded  as  a  cathartic, 
it  does  not  act  as  one  except  when  there  is 
considerable  acid  in  the  stomach  and  intes- 
tines, or  it  is  given  simultaneously  with  citric 
acid,  through  the  agency  of  which  it  is  ulti- 
timately  converted  into  the  bicarbonate,  a  salt 
which  is  decidedly  laxative.  On  account  of 
its  freedom  from  taste  and  its  non-irritating 
.  and  antacid  properties,  it  is  a  very  desirable 
preparation  to  administer  to  children,  especial- 
ly combined  with  tincture  of  rhubarb,  in  diar- 
rhoea with  acid  stools  containing  undigested 
food.  Headache  which  is  dependent  uponindl- 
gestion,  particularly  when  accompanied  by  acid- 
ity, is  often  removed  by  full  doses.  The  nausea 
of  pregnancy  is  sometimes  relieved  by  it,  but 
no  great  amount  of  reliance  can  be  placed  on 
it  in  this  condition.  It  is  a  useful  addition  to 
colchicum  when  that  remedy  is  indicated  in 
gout,  and  gives  the  best  results  when  the  urine 
is  acid  and  high-coloured.  Externally,  it  is 
used  as  a  dusting  powder,  especially  when  the 
perspiration  or  any  other  secretion  is  acid,  to 
relieve  the  irritation  of  sunburn,  and  after 
shaving.  For  the  latter  purposes  it  is  com- 
pressed into  blocks  or  cakes,  which  are  very 
convenient,  as  there  is  less  waste  and  no  dan- 
ger of  the  powder  being  scattered  around. 
When  mixed  with  water,  usually  in  the  pro- 
portion of  1  part  of  the  magnesia  to  7  or  8 
parts  of  water,  it  is  converted  into  the  fiy- 
drated  oxide,  which  stands  next  in  efficiency 
to  iron  hydrate  in  the  treatment  of  acute 
arsenical  poisoning.  On  account  of  its  con- 
siderable absorptive  qualities  and  the  non-irri- 
tating properties  and  insolubility  of  most  of  its 
salts,  it  is  better  than  the  other  alkalies  as  an 
antidote  in  the  treatment  of  poisoning  by  min- 
eral and  vegetable  acids.  Henry's  and  Hus- 
band's magnesia  are  proprietary  preparations 
of  the  heavy  variety,  differ  little  in  their  effects, 
and  are  rather  to  be  preferred  to  that  which 
is  ordinarily  sold  as  magnesia,  on  account  of 
the  great  care  taken  in  their  preparation.  The 
dose  of  magnesia  for  an  adult  is  40  grains 
when  a  cathartic  effect  is  sought  for,  and  from 
5  to  10  grains  as  an  antacid. 

magnesiuiu  carbonate,  magnesii  car- 
bonas  (U.  S.  Ph.),  magnesium  carbonicum  (Ger. 
Ph.),  occurs  in  two  forms :  the  light,  magnesii 
carbonas  levis  (Br.  Ph.),  and  the  heavy,  mag- 
nesii carbonas ponderosa  (Bt.  Ph.),  which  differ 
from  each  other  in  their  physical  properties, 
but  are  otherwise  identical.  The  effects  of 
magnesium  carbonate  are  similar  to  those  of 
magnesia,  but  nearly  three  times  as  large  doses 
are  required.  It  possesses  the  disadvantage  of 
being  apt  to  give  rise  to  flatulence  on  account 
of  the  carbonic-acid  gas  it  yields  when  in  con- 
tact with  the  gastric  juice.  When  finely  pow- 
dered it  is  sometimes  used  as  a  dentifrice,  but 
lacks  the  polishing  properties  of  chalk,  and  is 
used  in  pharmacy  to  assist  in  the  solution  of 
the  essential  oils  in  water,  etc.,  and  to  aid  in 
the  manipulation  of  such  bodies  as  copaiba. 
It  may  also  be  used  as  a  dusting  powder,  and 
enters  into  the  composition  of  a  number  of  ef- 


fervescing laxative  and  refrigerant  prepara- 
tions. 

The  liquor  magnesii  carbonatis  of  the  Br. 
Ph.,  or  fluid  magnesia,  contains  about  10  grains 
of  the  carbonate  to  the  ounce,  and  is  nothing 
more  than  a  solution  of  it  in  carbonic-acid 
water.  It  possesses  no  particular  advantages 
over  the  dry  salt,  and  is,  moreover,  of  a  some- 
what bitter  taste.  Essentially  the  same  prepa- 
ration, but  a  little  less  elegant  in  appearance, 
may  be  made  by  adding  the  carbonate  to  ordi- 
nary soda  water.  The  dose  of  the  official 
solution  is  from  1  to  2  fl.  oz.  Dewees's  carmi- 
native, mistura  magnesice  et  asafcetidm  (U.  S. 
Ph.,  1880),  contains  5  parts  of  magnesium  car- 
bonate, 7  parts  of  tincture  of  asafoetida,  1  part 
of  laudanum,  10  parts  of  sugar,  and  enough 
water  to  make  100  parts.  In  doses  of  from  15 
drops  to  1  fl.  drachm,  it  is  a  useful  carminative 
in  colic. 

[The  pulvis  magnesim  cum  rheo  of  the  Ger. 
Ph.  is  essentially  the  same  as  the  pulvis  rhei 
compositus  of  the  TJ.  S.  and  Br.  Ph's.,  except 
that  it  contains  magnesium  carbonate  instead 
of  magnesia  (see  under  Rhubarb).  The  dose 
as  an  antacid  and  laxative  is  from  20  to  60 
grains  for  an  adult ;  from  5  to  10  grains  for  a 
child  from  two  to  five  years  old.] 

Magnesium  borocitrate  has  been  highly 
recommended  as  a  solvent  of  uric-acid  urinary 
calculi,  and  maybe  prepared  by  combining  the 
carbonate  with  citric  acid  and  borax.  While 
hardly  to  be  regarded  as  a  definite  chemical 
compound,  it  is  useful  in  many  cases. 

Hagnesium  chloride  is  a  highly  deliques- 
cent salt,  used  largely  in  various  pharmaceu- 
tical and  chemical  processes  as  a  desiccator. 
It  has  been  suggested  as  a  purgative,  in  -J-oz. 
doses,  and  is  said  to  promote  the  secretion  of 
bile. 

Magnesium  citrate. — Solution  of  magne- 
sium citrate,  liquor  magnesii  citratis  (U.  S. 
Ph.,  Br.  Ph.),  is  an  agreeable  cathartic,  particu- 
larly grateful  to  the  stomach,  and  is  very 
largely  employed  after  excesses  in  eating  or 
drinking.  It  causes  the  passage  of  fseculent 
stools,  but,  on  account  of  some  unknown  differ- 
ences in  the  methods  of  its  preparation,  at 
times  fails  of  action  and  at  others  purges  vio- 
lently. It  is  therefore  a  rather  unsafe  prepara- 
tion for  use  by  delicate  persons  or  those  affected 
with  debilitating  diseases.  About  13  fl.  oz. 
is  the  ordinary  cathartic  dose;  6  fl.  oz.  will 
usually  act  as  a  laxative.  It  may  be  used  as  a 
diuretic  and  refrigerant,  in  tiie  fehriculcB  of 
childhood,  in  doses  of  from  |  to  1  fl.  oz. 

Effervescent  magnesium  citrate,  magnesii 
citras  effervescens  (U.  S.  Ph.),  magnesium  citri- 
cum  effervescens  (Ger.  Ph.),  is  one  of  the  granu- 
lar effervescent  preparations  which  may  be 
substituted  for  the  official  solution  of  mag- 
nesium citrite,  but  contains  less  uncombined 
acid,  is  less  agreeable,  and  is  by  no  means  so 
efficient,  but  has  the  advantages  of  portabil- 
ity and  ready  preparation  for  administration. 
It  may  be  given  in  doses  of  from  1  to  4  tea- 
spoonfuls,  dissolved  in  a  tumblerful  of  water, 
and  the  solution  taken  while  effervescing. 

Magnesium,  salicylate  has  been  used  in 
and  other  fevers  in  drachm  doses.    It 
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depends  upon  the  salicylic  acid  for  its  vir- 
tues. 

]y[aguesiuiu  silicate,  or  meerschaum,  is 
slightly  astringent  and  has  been  employed  as  a 
substitute  for  bismuth. 

Magnesium  siilphate,  or  Epsom  salt, 
magnesii  sulphas  (0.  S.  Ph.,  Br.  "^h.),  magne- 
sium sulfuricum  {Ger.  Ph.),  is  a,  cathartic  which 
acts  promptly  without  giving  rise  to  nausea 
or  griping,  produces  watery  stools,  and  is 
rarely  rejected  by  sensitive  stomachs.  In  doses 
not  sufficient  to  produce  catharsis.it  is  refriger- 
ant and  slightly  diuretic.  It  is  a  most  useful 
cathartic  in  febrile  states,  colic,  and  other  con- 
ditions when  a  free  movement  of  the  bowels 
without  any  secondary  depressing  effects  is  de- 
sired. In  the  early  stages  of  dysentery,  before 
there  are  any  very  marked  changes  in  the  intes- 
tinal mucous  membrane,  there  is  scarcely  any 
remedy  which  can  be  regarded  as  of  equal 
value;  2-draohm  doses,  dissolved  in  a  wine- 
glassful  of  water,  with  a  few  drops  of  dilute 
sulphuric  acid,  should  be  given  every  hour  un- 
til it  is  evident  that  complete  evacuation  of 
fjecal  matters  has  taken  place. 

An  average  cathartic  dose  is  about  1  oz.,  but 
it  is  rather  bet  ter  to  give  it  in  divided  doses, 
as  mentioned  in  connection  with  the  treatment 
of  dysentery.  It  may  be  conveniently  admin- 
istered in  lemonade  or  lemon-flavoured  soda 
water.  Its  objectionable  taste  may  be  removed 
by  boiling  it  with  freshly  roasted  coffee. 

[Dried  magnesium  sulphate,  magnesium  sul- 
furicum siccum  (Ger.  Ph.),  is  ordered  to  be  dis- 
pensed in  Germany  when  magnesium  sulphate 
is  prescribed  as  an  ingredient  of  a  compound 
powder.  The  dose  of  it  is  about  a  third  of 
that  of  the  ordinary  sulphate. 

The  enema  magnesii  sulphatis  of  the  Br.  Ph. 
is  a  purgative  enema  of  1  oz.  of  magnesium 
sulphate,  1  fl.  oz.  of  olive  oil,  and  15  fl.  oz.  of 
mucilage  of  starch.] — Russell  H.  Nevins. 

SEAGITOLIA. — The  bark  of  the  Magnolia 
glauca,  the  sweet  bay  or  swamp  sassafras,  that 
of  Magnolia  acuminata,  the  cucumber  tree,  that 
of  Magnolia  umbrella,  the  umbrella  tree,  that 
of  Magnolia  grandiflora,  and  that  of  Magno- 
lia macrophylla,  all  trees  and  shrubs  of  the 
Eastern  and  Southern  United  States,  possess 
the  same  properties,  and  are  all  included  under 
this  head.  The  bark  of  several  of  the  species 
mentioned  was  official  at  one  time  in  the  U.  S. 
Ph.,  but,  on  account  of  its  virtues  not  being 
very  well  marked,  has  been  dropped  from  it.  A 
number  of  other  species  furnish  a  bark  which 
is  probably  of  equal  value,  but  little  used  be- 
yond the  district  in  which  the  trees  are  found. 
A  hot  infusion  of  from  1  to  2  oz.  is  used  to 
a  certain  extent  in  domestic  medicine  in  the 
treatment  of  colds,  rheumatism,  and  gout,  on 
account  of  its  diaphoretic  properties.  The 
cold  infusion  has  slight  tonic  and  bitter  quali- 
ties, but  the  bark  itself,  in  doses  of  from  30  to 
60  grains,  or  an  extemporaneous  tincture  made 
by  macerating  the  bark  in  brandy  or  whisky  is 
preferable.  The  green  fruit  of  the  Magnolia 
acuminata,  treated  in  the  same  manner,  is  in 
good  local  repute  for  the  treatment  of  inter- 
mittent fevers  and   rheumatism.     Prom  the 


leaves  of  Magnolia  glauca  an  essential  oil  is 
obtained  which  closely  resembles  oil  of  anise. 
The  trees  are  believed  to  have  somewhat  simi- 
lar effects  in  counteracting  malarial  influences, 
as  the  eucalyptus.  No  ill  effects  result  from 
large  doses  of  these  barks,  and  in  localities 
where  more  valuable  drugs  are  not  at  hand 
they  may  be  used  with  some  advantage  in  the 
conditions  noted. — Russell  H.  Nevins. 

MAIiAKIN. — This  is  the  trade  name  of 
salicylidene  paraphenetidine. 


i 


CeH^OH 


(Cerna).  It  occurs  in  the  form  of  fine,  light- 
yellow  acicular  crystals  of  a  somewhat  bitter 
taste,  insoluble  in  water,  sparingly  soluble  in 
cold  alcohol,  somewhat  freely  soluble  in  hot 
alcohol.  It  was  introduced  into  medicine  as  a 
substitute  for  salicylic  acid  and  the  salicylates 
as  being  milder  in  its  action.  Dr.  Robert 
Abernethy  {Edinb.  Med.  Jour.,  Feb.,  1895) 
says  that  in  the  presence  of  dilute  mineral 
acids  it  is  decomposed  into  salicylic  aldehyde 
and  paraphenetidine.  This  decomposition 
takes  place  in  the  stomach,  and  the  salicylic 
aldehyde,  on  being  absorbed,  is,  according  to 
Schmiedeberg,  oxidized  into  salicylic  acid  in 
the  tissues  of  the  body  and  may  be  recognised 
in  the  urine.  Dr.  Abernethy  gives  the  follow- 
ing case  in  detail,  as  it  illustrates,  he  says,  a 
troublesome  condition  occasionally  met  with  in 
protracted  cases  of  rheumatic  fever :  The  pa- 
tient, a  woman  twenty-nine  years  old,  was  ad.- 
mitted  into  the  hospital  on  May  12th.  A  few 
days  before  she  had  had  a  chill  with  fever  and 
pain  in  the  joints,  beginning  in  the  left  thumb 
and  soon  spreading  to  nearly  every  joint  in  the 
body.  The  signs  were  typical  of  a  severe  at- 
tack of  acute  rheumatism,  with  copious  sour 
perspiration.  The  temperature  was  101°  P.,  and 
the  pulse  was  90.  There  were  severe  pain  and 
swelling  of  various  joints,  particularly  the 
knees  and  wrists.  At  first  salicin  was  given  in 
doses  of  30  grains  every  two  hours,  and  this 
was  continued  until  the  17th,  without,  how- 
ever, having  a  very  marked  controlling  effect 
on  the  symptoms.  The  pulse  and  the  breath- 
ing became  accelerated,  and  some  consolidation 
was  noticed  at  the  base  of  the  left  lung.  The 
temperature  varied  between  99°  and  102°. 
Quinine  sulphate  was  substituted  for  the  sali- 
cin, but  with  no  effect  on  the  temperature, 
although  the  signs  in  the  left  lung  entirely 
disappeared.  The  patient  lost  a  good  deal  of 
flesh,  and  paraldehyde  was  administered  in 
order  to  induce  sleep.  The  joints  began  to 
improve,  and  on  June  29th  the  right  knee  was 
the  only  one  affected,  but  there  was  still  a 
good  deal  of  effusion  in  it.  On  this  date,  how- 
ever, the  patient  had  a  sudden  very  severe 
rigor,  and  the  temperature  rose  to  104'8° ; 
there  was  copious  sweating,  with  severe  pain 
in  the  right  knee  joint.  The  ice-pack  was  ap- 
plied and  brandy  given,  with  the  result  that 
the  temperature  fell  to  101-8°  in  five  hours. 
Pever  persisted,  however,  and  the  patient  con- 
tinued to  lose  flesh.    No  albumin  appeared  ia 
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the  urine,  and  the  articular  swelling  began  to 
disappear  under  blistering  and  rest.  On  July 
7th  the  temperature  rose  again  to  105'4°,  with 
a  rigor,  but  fell  rapidly  after  sponging  with 
ice  water  and  the  administration  of  stimulants. 
These  pyrexial  attacks  occurred  from  time  to 
time,  and  toward  the  end  of  July  the  tempera- 
ture curve  assumed  a  more  zigzag  course  in- 
stead of  its  previous  continued  type.  During 
the  first  part  of  August  several  attacks  oc- 
curred, and  after  the  13th  they  took  place 
almost  daily.  On  the  88th  of  August  Dr. 
Abernethy  began  the  use  of  malakin  and  gave 
it  to  the  patient  in  doses  of  15  grains  three 
times  a  day,  and  at  once  there  was  a  cessation 
of  all  pyrexia  ;  the  temperature  became  normal 
and  remained  so  until  the  patient  left  the  hos- 
pital. She  was  then  quite  well,  fairly  strong, 
and  able  to  walk  about  the  ward,  and  nothing 
remained  but  a  faint  systolic  bruit  accompa- 
nying, but  not  replacing,  the  first  cardiac 
sound. 

Dr.  Abernethy  was  so  convinced  of  the  good 
effects  of  the  drug  in  this  case,  after  other  an- 
tipyretics had  failed,  that  he  has  given  it  since 
in  a  good  many  cases  of  pyrexia  due  to  various 
causes;  among  others,  a  case  of  rheumatic 
fever  with  advanced  mitral  disease,  in  which  it 
controlled  the  symptoms  admirably  without 
apparently  causing  any  considerable  depres- 
sion. In  two  cases  of  croupous  pneumonia  oc- 
curring in  children  he  has  used  the  drug,  and 
it  seemed  to  have  a  beneficial  effect,  both  chil- 
dren making  remarkably  good  and  speedy  re- 
coveries. Such  results,  he  says,  encourage  him 
to  make  further  trials  with  the  drug  in  oases 
of  pyrexia  in  which  either  phenacetine  or  the 
salicylic  group  has  been  found  useful,  but  espe- 
cially the  latter,  as  its  use  seems  to  be  attended 
with  a  minimum  of  the  bad  effects  sometimes 
seen  under  the  administration  of  those  drugs. 

Malakin  has  been  employed  as  an  analgetic 
in  neuralgia,  but  has  not  generally  proved  very 
efficient  except  in  cases  of  moderate  severity. 

MALE  FERN.— See  Aspidium. 

MALLEIN,  malleinum,  is  a  substance  pre- 
pared from  artificial  cultures  of  the  glanders 
bacillus  (Bacillus  mallei).  It  is  analogous  to 
tuberculin  and  is  used  for  the  diagnosis  of 
glanders  in  equine  animals.  When  a  proper 
dose  is  injected  into  the  subcutaneous  connect- 
ive tissue  of  animals  affected  with  this  disease 
there  follows  an  increase  of  the  bodily  tem- 
perature of  2-5°  F.  or  more,  with  a  warm  and 
sensitive  swelling  from  three  to  eight  inches  in 
diameter  at  the  point  of  inoculation.  With 
healthy  animals  such  an  injection  causes,  as  a 
rule,  either  no  increase  or  only  a  slight  increase 
of  the  bodily  temperature  and  little,  if  any, 
local  swelling. 

Mallein  was  first  prepared  by  scraping  the 
surface  growth  from  potato  cultures  of  the 
Bacillus  mallei,  mixing  it  with  water,  steriliz- 
ing by  heating  to  100°  C,  filtering,  and  adding 
a  variable  quantity  of  a  2-per-cent.  solution  of 
carbolic  acid.  The  method  now-  generally 
adopted  is  to  cultivate  the  bacillus  from  two  to 
eight  weeks  in  peptonized  bouillon  to  which 
has  been  added  from  4-5  to  5  per  cent,  of  gly- 
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cerin.  The  cultures  are  sterilized  by  heating 
for  two  hours  to  100°  C,  filtered  through  the 
Pasteur  filter,  and  evaporated  or  diluted  with 
glycerin  according  to  the  concentration  de- 
sired. The  active  principle  may  be  obtained 
in  a  purer  condition  by  precipitating  the  mal- 
lein from  the  sterilized  and  filtered  culture 
liquid  with  absolute  alcohol.  This  precipitate 
may  be  redissolved  in  a  mixture  of  glycerin 
and  distilled  water  or  in  a  weaker  solution  of 
carbolic  acid,  or  it  may  be  preserved  in  a  dried 
condition  and  dissolved  when  about  to  be  used. 

The  proper  method  of  testing  a  suspicious 
animal  is  to  take  the  temperature  (per  rectum) 
every  two  or  three  hours  on  the  day  preceding 
the  iniection,  in  order  to  determine  the  nor- 
mal temperature  of  the  individual.  The  mal- 
lein should  be  injected  early  on  the  following 
morning,  and  the  temperature  taken  every 
two  hours  during  the  day.  If  the  animal  is 
glandered,  the  temperature  may  begin  to  rise 
within  three  or  four  hours,  and  the  maximum 
is  reached  in  from  eight  to  twelve  hours.  The 
injection  should  be  made  on  the  side  of  the 
neck,  in  order  that  the  local  swelling  may  be 
readily  observed.  This  begins  in  from  two  to 
four  hours  after  the  injection,  and  mav  con- 
tinue to  enlarge  for  two  or  three  days.  It  usu- 
ally remains  at  least  two  days.  With  healthy 
horses,  if  a  slight  swelling  results,  it  disap- 
pears within  twenty-four  hours.  The  dose  of 
mallein  from  different  sources  necessarily  va- 
ries on  account  of  the  different  methods  used 
in  its  preparation.  The  mallein  of  the  United 
States  Bureau  of  Animal  Industry  is  prepared 
from  cultures  in  acid  peptonized  bouillon  con- 
taining 5  per  cent,  of  glycerin.  These  are 
sterilized,  filtered,  and  diluted  with  an  equal 
volume  of  glycerin.  The  dose  of  this  mallein 
is  one  cubic  centimetre. 

[According  to  M.  Jules  Hochard  (Union 
med.,  Oct.  26,  1895),  the  following  oflicial  in- 
structions have  been  issued  in  regard  to  the 
use  of  mallein  in  the  French  army :  All  the 
animals  kept  in  one  stable  should  be  subjected 
to  injections  of  mallein.  After  the  test  they 
should  be  divided  into  three  groups :  The  first 
to  be  composed  of  those  which,  not  having 
shown  any  organic  or  thermic  reaction,  may 
be  considered  as  healthy.  These  animals  may 
remain  in  the  stable  and  take  part  in  the  work 
of  the  service.  They  should,  however,  be  sub- 
jected to  another  test  with  the  mallein.  The 
second  group  is  to  be  composed  of  animals 
the  temperature  of  which  is  elevated  more 
than  one  degree,  organic  reaction  being  more 
or  less  completely  absent.  They  should  be 
considered  as  suspicious  subjects,  isolated,  and 
again  subjected  to  the  test ;  if  any  among 
them  react  completely,  they  should  be  passed 
immediately  into  the  third  group.  When  two 
injections  have  been  administered  successively 
without  causing  reaction,  the  animals  may  be 
restored  to  the  service.  The  third  group  is  to 
be  formed  of  animals  which  have  reacted  com- 
pletely— for  example,  by  persistent  and  exten- 
sive oedema,  dulness,  prostration,  trembling, 
loss  of  appetite,  and  hyperthermia,  the  mini- 
mum being  3'2°  F.  above  the  normal.  Those 
of  this  class  that  continue  to  react  in  this 
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manner  after  two  injections  of  mallein  admin- 
istered at  an  interval  of  a  month  should  be 
killed ;  those  that  show  no  thermic  or  organic 
reaction  after  the  two  injections  may  be  kept 
in  the  service.]— D.  B.  Salmon. 

MAIjIiOW. — See  Marshmallow. 

MAIiT,  under  the  title  of  maltum,  was  for- 
merly an  official  preparation,  but  was  dropped 
from  the  U.  S.  Pharmacopoeia  of  1890.  It 
is  formed  from  the  cereal  grains  by  the  pro- 
cess of  germination.  As  the  base  of  beer,  ale, 
and  other  brewed  liquors,  it  is  used  in  enor- 
mous quantities.  For  this  purpose  it  has 
been  employed  from  very  ancient  times ;  its 
use  as  a  medicinal  agent  is  modern.  Nearly 
all  the  cereals  have  been  used,  but  barley  is 
so  universally  employed  that,  unless  otherwise 
stated,  malt  is  understood  to  be  the  product  of 
that  grain. 

In  its  preparation  live  and  well-ripened 
grain  is  thoroughly  soaked  in  water  until  it 
has  become  soft.  It  is  next  placed  in  recepta- 
cles where  an  elevated  temperature  is  main- 
tained for  several  days.  It  is  then  placed  in 
heaps,  where  it  is  allowed  to  remain  until  the 
germination  has  so  far  proceeded  that  the 
plumule  has  grown  to  about  half  the  length 
of  the  seed.  When  this  process  has  reached 
the  proper  point  the  grain  is  kept  subjected  to 
a  high  temperature  until  it  is  perfectly  dry. 
This  dry  product  is  known  as  malt.  Its  col- 
our depends  upon  the  degreee  of  heat  used 
and  the  length  of  time  it  is  applied,  a  low 
temperature  producing  pale  or  amber  malt. 
The  malt  from  which  porter  is  made  is  sub- 
jected to  a  high  temperature,  being  almost 
roasted.  Only  pale  or  amber  malts  are  used 
in  medicine.  Malt  has  an  agreeable  odour 
and  a  sweet  taste,  and  readily  forms  an  infu- 
sion with  water.  During  the  process  of  malt- 
ing there  is  an  increase  of  about  9  per  cent, 
in  volume,  but  a  decrease  of  20  per  cent,  in 
weight. 

The  composition  of  malt  differs  with  the 
quality  of  the  grain  employed  and  the  length 
of  time  the  various  processes  are  carried  on. 
The  albumins  of  the  original  grain  are  ren- 
dered softer  and  more  spongy,  but  the  chief 
chahges  occur  in  the  starch.  By  a  wise  pro- 
vision of  Nature  the  material  supplied  in  the 
grain  for  the  nourishment  of  the  germ  from 
which  the  new  plant  is  ro  be  developed  is 
stored  in  the  form  of  insoluble  starch,  which 
maintains  its  integrity  indefinitely.  It  is 
combined  with  a  ferment  known  as  diastase, 
which  under  the  action  of  heat  and  moisture 
converts  the  starch  into  dextrin  and  sugar, 
which  are  soluble  bodies  adapted  to  the  nour- 
ishment of  the  embryo.  In  the  process  of 
malting  germination  is  allowed  to  continue 
until  as  large  a  proportion  of  starch  has  been 
converted  into  maltose  as  possible,  but  is 
checked  before  any  consideralDle  portion  has 
been  consumed  by  the  plant  in  its  growth. 
The  sugar  resulting  from  the  action  of  dias- 
tase is  allied  to  other  sugars  and  is  known  as 
maltose.  It  readily  undergoes  fermentation, 
and,  owing  to  its  peculiar  combination  with 
the  ferment,  is  admirably  adapted  to  the  pur- 


pose of  brewing.  The  following,  from  Hager, 
shows  the  composition  of  ordinary  barley 
malt:  Starch,  68  per  cent.;  dextrin,  15  per 
cent. ;  maltose,  15  per  cent. ;  gluten,  1  per 
cent. ;  diastase,  1  to  3  per  cent. 

Maltose  is  a  peculiar  sugar  resulting  from 
the  action  of  diastase  upon  starch.  It  is  solu- 
ble in  water  and  in  alcohol,  crystallizes  with 
difficulty,  and  has  the  formula  CijHajOii,HjO. 
It  is  closely  allied  to  glucose. 

Diastase,  or  maltin,  is  the  peculiar  ferment 
formed  by  the  cereal  grains  during  germina- 
tion. It  is  closely  allied  to  the  ptyalin  of  the 
saliva  and  also  to  the  pancreatic  diastase. 
These  ferments  are  apparently  identical  and 
act  upon  starch  in  the  same  way.  Upon  raw 
starch  their  action  is  slow,  but  upon  cooked 
starch  it  is  extremely  rapid.  The  chemical 
process  is  that  of  hydration.  The  first  stage 
of  the  process  is  that  of  liquefying  the  starch, 
which  is  then  converted  into  dextrin  and 
finally  into  maltoss.  Like  ptyalin,  diastase 
acts  best  in  a  neutral  medium.  In  an  alkaline 
medium  its  action  is  slow,  while  an  acid,  even 
if  weak,  destroys  it  entirely. 

Malt  is  converted  by  the  process  of  brewing 
into  beer,  ale,  or  porter.  It  is  also  converted 
into  the  mash  from  which  whisky  is  distilled. 
For  medicinal  purposes  a  simple  infusion  of 
malt  may  be  used  or  a  fluid  extract.  The 
former  has  been  largely  used  during  recent 
years  in  the  preparation  of  certain  infant 
foods.  These  foods  are  made  of  various  cere- 
als, with  or  without  the  addition  of  milk,  the 
malt  being  added  to  convert  the  starch  more 
or  less  completely  into  sugar  and  dextrin. 
One  of  the  so-called  Liebig  foods  may  be 
made  as  follows :  Take  of  ground  malt,  J  oz. ; 
white  flour,  -J  oz. ;  potassium  bicarbonate,  TJ 
grains ;  water,  1  oz. ;  milk,  5  oz.  Warm  the 
mixture  and  stir  it  until  it  becomes  thick ;  re- 
move it  from  the  fire  and  stir  it  for  five  min- 
utes ;  replace  it  on  the  Are,  but  remove  it  as 
soon  as  it  becomes  again  thick.  It  will  gradu- 
ally become  thin  and  sweet,  when  it  should  be 
boiled  and  strained.  The  extract  of  malt  may 
sometimes  be  added  to  advantage  to  the  food 
of  infants  who  suffer  from  weak  digestion  or 
whose  digestion  has  been  impaired  by  acute 
disease. 

As  a  medicine,  malt  is  employed  almost  ex- 
clusively in  the  form  of  extract.  It  is  now 
rarely  made  by  the  dispensing  chemist,  but  its 
manufacture  is  in  the  hands  of  large  firms, 
which  produce  it  in  enormous  quantities.  It 
occurs  as  a  sweet,  brown  liquid  of  the  con- 
sistence of  honey,  and  of  a  taste  not  unpleas- 
ant to  most  palates.  Its  physiological  action 
is  not  wholly  clear.  Strictly  scientific  obser- 
vations are  not  numerous,  but  they  seem  to 
show  that  many  of  the  extreme  statements 
made  for  the  preparation  are  not  well  founded. 
It  has  been  lauded  as  a  digestive  agent  and  as 
a  reconstructive.  With  reference  to  the  first 
allegation,  it  must  be  remembered  that  dias- 
tase acts  imperfectly  in  an  alkaline  medium 
and  is  destroyed  by  an  acid.  It  must  act  very 
imperfectly,  therefere,  in  the  stomach — an  or- 
gan in  which  the  secretions  are  sharply  acid. 
It  is,  in  fact,  destroyed  in  that  organ,  and  is 
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inert  even  if  it  reaches  the  alkaline  contents  of 
the  duodenum.  As  a  digestive  ferment,  it  can 
only  be  used  effectively  for  the  predigestion  of 
starchy  foods.  When  it  is  administered  by  the 
stomach,  all  action  in  most  cases  ceases  at 
once.  It  is  not  impossible  that  it  may,  in 
certain  conditions  of  impaired  digestion  in 
which  the  acid  of  the  stomach  has  been  re- 
duced, prove  of  value  as  a  digestive  agent,  but 
such  conditions  are  rare.  Several  other  di- 
gestive agents  are  certainly  more  efficient  and 
reliable. 

It  does  not  follow  from  these  facts,  how- 
ever, that  malt  is  valueless  as  a  reconstructive 
agent.  Maltose,  like  all  sugars,  has  decided 
fat-producing  qualities.  It  is  a  clinical  fact 
that  extract  of  malt  is  sometimes  tolerated  by 
the  most  irritable  stomachs.  It  is  frequently 
retained  when  cod-liver  oil  is  not  tolerated, 
and  in  the  wasting  diseases  it  sometimes  proves 
a  valuable  substitute  for  that  preparation.  It 
proves  most  effective  in  cases  of  chronic  de- 
bility and  in  the  wasting  diseases,  especially 
tuberculosis.  It  not  infrequently  proves  of 
more  direct  value  than  the  malt  liquors.  It 
sometimes  aids  materially  in  nourishing  weak 
and  anaemic  children,  who,  as  a  rule,  take  the 
preparation  very  well.  It  may  be  spread  on 
bread,  alone  or  mixed  with  syrup.  It  is  large- 
ly used  in  combination  with  cod-liver  oil,  as  it 
readily  emulsifies  that  agent.  The  numerous 
trade  preparations  combined  with  various 
drugs  are  jn  most  instances  unscientific  and 
unsatisfactory.  The  preparations  of  so-called 
liquid  malt  are  commonly  little  more  than 
beer,  containing  little  or  no  diastase.  The 
alcoholic  preparations  of  malt  have  long  en- 
joyed a  reputation  of  increasing  the  flow  of 
milk  in  nursing  mothers.  That  they  increase 
the  quantity  of  milk  is  undoubted,  but  the 
quality  of  such  milk  is  frequently  very  poor. 
The  extract  of  malt  also  has  sometimes  a  dis- 
tinct and  undoubted  effect  of  increasing  the 
milk  flow.  The  quality  of  the  milk  in  such 
cases  seems  to  be  somewhat  better  than  that 
produced  by  the  alcoholic  preparations.  While 
malt  has  a  certain  distinctive  value  as  a  food 
and  reconstructive,  as  a  digestive  agent  its 
power  has  probably  been  overestimated.  (Cf. 
Taka-diastase.) — Floyd  M.  Cuandall. 

MALTINE.— Maltin  (see  under  Malt). 

MALTO-CARITIS. — This  remarkable  name 
is  that  of  an  English  proprietary  food  prepa- 
ration described  in  the  Dublin  Journal  of 
Medical  Science  for  January,  1896,  as  "a 
clever  combination  of  extract  of  malt  and 
cocoa  with  uncooked  beef-juice." 

MALTOSE.— See  under  Malt. 

HEALVA.— See  Makshmallow. 

MANACA  is  a  portion  of  the  root  and 
stem  of  Brunfelsia  hopiana,  a  plant  growing 
in  Brazil.  The  drug  is  said  to  contain  an  al- 
kaloid called  manacine,  and  this  is  described 
as  a  yellow,  hygroscopic  powder  of  somewhat 
bitter  taste.  Experimental  evidence  as  to  its 
physiological  action  is  scanty,  but  the  drug  is 
said  to  act  particularly  upon  the  spinal  cord, 
at  first  stimulating  its  motor  centres  and  sub- 


sequently depressing  them.  The  cardiac  and 
respiratory  centres  also  are  depressed  by  it,  but 
glandular  action  throughout  the  body  is  much 
increased,  especially  that  of  the  kidneys.  The 
symptoms  of  its  physiological  action  in  man 
are  a  sense  of  constriction  in  the  head,  nausea, 
and  pronounced  diaphoresis,  and  the  occur- 
rence of  these  should  ordinarily  limit  its  further 
administration.  In  large  doses  it  causes  weak- 
ness and  loose,  greenish  evacuations.  In  very 
large  doses  it  is  an  acrid  poison. 

Manaca  is  used  in  Brazil  as  a  purgative,  diu- 
retic, emmenagogue,  and  alterative,  but  with 
us  it  has  but  a  very  limited  employment.  It  is 
said  to  be  an  efficient  alterative  in  chronic  and 
subacute  rheumatism,  in  rheumatic  neuralgia, 
in  scrofula,  and  in  late  syphilis.  Muscular 
rheumatism  also  is  thought  to  be  benefited  by 
it,  and  acute  articular  rheumatism  also  if  the 
remedy  is  pushed  until  its  physiological  effects 
are  seen.  The  dose  of  powdered  manaca  is 
from  5  to  30  grains.  The  fluid  extract  (not 
official)  is  a  more  desirable  form  for  adminis- 
tration. The  dose  of  this  is  from  10  to  30 
drops,  and  it  may  be  given  three  times  daily. 
Henry  A.  Geiffin. 

MANGAITESE,  manganum,  manganesi- 
um,  is  a  metallic  element  of  a  molecular  weight 
of  86'72.  In  Nature  it  occurs  chiefly  in  the 
form  of  manganese  dioxide  (MnOj)  or  the  black 
oxide  of  manganese  in  amorphous  crystals  of 
a  dull-gray  or  black  colour.  It  is  insoluble  in 
water  and  the  weak  acids,  but  it  dissolves 
readily  in  hot  hydrochloric  acid,  giving  off 
chlorine  gas.  The  metal  manganum  was  first 
isolated  in  1774,  by  Gahn,  although  its  exist- 
ence had  been  previously  suspected.  The  black 
oxide  of  manganese  was  early  supposed  to  have 
therapeutic  qualities  similar  to  those  of  iron, 
but  this  theory  has  so  long  been  disproved  that 
the  metal  is  almost  obsolete  in  the  treatment 
of  chlorosis,  anaemia,  and  the  various  cachex- 
ias. Gahn  (Archiv  f.  exper.  Path,  und  Pharm., 
xviii,  20)  proved  that,  taken  internally,  man- 
ganese was  probably  not  taken  up  by  the  red 
corpuscles  of  the  blood,  and  that  its  entrance 
into  the  circulation  was  doubtful.  It  is  not 
absorbed  from  the  gastric  and  intestinal  walls 
and  is  excreted  in  the  faeces.  The  experiments 
of  Garrod  (Med.  Times  and  Gazette,  Feb.  27, 
1864)  proved  conclusively  that  manganese  was 
useless  in  the  treatment  of  anasmia  and  chlo- 
rosis. 

The  black  oxide  of  manganese,  mcmgani  di- 
oxidum  (U.  S.  Ph.),  manganesii  oxidum  ni- 
grum (Br.  Ph.),  was  long  in  favour  in  practice 
for  amenorrhcBa.  and  the  most  absurd  state- 
ments were  made  in  its  behalf.  It  mattered 
little  what  the  cause  of  the  cessation  of  men- 
struation might  be,  except  pregnancy,  man- 
ganese would  restore  the  function  alike  in  the 
anaemic  and  in  the  plethoric,  the  married  and 
the  unmarried.  The  suspension  of  the  cata- 
menial  flow  during  lactation  was  even  sup- 
posed to  be  interrupted  by  the  administration 
of  the  metal.  At  the  present  day,  however,  it 
is  doubtful  if  this  therapeutic  measure  is  longer 
considered  specific  for  interrupted  menses. 
The  observation  of  thousands  of  ctises  has  con- 
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signed  the  drug  to  oblivion  so  far  as  its  gynae- 
cological value  is  concerned. 

In  severe  cases  of  gastrodynia  the  oxide  of 
manganese  has  been  stated  to  have  the  thera- 
peutic value  of  the  subnitrate  of  bismuth 
(Glasgow  Med.  Jour.,  Jan.,  1865).  It  forms 
an  insoluble  coating  on  the  mucous  surface 
of  the  stomach,  given  in  doses  of  from  5 
to  40  grains.  In  gastralgia  from  any  cause, 
and  in  pyrosis,  especially  when  there  was  pain 
after  eating,  Leand  (loc.  cit.)  recommended 
manganese.  He  alleged  for  it  all  the  advan- 
tages of  bismuth,  and  said  that  it  did  not  con- 
stipate like  that  drug. 

Absorbed  in  large  quantities  as  it  is  by  the 
miners  of  the  metal,  manganese  may  act  as  a 
cumulative  poison.  The  main  symptom  of 
this  toxic  condition  is  a  staggering  gait.  It 
will  rarely  be  met  with  in  practice,  since  it  oc- 
curs only  in  those  who  for  a  long  time  have 
taken  small  amounts  into  their  systems. 

The  dose  of  the  dioxide  of  manganese  when 
administered  for  amenorrhoea  or  ansemia  is 
from  1  to  3  grains,  thrice  daily.  It  is  best 
given  in  pill  form. 

The  other  combinations  of  manganese  which 
are  occasionally  used  in  medicine  are  the  sul- 
phate, mangani  sulphas  (U.  S.  Ph.),  the  car- 
bonate, the  iodide,  the  lactate,  the  phosphate, 
the  tannate,  the  tartrate,  the  salicylate,  the 
oxalate,  and  the  saocharate.  They  are  all  poi- 
sonous in  overdoses,  and  in  small  doses  act  as 
sedatives  to  the  circulatory  and  nervous  sys- 
tems. These  combinations  do  not,  as  was 
formerly  believed,  act  as  iron  does  in  the  hu- 
man economy,  but  the  testimony  of  experi- 
menters shows  their  influence  to  be  the  reverse. 

The  sulphate  of  manganese  is  the  most  used 
of  those  enumerated.  On  animals  it  is  known 
to  have  a  purgative  influence,  acting  as  a 
cholagogue.  In  man  the  same  effect  is  said  to 
have  been  observed  in  doses  of  from  2  grains 
to  1  drachm.  It  has  an  irritating  influence  on 
the  bowel,  however,  and  is  therefore  not  safe, 
its  use  being  often  accompanied  by  cardiac  de- 
pression. In  its  taste  and  effect  it  resembles 
the  sulphate  of  sodium.  The  sulphate  has  also 
been  used  in  the  form  of  an  ointment  (in  the 
strength  of  1  to  2  drachms  to  the  ouuce)  in  glan- 
dular indurations  and  in  painful  joints  ;  but  it 
can  not  equal  other  topical  applications  in  its 
local  beneficial  effects. 

The  carbonate  of  manganese  has  been  rec- 
ommended as  a  topical  application  in  ulcers, 
Earticularly  those  of  syphilitic  origin ;  but  it 
as  little  value.  Harmon,  of  Belgium,  found 
that  after  its  prolonged  internal  administra- 
tion it  improved  the  appetite  and  that  the 
pulse  was  increased  in  force  in  anwmia. 

The  iodide  of  manganese  has  also  been  called 
into  requisition  for  the  treatment  of  ancemia. 
A  special  virtue  attributed  to  this  preparation 
is  that  it  reduces  the  size  of  a  spleen  enlarged 
in  the  process  of  a  prolonged  fever. 

In  England  and  Scotland  the  syrup  of  the 
phosphate  of  manganese  had  formerly  an  ex- 
tended use  in  the  treatment  of  chlorosis  and 
anaimia.    It  is  now,  however,  almost  obsolete. 

When  it  was  learned  that  manganese  alone 
was  unable  to  exert  a  chalybeate  effect  upon 


the  body,  it  was  decided  to  combine  the  metal 
with  iron  in  some  form.  There  are  several 
syrups  and  liquors  that  contain  the  two  ele- 
ments, the  most  efficient,  perhaps,  being  the 
liquor  ferri  mangani  peptonati.  This  has 
caused,  according  to  many  recorded  observa- 
tions, marked  improvement  in  cases  of  amen- 
orrhoea associated  with  or  dependent  upon 
ancemia  or  chlorosis.  Probably  the  manganese 
acts  simply  as  an  adjuvant  to  the  iron  or  is 
inert,  but  sometimes  striking  results  are  ob- 
tained by  its  use.  It  is  a  pleasant  aromatic 
drug,  and  may  be  given  in  doses  of  a  drachm 
three  or  four  times  a  day.  It  is  especially  in- 
dicated in  ancemia,  chlorosis,  the  weakness 
following  confinement,  and  those  cases  of  amen- 
orrhoea which  occur  in  young  girls  who  have 
crossed  the  ocean.  There  is  a  syrup  of  ferrous 
and  manganous  iodides  which  is  said  to  have 
the  same  therapeutic  influence  as  the  liquor 
just  described. 

The  chief  of  all  preparations  of  manganum 
used  in  medicine  and  surgery  is  the  per- 
manganate of  potassium,  KMnOi,  potassii 
permanganas  (U.  S.  Ph.,  Br.  Ph.),  kalium  per- 
mangcmicum  (Ger.  Ph.).  It  occurs  in  dark  pur- 
ple or  deep  violet-red  crystals  with  a  bluish  or 
greenish  metallic  lustre.  It  dissolves  easOy  in 
cold,  more  easily  in  boiling  water.  A  small  pro- 
portion only  of  the  salt  gives  a  deep  wine-red 
colour  to  a  large  quantity  of  water.  When 
placed  in  contact  with  organic  matter  the  per- 
manganate of  potassium  gives  up  oxygen  to 
the  organic  substances  and  is  reduced  to  black 
oxide  of  manganese.  Mineral  chameleon  was 
the  name  given  to  the  mass  when,  in  certain 
chemical  reactions,  the  green  permanganate  un- 
derwent rapid  changes  of  colour.  It  is  through 
its  oxidizing  power  that  the  permanganate  of 
potassium  becomes  a  disinfectant. 

Pure  potassium  permanganate,  placed  upon 
a  healthy  skin,  produces  only  a  brown  stain ; 
on  intact  mucous  surfaces  it  has  no  defined 
action,  but  on  raw  surfaces  of  the  mucous 
membranes  it  induces  burning  and  smarting. 
It  has  been  frequently  administered  internally 
in  large  and  in  small  doses;  but  doses  of  2 
grains  have  provoked  symptoms  of  irritant 
poisoning,  and  a  similar  amount  is  recorded  to 
have  produced  abortion.  Its  internal  use  has 
been  recommended  for  acute  articular  rheuma- 
tism, for  diphtheria,  and  for  diabetes.  It  is 
very  doubtful  if  any  good  result  has  ever  been 
obtained  from  its  use  in  any  of  these  diseases. 
Ringer  recommended  it  in  doses  of  from  2  to 
3  grains  for  amsnorrhcea  from  any  cause.  Its 
use  for  this  purpose  was  highly  praised  by 
Thomas,  who  pronounced  it  the  most  efficient 
of  emmenagogues.  It  is  quite  probable  that 
even  Dr.  Thomas  has  experienced  a  change  of 
heart,  however,  for  in  the  last  edition  of  his 
book  (Diseases  of  Women,  Thomas  and  Munde, 
Philadelphia,  1891)  no  mention  is  made  of  the 
permanganate  of  potassium  or  of  any  prepara- 
tion of  manganum  in  the  chapter  on  Amenor- 
rhoea. Mr.  N.  W.  Davies  {Lancet,  June  8, 1889), 
in  a  review  of  uterine  medicines,  unhesitating- 
ly denies  the  virtues  of  potassium  permanga- 
nate as  an  emmenagogue,  and  his  experience  has 
been  that  of  the  majority  of  practitioners  of 


597 


MANGO 

MARANTA 


medicine  and  of  gynecologists ;  and,  although 
one  still  occasionally  reads  of  cures  of  amenor- 
rhoea  through  the  agency  of  this  drug,  it  is  more 
than  liliely  that  they  are  only  coincidences.  A 
good  formula  for  its  administration  is  this  : 

Permanganate  of  potassium, 

Kaolin,  of  each 2  grains ; 

Vaseline q.  s. 

Mix  and  make  into  a  pill. 

One  such  pill  is  to  be  taken  thrice  daily.  No 
oxidizable  substance  can  be  used  with  the  per- 
manganate, as  its  union  with  it  would  cause 
combustion.  The  drug  frequently  causes  de- 
pression on  its  internal  administration,  and  it 
should  be  combined  with  some  cardiac  stimu- 
lant, such  as  cafEeine  or  strychnine.  In  the 
future  its  use  for  cessation  of  the  menses 
will  undoubtedly  be  very  limited,  or  it  will  be 
discarded  altogether  as  we  learn  more  of  the 
causes  which  produce  this  symptom. 

As  a  topical  application  the  permanganate 
of  potassium  has  a  wide  and  satisfactory  use. 
Its  power  of  destroying  evil  smells  is  taken  ad- 
vantage of  by  applying  it  to  sloughing  malig- 
nant growths,  particularly  of  the  cervix  uteri. 
In  ulcers  of  any  kind,  in  caries  of  hones,  in 
abscesses,  and  in  gangrene  it  proves  an  efBoient 
and  elegant  wash.  It  may  be  applied  with  a 
brush  or  on  compresses  of  gauze  or  lint,  in  the 
strength  of  from  3  to  10  grains  to  an  ounce  of 
water.  In  dilute  solutions  it  has  a  stimulant 
action  on  the  tissues.  In  extensive  bums  it  is 
particularly  appropriate  in  a  solution  of  3 
grains  to  an  ounce. 

As  a  spray  or  gargle,  in  the  proportion  of  1 
to  10,000,  it  is  useful  in  diphtheria  as  a  disin- 
fectant and  cleansing  agent.  It  may  be  used 
in  the  same  way  in  offensive  ozmna  and  otitis 
media  purulenta.  In  acute  amygdalitis  and  in 
cases  in  which  the  breath  is  foetid  from  the 
presence  of  carious  teeth,  a  solution  of  3  grains 
to  an  ounce  will  destroy  the  odour  and  act  as  a 
disinfectant.  To  remove  the  smell  from  the 
hands  after  dissecting  or  the  performance  of 
an  autopsy,  a  solution  of  1  to  8,000  is  valuable. 
In  similar  proportions  it  is  useful  in  removing 
the  odour  in  hyperidrosis  of  the  feet  and  of  the 
axillm.  The  stains  produced  upon  the  cloth- 
ing by  a  solution  of  the  salt  can  be  removed  by 
oxalic  acid,  lemon-juice,  or  a  solution  of  the 
sulphate  of  iron. 

ZiihofE  {N.  r.  Med.  Jour.,  Oct.  3,  1886)  rec- 
ommends highly  the  use  of  this  salt  in  frost-, 
bite.  For  this  application  a  solution  of  5 
grains  to  the  ounce  is  sufRciently  strong. 

The  permanganate  of  potassium  finds  an- 
other field  for  local  application  in  skin  diseases. 
In  a  strength  of  from  1  to  2  per  cent,  it  has 
been  highly  praised  in  certain  forms  of  eczema, 
impetigo,  and  prurigo.  Baths  containing  from 
10  to  15  grains  of  the  salt  to  a  gallon  of  water 
have  been  used  for  the  same  purposes.  On 
slowly  granulating  surfaces  it  produces  a  stim- 
ulating effect. 

In  profuse  leucorrhcea  from  any  cause  or 
where  the  lochia  have  a  bad  odour,  a  3-  to  5- 
per-cent.  solution  of  the  salt  may  be  satisfac- 
torily used  as  a  disinfecting  douche. 

Keyes  recommends  the  permanganate  of  po- 


tassium in  a  strength  of  1  to  3  per  cent,  as  an 
injection  in  stibacute  gonorrhoea;  and  Ultz- 
mann's  well-known  treatment  of  chronic  gon- 
orrhceal  urethritis,  especially  of  posterior 
urethritis,  scarcely  needs  mention.  He  begins 
with  a  hot  solution  of  1  to  30,000,  and  injects 
the  fluid  into  the  bladder,  from  which  it  is  im- 
mediately ejected.  The  strength  is  gradually 
increased  until  that  of  1  to  1,000  is  reached,  by 
which  time  a  cure  is  often  accomplished. 

The  permanganate  has  been  boasted  as  a 
cure  of  snake-bite  poisoning,  and  probably  acts 
by  destroying  the  constitution  of  the  poison  by 
oxidizing  it.  To  be  effective,  however,  it  must 
be  employed  immediately  after  the  receipt  of 
the  wound.  If  applied  to  the  site  of  infection 
later  it  is  valueless.  As  an  antidote  to  phos- 
phorus poisoning,  Hagnos,  of  Buda-Pest  {Oyog- 
yaszat,  1892,  No.  3),  has  found  it  efficacious.  He 
washed  out  the  stomach  in  the  manner  usual  in 
phosphorus  poisoning  and  then  introduced  15  fl. 
oz.  of  a  i^iy-per-cent.  solution  of  the  permanga- 
nate and  left  it  there.     The  patient  recovered. 

Dr.  William  Moor,  of  New  York  (Med.  Rec- 
ord, Feb.  17,  1894),  has  proclaimed  potassium 
permanganate  as  an  antidote  in  morphine  poi- 
soning. He  took  3  grains  of  morphine  and 
followed  it  at  once  by  a  dose  of  the  per- 
manganate. No  narcotic  effects  of  the  mor- 
phine were  noticed.  Experimentally  he  was 
equally  successful.  Dr.  fl.  C.  Wood  (Univ. 
Med.  Mag.,  vi,  p.  747),  after  a  series  of  similar 
experiments,  concludes:  "Permanganate  of 
potash  given  by  mouth  directly  after  poisoning 
[by  morphine]  is  a  valuable  but  not  a  perfect 
antidote  to  the  morphine  salts — an  antidote, 
however,  which  should  not  be  relied  upon  to 
the  exclusion  of  emptying  the  stomach  by  me- 
dicinal or  mechanical  means." 

In  1885  Sternberg  (Med.  News,  Jan.  10)  sug- 
gested the  use  of  a  solution  of  the  salt  as  a 
germicide  and  disinfectant,  and  this  has  been 
put  into  practical  use  by  Dr.  H.  A.  Kelly,  of 
Baltimore.  After  the  usual  scrubbing  of  the 
hands  and  arms  they  are  immersed  in  a  satu- 
rated solution  of  the  potassium  permanganate 
until  they  become  mahogany-red.  They  are 
decolourized  by  a  second  immersion  in  a  satu- 
rated solution  of  oxalic  acid  and  again  washed 
in  sterilized  water.  The  occasional  subsequent 
itching  of  the  skin  may  be  allayed  by  the  use 
of  limewater.  This  method  of  disinfection  is 
in  use  in  a  number  of  American  clinics. 

Contaminated  water  may  be  purified  by  the 
addition  drop  by  drop  of  a  solution  of  the  salt 
until  the  pink  colour  ceases  to  be  destroyed 
after  twenty-four  hours.  The  decanted  water 
will  be  free  from  organic  material. 

Samuel  M.  Bricknee. 

MANGO,  the  fruit  of  Mangifera  indica,  is 
an  Eastern  tropical  fruit  having  a  resinous 
juice  which  has  some  local  repute  as  a  remedy 
for  syphilis.  The  seeds  are  reputed  anthet- 
minthic,  the  pulp  is  considered  tonic  and  anti- 
scorbutic, and  all  parts  are  esteemed  as  astrin- 
gent and  hcemostatic. — Russell  H.  Nevins. 

MANNITOI.    HEXANITBATE.      See 

the  bracketed  section  under  Nitric  acid. 

MARANTA.— See  Areowboot. 
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MANNA  is  a  concrete  saccharine  exudation 
that  is  obtained  by  making  transverse  incisions 
in  the  branches  of  Fraxinus  ornus,  the  manna 
or  flowering  ash  of  southern  Italy,  Sicily,  and 
Asia  Minor.  A  somewhat  similar  substance 
may  be  obtained  from  the  larch,  the  oak,  the 
tamarisk,  and  the  eucalyptus. 

Manna  occurs  in  commerce  in  small,  friable, 
yellowish-  or  brownish-white  fragments  of  va- 
riable size,  that  have  a  sweet  odour  and  taste. 
It  contains  from  70  to  80  per  cent,  of  mannite, 
CsHuOb,  a  saccharine  substance  consisting  of 
a  mixture  of  cane  sugar  and  levulose,  dextrin, 
a  glucoside,  fraxin,  CjsHisOio,  which  resembles 
Eesculin,  a  nauseous  principle,  and  mucilage. 
Mannite  occurs  in  white,  acicular,  odourless 
crystals,  that  have  a  sweet  taste  and  are  slight- 
ly soluble  in  water  and  in  warm  alcohol.  Fraxin 
occurs  in  colourless  prismatic  crystals  that  have 
a  faintly  astringent  taste. 

Manna  is  a  laxative  that  sometimes  occasions 
flatulence  and  colic.  It  may  be  administered 
in  its  natural  condition  or  dissolved  in  water, 
milk,  or  some  aromatic  infusion.  The  dose  for 
children  is  from  1  to  4  drachms ;  for  an  adult, 
from  1  to  1\  oz. 

[Syrup  of  manna,  syrupus  mannm  (N.  F.), 
sirupus  mannm  (Ger.  i'h.),  may  be  used  as  a 
vehicle  for  laxative  medicinesj 

Samuel  T.  Armstrong. 

DIABIlOIi. — This  is  an  English  dietetic 
preparation  consisting  of  the  bone-marrow  of 
the  ox  with  hopped  malt  extract.  The  dose 
for  an  adult  is  a  tablespoonful ;  that  for  infants 
and  children,  from  4  to  1  teaspoonful,  plain  or 
in  milk  (Dublin  Jour,  of  Med.  Sci.,  May,  1895). 
The  indications  for  the  use  of  marrol  are  the 
same  as  for  that  of  marrow. 

MARROW. — In  the  Lancet  for  March  10, 
1894,  Dr.  J.  Dixon  Mann,  of  Manchester,  having 
assumed  that  the  red  marrow  of  the  bones  was 
probably  the  chief  agent  in  promoting  the  de- 
velopment of  red  bloodrcorpuscles,  says  that 
he  was  led  to  suppose  that  an  extract  of  this 
substance,  introduced  into  the  system  in  cases 
of  anmmia,  might  act  as  a  stimulant  to  the 
formative  process  and  increase  the  rate  of  pro- 
duction of  the  red  corpuscles.  He  remarks 
that  in  adult  animals,  such  as  the  ox,  the  red 
marrow  is  limited  to  the  large  bones  of  the 
trunk,  the  thick  bones  of  the  skull,  and  the 
heads  of  the  long  bones,  while  in  young  ani- 
mals, such  as  the  calf,  it  is  more  abundant  and 
may  be  found  in  the  shafts  of  the  long  bones 
as  well  as  in  other  bones  named.  As  the  tissue- 
forming  power  is  more  active  in  young  animals 
than  in  old  ones,  the  bones  of  the  former  are 
preferable,  he  thinks,  as  a  source  of  marrow 
extract.  To  prepare  the  extract,  the  heads  of 
the  long  bones,  obtained  from  animals  freshly 
killed,  together  with  other  portions  of  bone 
which  contain  red  marrow,  are  broken  into 
small  pieces  and  digested  in  glycerin  with  fre- 
quent agitation.  When  the  extraction  is  com- 
plete, for  which  several  days  are  required,  the 
extract  is  fiitered  and  is  then  ready  for  use.  It 
is  of  a  red  or  reddish-brown  colour,  and  has  no 
unpleasant  taste  or  odour.  It  may  be  given  in 
teaspoonful  doses  once  or  twice  a  day,  either 


by  itself  or  spread  between  thin  slices  of 
bread. 

The  first  case  in  which  Dr.  Mann  tried  the 
extract  was  that  of  a  little  boy  who  was  a  sub- 
ject of  haemophilia.  He  had  been  in  a  hospital 
repeatedly  for  attacks  of  haemorrhage.  On 
each  occasion  the  bleeding  had  ceased,  but  the 
boy  had  never  lost  the  pallor  of  pronounced 
an£emia,  although  he  had  been  treated  with 
iron,  arsenic,  cod-liver  oil,  and  all  kinds  of  ap- 
propriate nourishment.  On  the  last  occasion 
of  his  having  been  admitted  the  red  corpuscles 
had  been  counted  after  the  haemorrhage  had 
subsided,  and  been  found  to  be  3,800,000  to  the 
cubic  millimetre.  Then,  on  the  13th  of  Sep- 
tember, 1898,  the  patient  was  put  upon  the  use 
of  marrow  extract  without  any  other  treatment, 
and  after  an  interval  of  three  weeks  the  cor- 
puscles were  counted  again;  they  then  num- 
bered 4,190,000,  and  a  month  later  they  had 
reached  4,400,000.  Coincidently  with  this  in- 
crease, says  Dr.  Mann,  there  was  a  marvelous 
improvement  in  the  child's  appearance.  His 
face  acquired  a  healthy  colour  that  had  never 
been  observed  previously  during  his  visits  to 
the  hospital. 

In  the  second  case,  that  of  a  girl  twenty 
years  old,  with  long-standing  anaemia,  the  cor- 
puscles numbered  3,700,000  to  the  cubic  milli- 
metre. After  she  had  taken  the  marrow  extract 
for  three  weeks  they  increased  to  4,000,000,  and 
then  she  left  the  hospital.  In  another  anaemic 
girl  the  increase  in  nine  weeks  was  from 
1,350,000  to  3,680,000.  A  man  was  admitted 
for  profuse  haematemesis,  and  after  the  bleed- 
ing ceased  the  red  corpuscles  were  found  to  be 
reduced  to  1,070,000  to  the  cubic  millimetre. 
He  was  put  on  the  use  of  marrow  extract  with- 
out any  other  treatment,  and  when  the  corpus- 
cles were  next  counted,  on  the  fifteenth  day, 
they  numbered  3,050,000. 

In  April,  1894,  Dr.  Thomas  E.  Fraser,  of 
Edinburgh,  presented  before  the  Eleventh  In- 
ternational Medical  Congress,  held  in  Rome, 
a  communication  on  the  use  of  bone-marrow 
in  the  treatment  of  pernicious  ancemia.  An 
abstract  of  Dr.  Praser's  communication  was 
published  in  the  British  Medical  Journal  for 
June  2,  1894.  Only  one  ease  formed  the  basis 
of  the  paper,  that  of  a  gardener,  sixty  years 
old,  whose  symptoms  had  been  frequent  vom- 
iting and  diarrhoea,  oedema  of  the  feet  and 
ankles,  moderate  and  irregular  pyrexia,  dim- 
ness of  vision,  retinal  haemorrhages,  loss  of 
appetite,  dyspnoea,  and  at  last  complete  pros- 
tration. His  illness  had  existed  for  about  four 
months  when  he  came  under  Dr.  Eraser's  care 
at  the  Edinburgh  Royal  Infirmary.  Some  of 
the  remedies  usually  employed  in  pernicious 
anaemia  were  given  at  first,  and  only  after  they 
had  failed  was  marrow  resorted  to.  The  un- 
cooked bone-marrow  of  the  ox  was  given  by 
the  mouth  in  daily  amounts  of  3  oz. ;  the 
man  was  still  taking  arsenic  and  iron.  Im- 
provement began  almost  immediately,  and  at 
the  end  of  three  weeks  the  number  of  red  cor- 
puscles, which  had  fallen  to  843,000  to  the 
cubic  millimetre  of  blood,  rose  to  1,800,000,  and 
the  haemoglobin,  which  had  been  only  18  per 
cent.,  increased  to  35  per  cent.    In  the  subse- 
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quent  treatment,  covering  a  period  of  more 
than  three  months,  the  use  of  ox  and  calf 
marrow  was  continued,  but  salol  was  adminis- 
tered in  addition.  At  the  time  of  the  report 
the  red  corpuscles  had  increased  to  4,000,000, 
and  the  hiemoglobin  to  85  per  cent.  Subse- 
quently the  use  of  salol,  which.  Dr.  Praser 
admitted,  had  somewhat  obscured  the  demon- 
stration of  the  curative  action  of  the  marrow, 
was  discontinued,  and  for  four  weeks  the 
patient  was  treated  with  marrow  alone ;  his 
improvement  was  fully  maintained.  "  The 
frequent  failure  of  therapeutic  measures  in 
pernicious  anaemia,"  says  Dr.  Praser,  "  confers 
an  interest  upon  any  remedy  which  appears 
capable  of  controlling  this  malignant  disease, 
even  although  the  evidence  is  derived  from 
one  case  only,  and  notwithstanding  the  cir- 
cumstances that  temporary  improvement  oc- 
casionally, though  very  rarely,  appears  to 
occur  spontaneously.  The  facts  now  stated 
appear  to  justify  the  hope  that  bone-marrow 
will  be  found  to  have  a  remedial  value  in  some 
at  least  of  the  cases  of  pernicious  anaemia." 

Dr.  Allan  McLane  Hamilton  (iV.  Y.  Med. 
Jour.,  Jan.  12,  1895),  has  used  a  preparation 
which  he  calls  medullary  glyceride,  made  by 
macerating  IJ  lb.  of  comminuted  calves'  ribs 
for  several  days  in  a  quart  of  glycerin,  with 
frequent  stirring,  and  finally  straining  through 
cheese  cloth.  It  is  given  in  doses  of  from  1  to  4 
teaspoonfuls  three  times  a  day,  with  a  few 
drops  of  essence  of  peppermint.  The  cases 
selected  by  Dr.  Hamilton  for  treatment  with 
bone-marrow  presented  varying  forms  of  red- 
corpusole  poverty  (oHgocythcBmia)  and  diminu- 
tion of  hjemoglobin  {oligochromcBmia),  most  of 
which  were  obstinate  and  had  resisted  arsenic, 
iron,  manganese,  and  other  remedies,  and  in 
every  instance  preliminary  examinations  of  a 
definite  kind  were  made,  the  red  corpuscles 
being  counted  by  the  Thoma-Zeiss  apparatus, 
and  the  hsemoglobin  estimated  by  the  instru- 
ments of  Pleischl,  Gowers,  and  Henocque.  No 
count  was  made  of  the  white  corpuscles.  The 
micrometric  counts  made  before,  during,  and 
after  treatment  convinced  him  that  a  great 
multiplication  of  red  corpuscles  was  possible, 
the  number  greatly  exceeding  the  fixed  normal 
standard  in  some  instances,  and  the  daily  in- 
crease being  much  more  extensive  than  had 
been  admitted  by  those  observers  who  have 
detected  a  maximum  increase  of  30,000  or  30,- 
000  per  diem  after  excessive  haemorrhage.  In 
two  cases  the  ordinary  limit  was  passed  by  a 
million  or  more,  a  result  which  appeared  in- 
credible at  first,  but  was  proved  in  a  variety 
of  ways,  every  precaution  against  error  being 
taken.  Dr.  Hamilton  mentions  Dr.  W.  Gilman 
Thompson  as  having  told  him  of  an  experience 
that  had  convinced  him  that  both  corpuscles 
and  haemoglobin  might  exist  in  very  much 
greater  quantities  than  had  been  supposed  to 
be  possible.  In  two  or  three  cases  poikilocy- 
tosis.  or  irregularity  in  the  shape  of  the  cor- 
puscles, had  been  present. 

It  is,  Dr.  Hamilton  thinks,  reasonable  to 
ascribe  this  rapid  and  extraordinary  increase 
to  the  direct  influence  of  the  medullary  ex- 
extract  ;  and  the  immediate   improvement  in 


the  state  of  the  blood  and  subsidence  of  symp- 
toms, which  certainly  go  together,  are  no  less 
wonderful,  he  says,  than  improvement  that 
follows  the  use  of  thyreoidal  extract  in  myx- 
oedema,  though  the  gain  is  more  permanent 
than  in  the  latter. 

Dr.  J.  S.  Billings,  Jr.  {Johns  EopTcins  Hosp. 
Bull.,  Nov.,  1894),  reports  having  employed 
bone-marrow  extract  in  four  eases,  two  of  per- 
nicious anasmia  and  two  of  chlorosis.  The 
results  in  the  former  disease  were  unsatisfac- 
tory, and  he  ascribes  the  benefits  following  the 
use  of  marrow  in  the  other  cases  to  the  iron 
contained  in  it — a  conclusion  which,  says  Dr. 
Hamilton,  does  not  seem  to  be  borne  out  in 
cases  in  which  the  red  corpuscles  are  multi- 
plied without  any  corresponding  increase  in 
the  hEemoglobin. 

As  to  the  merits  of  the  marrow  from  the 
different  bones.  Dr.  Hamilton  says  that  his 
best  results  were  obtained  with  the  red  marrow 
contained  in  the  small  bones,  notably  the  ribs 
of  the  young  animal.  The  coarse  marrow 
from  the  long  bones,  he  remarks,  contains  a 
great  deal  of  fat,  and  while  this  is,  of  course, 
a  beneficial  nutrient,  it  would  seem  that  the 
specific  virtues  of  the  agent  exist  in  greater 
degree  in  the  finer  medullary  substance.  The 
glyoerides  were  administered  alone  and.  to- 
gether in  eases  where  no  other  remedy  was 
given,  and  the  good  effects  were,  as  a  rule,  ap- 
parent within  a  few  days,  and  lasted  after  the 
discontinuance  of  the  treatment.  In  but  one 
case  were  they  not  apparent. 

In  cases  in  which  ancemie  headache  was  the 
prominent  feature  the  effects  of  the  marrow 
were  found  by  Dr.  Hamilton  to  be  very  de- 
cided. Two  brominized  epileptics  were  de- 
cidedly benefited,  and  this  treatment,  says  Dr. 
Hamilton,  must  commend  itself  when  iron  in 
such  cases  is  apt  to  produce  cerebral  congestion 
and  an  increase  of  the  fits. 

On  the  whole,  the  experience  that  has  been 
recorded  during  the  short  period  that  bone- 
marrow  has  been  in  use  as  a  remedy  decidedly 
favours  the  conclusion  that  it  is  a  valuable 
agent  in  the  treatment  of  anaemic  conditions. 

MARinJBnJM.— See  Hoeehound. 

MAESHMALLOW,  althma  (U.  S.  Ph.), 
radix  althmm  (Ger.  Ph.),  is  the  root  of  Al- 
thma officinalis,  a  perennial  plant  that  is 
found  on  the  borders  of  salt  marshes  in  this 
country  and  Europe.  While  all  parts  of  the 
plant  contain  the  characteristic  mucilage,  the 
roots  only,  which  are  collected  in  autumn,  are 
official.  The  root  contains  a  small  percentage 
of  asparagin. 

A  syrup,  syrupus  althmm  (U.  S.  Ph.),  sirupus 
althmm  (Ger.  Ph.),  is  given  in  doses  of  from  1 
fl.  drachm  to  -J  fl.  oz. 

The  powdered  root  may  be  used  as  a  poul- 
tice in  all  conditions  in  which  flaxseed  is  in- 
dicated. It  may  be  used  in  combination  with 
simple  ointment  as  a  soothing  application  to 
chafed  or  excoriated  skin.  Internally,  it  is  a 
demulcent  and  mild  diuretic,  and  may  be  ad- 
ministered, in  an  infusion  or  decoction,  for 
irritation  and  inflammation  of  the  bronchial 
mucous  membrane,  and  in  the  renal  complica- 
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Uons  associated  with  some  of  the  exanthemata 
in  children. — Samuel  T.  Armsteong. 

MASSAGE. — "  Massage  is  a  scientific  mode 
of  treating  certain  forms  of  disease  by  system- 
atic manipulation"  (Murrell).  Treatment  by 
various  forms  of  rubbing,  kneading,  and  tap- 
ping is  almost  or  quite  as  old  as  the  art  of 
healing  itself,  but  the  last  twenty-five  years 
have  witnessed  such  an  extraordinary  revival 
of  Interest  in  the  application  of  massage  in 
medical  practice  that  its  literature  has  as- 
sumed truly  formidable  proportions.  Massage 
consists  of  certain  definite  manipulations, 
selected  for  their  physiological  effect,  among 
which  are  effleurage,  or  stroking ;  petrissage,  or 
kneading  ;'  massage  a  frictions  ;  and  tapote- 
ment,  or  percussion ;  to  these  are  often  added  vi- 
brations, shakings,  and  other  movements.  Re- 
medial exercises,  particularly  the  passive  and 
duplicated  Swedish  movements,  are  often  and 
properly  employed  as  auxiliary  to  massage, 
but  differ  widely  from  it  and  are  not  included 
under  that  term  in  this  article.  "  Massage  is 
always  manipulation,  but  manipulation  is  not 
always  massage."  Ordinary  or  extraordinary 
rubbing  furnished  by  amateurs  and  by  many 
professional  manipulators  and  self-styled  mas- 
seur's and  masseuses  is  not  massage  in  any  ac- 
curate sense. 

Ordinary  manual  friction  of  the  skin,  how- 
ever, is  instinctively  used  to  quicken  the  cir- 
culation in  many  emergencies  and  has  its 
legitimate  place  as  a  remedial  measure.  If  a 
child  bumps  his  head,  he  rubs  the  spot  to  allay 
the  pain.  If  the  extremities  are  cold  from 
faintness  or  other  cause,  vigorous  chafing  of 
the  hands  and  feet  hastens  the  return  of  the 
blood  current.  Vigorous  skin  friction  by 
means  of  a  rough  glove  or  flesh-brush  follow- 
ing a  matutinal  cold  affusion  or  plunge  is  one 
of  the  most  important  means  we  have,  not 
only  to  keep  the  skin  active  in  its  respiratory 
and  secretory  functions,  but  to  tone  up  the 
muscles,  vessels,  and  centres.  An  active  muscu- 
lar life  under  hygienic  conditions  will  perform 
this  service  automatically,  but  brain-workers 
and  sedentary  people  should  take  special  meas- 
ures to  invigorate  the  skin  and  the  vascular 
and  organic  muscular  fibres  of  the  body.  In 
cases  where  there  is  a  tendency  to  visceral 
congestion,  and  especially  when  the  kidneys 
are  overworked  or  disabled,  skin  friction 
should  be  systematically  practised.  Vigorous 
rubbing  is  an  essential  part  of  the  Brand  treat- 
ment of  typhoid  fever  by  cold  bathing.  Two 
attendants  should  constantly  rub  the  patient's 
limbs,  hips,  shoulders,  sides,  and  chest  from 
the  time  he  is  immersed  until  he  is  removed 
from  the  bath,  both  to  assist  the  refreshing  ef- 
fect of  the  bath  upon  the  nerve-centres  and  to 
dilate  the  cutaneous  capillaries,  thus  cooling  the 
blood  and  reducing  visceral  congestion.  So  im- 
portant is  this  friction  to  the  therapeutic  effect 
of  the  bath  and  in  facilitating  a  normal  reac- 
tion that  the  cold  bath  without  it  is  likely  to 
prove  absolutely  detrimental.  These  facts  il- 
lustrate that  rubbing,  massage,  and  bathing 
are  important  forms  of  vascular  gymnastics. 
Very  gentle  stroking  is  akin  to  tickling  and  is 


often  exciting.  Moderate  rubbing  or  strok- 
ing has  a  decidedly  soothing  effect  on  the 
higher  centres,  and  stroking  of  the  fore- 
head will  sometimes  relieve  headache  and 
produce  drowsiness ;  if  the  rubbing  is  vigor- 
ously applied,  the  effect  on  the  centres  may  be 
exciting  and,  if  carried  still  further,  depress- 
ing. If  such  decided  physiological  and  thera- 
peutical effects  can  be  produced  from  ordinary 
friction,  it  is  not  surprising  that  the  more  de- 
veloped manipulations  of  massage  should  pos- 
sess considerable  therapeutic  importance. 

As  massage  is,  or  should  be,  a  scientific 
procedure,  the  manipulator,  to  be  successful, 
must  be  versed  in  the  principles  upon  which 
it  is  based,  and  trained  in  the  art  of  practically 
applying  them.  Some  anatomical  knowledge 
is  essential,  but  no  amount  of  theoretical  ac- 
quirement will  compensate  for  lack  of  facility 
in  the  various  manipulations  and  of  certain 
personal  characteristics.  There  is  as  much 
difference  between  a  qualified  masseur  and  an 
untrained  rubber  as  there  is  between  a  trained 
nurse  and  a  "  Sairey  Gamp,"  and,  as  with 
trained  nurses,  even  the  qualified  manipulators 
vary  from  almost  worthless  to  invaluable,  ac- 
cording to  personal  characteristics  and  adapta- 
bility to  particular  cases.  The  successful 
masseur  must  be  tidy  in  person,  vigorous  in 
health,  and  possessed  of  much  muscular  and 
mental  tact.  He  must  be  content  to  act  under 
the  physician's  orders  and  to  abstain  from 
suggestions  in  regard  to  treatment  or  other 
matters.  Some  masseurs  of  reputation  appear 
to  be  possessed  by  the  idea  that  great  vigour 
of  execution  increases  the  effioacy  of  the 
manipulation,  and  defeat  the  objects  of  treat- 
ment by  using  violent  rubbings  and  pinchings, 
even  to  the  production  of  excoriations  and 
contusions.  Such  roughness  is  entirely  mis- 
placed and  wholly  unjustifiable.  Another 
point  upon  which  misapprehension  seems  to 
exist  in  the  minds  of  many  is  the  proper  dura- 
tion of  the  seance.  Its  length  will  of  course 
vary  according  as  the  massage  is  given  for 
general  or  local  effects,  and  for  other  reasons, 
but  the  ordinary  session  is  certainly  too  long, 
and  there  is  not  the  slightest  scientific  founda- 
tion for  the  absurd  popular  notion  that  it 
should  normally  last  an  hour.  In  most  in- 
stances, if  the  massage  is  properly  performed, 
ten  to  twenty  minutes  will  be  ample,  as  is, 
according  to  report,  the  practice  of  Mezger, 
the  father  of  modern  massage ;  too  long  ses- 
sions may  defeat  the  object  of  the  treatment. 

Unless  there  exist  special  reasons  to  the  con- 
trary, massage  should  be  given  dry — that  is, 
without  the  use  of  fats  or  ointments.  It 
should  usually  be  given  under  a  blanket  or 
wrapper,  but  sometimes  the  intervention  of  a 
thin,  loose  garment  between  the  hand  and  the 
skin  of  the  patient  is  not  objectionable.  When 
given  for  certain  local  purposes,  as  in  the 
treatment  of  a  sprain  or  bruise,  the  part  to  be 
manipulated  must  be  exposed  to  view. 

The  question  of  the  posture  of  the  pa- 
tient during  massage  has  not  been  sufiieiently 
studied.  The  patient  should  ordinarily  be 
recumbent — though  in  massage  of  the  neck  he 
is  seated — and  it  is  obviously  an  advantage  to 
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have  the  extremities  slightly  flexed,  to  relax 
the  muscles  and  prevent  constriction  of  the 
venous  trunks  at  the  flexures  of  the  joints; 
and  also  to  have  the  extremities  elevated  dur- 
ing manipulation,  in  order  that  gravity  may 
aid  the  return  of  the  venous  and  lymph  cur- 
rents toward  the  heart.  Both  the  muscles 
and  the  mind  of  the  patient  should  be  in  a 
passive  condition.  For  this  reason  the  person- 
ality of  the  manipulator  should  not  be  aggres- 
sive or  unduly  stimulating ;  men  should  be 
"  masseed  "  only  by  men,  and  women  by  women. 
That  the  erotic  sense  may  be,  and  often  is, 
excited  by  manipulations  given  by  one  of  the 
opposite  sex,  has  been  too  little  considered  by 
physicians.  They  should  also  not  be  ignorant 
of  the  fact,  verified  both  in  this  country  and 
abroad,  that  practices  of  the  most  vicious  de- 
scription have  flourished  under  the  cover  of 
massage  and  therapeutic  manipulation.  A 
prominent  practitioner  of  New  York  took  con- 
siderable pains,  some  years  ago,  to  investigate 
the  practices  of  a  number  of  manipulators 
who  advertised  in  the  daily  papers,  and  learned, 
from  the  admissions  of  these  people  themselves, 
that  their  establishments  were  regularly  pat- 
ronized for  vicious  purposes  by  the  dissolute. 
After  considerable  evidence  on  this  line  had 
been  collected,  all  the  advertisements  of  mas- 
sage establishments  in  a  prominent  daily,  which 
had  previously  averaged  fifteen  or  twenty  such 
in  each  issue,  suddenly  ceased,  and  for  a  long 
time  not  one  was  printed  in  that  journal. 
More  recently  revelations  of  a  similar  state  of 
affairs  in  London  have  been  published  in  the 
British  Medical  Journal.  No  practitioner 
can  afford  to  recommend  an  operator  whose 
character  he  can  not  personally  vouch  for. 
Murrell  remarked  seven  or  eight  years  ago: 
"  It  is  a  safe  rule  to  have  nothing  to  do  with 
people  who  advertise,"  though  doubtless  many 
who  do  so  are  perfectly  respectable. 

There  has  been  a  great  deal  of  mysteiy,  not 
to  say  charlatanry,  both  in  the  prescription  and 
in  the  application  of  massage.  It  has  perhaps 
been  as  often  prescribed  as  a  placebo  for  fussy 
invalids  as  with  any  serious  therapeutic  inten- 
tion, and  while  the  ignorant  rubber  thinks 
there  is  some  mysterious  efficacy  in  his  touch 
that  will  cure  anything,  the  sphere  of  its  really 
useful  and  legitimate  application  is  rather 
limited.  It  may  be  made  efficacious  and  im- 
portant in  its  sphere.  The  technics  have  been 
needlessly  cumbered  in  certain  quarters  with 
fanciful  refinements  and  useless  complications 
which  scientific  experience  has  already  modi- 
fied and  will  doubtless  tend  to  still  further 
simplify. 

The  more  important  manipulations,  as  used 
by  Mezger,  von  Mosengeil,  and  others,  are 
eflleurage,  petrissage,  massage  h  friction,  and 
tapotement.  It  will  be  an  aid  in  under- 
standing the  technics  of  the  various  movements 
if  it  is  realized  at  the  start  that  their  object  is 
mainly  twofold — to  stimulate  the  tissue  ele- 
ments within  their  sphere  of  action,  especially 
the  nervous,  muscular,  and  glandular  elements, 
and  through  them  the  centres  with  which  they 
are  connected,  and  secondly  to  soften  the  tis- 
sues and  propel  their  more  fluid  parts  along 


the  veins  and  lymphatics  toward  the  heart, 
or  in  the  case  of  the  hoUow  viscera  toward 
their  outlets.  By  these  means  the  skeletal, 
vascular,  and  visceral  muscular  fibres  are  lo- 
cally and  in  a  reflex  manner  incited  to  action, 
the  action  of  the  mind  and  higher  centres  is 
aroused  or  soothed,  and  local  congestions  and 
effusions  are  removed  with  the  soluble  waste, 
improving  the  circulation  and  promoting  oxy- 
genation and  a  livelier  metabolism.  In  order 
to  fulfll  the  pumping  function  of  massage,  the 
manipulations  should  work  in  the  soft  parts 
toward  the  heart,  following  the  direction  of 
the  venous  and  lymphatic  trunks.  It  is  not 
necessary  in  order  to  accomplish  this  to  begin 
the  manipulation  at  the  extreme  periphery; 
many  operators  prefer  to  first  empty  the  ves- 
sels and  tissues  nearest  the  centre,  and  to  work 
back  toward  the  periphery,  but  in  this  ease 
also  each  single  manipulation  is  performed 
centripetally.  This  plan  is  preferable  when 
there  is  congestion  or  swelling  of  a  limb  or 
joint.  If  the  knee,  for  example,  is  affected, 
the  thigh  is  first  centripetally  manipulated, 
then  the  affected  part  and  the  leg.  In  fulfill- 
ing the  first  indication,  that  of  stimulating  the 
part  and  its  connected  centres,  one  has  to 
carefully  consider  the  rapidity  and  force  of 
the  movement  employed,  very  light  stroking, 
just  grazing  the  skin,  may  powerfully  stimu- 
late the  centres.  Manipulations  moderate 
in  force  and  frequency  and  with  a  regular 
rhythm  are  soothing;  energetic  and  rapid 
movements  are  stimulating,  exciting,  or  de- 
pressing, according  to  their  duration  and  to 
the  reactive  powers  of  the  tissues. 

Effleurage  is  a  stroking  movement,  usually 
centripetal,  made  with  the  palm  of  the  hand 
or  the  volar  surfaces  of  the  fingers,  and  should 
be  made  along  the  muscles  and  in  the  direc- 
tion of  the  veins  and  lymphatics,  the  two  hands 
being  used  alternately.  Stroking  is  not  of 
very  great  efficacy  in  itself,  and  is  mostly 
used  to  arouse  the  centres  and  stimulate  the 
superficial  vessels  as  a  preparation  for  or  a 
finish  to  the  more  vigorous  movements;  it 
is  made  more  or  less  rapid  and  forcible,  ac- 
cording to  the  effect  desired.  The  effects  of 
moderate  effleurage  are  mainly  to  increase  the 
pliability  and  improve  the  circulation  and 
nutrition  of  the  skin,  to  warm  the  surface  by 
drawing  blood  from  the  deeper  parts,  and  to 
act  on  the  nerve-centres  through  stimulation 
of  the  myriad  sensory  papillas  near  the  surface 
of  the  body.  Strong  effleurage  is  of  service  in 
forcing  fiuids  toward  the  heart. 

Petrissage  is  "a  mobile  intermittent  com- 
pression," a  kind  of  kneading  affecting  the 
deep-seated  tissues,  and  is  perhaps  the  most 
important  movement  of  theseries.  A  handful  of 
muscle  or  other  soft  tissue  is  grasped  firmly,  but 
without  violence,  and  evenly  pressed  or  squeezed 
between  the  cushions  of  the  thumb  and  fingers ; 
the  handful  is  rolled  while  the  hands  are  moved 
somewhat  transversely  in  opposite  directions. 
It  is  well  to  work  with  the  balls  of  the  thumbs 
and  volar  surfaces  of  the  fingers,  rather  than 
with  the  tips,  and  stiffness  of  wrist  and  fingers 
should  be  avoided.  The  movements  are  cen- 
tripetal, and  should  systematically  cover  all 
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the  soft  parts  of  the  manipulated  area ;  the 
muscles  should  of  course  be  relaxed,  and  the 
skin  should  move  with  the  hands.  If  the 
operator  will  bear  in  mind  at  the  same  time  the 
sensibility  of  the  patient  and  the  analogy  be- 
tween this  procedure  and  the  effort  to  empty 
of  its  contents  a  sausage  open  at  one  end  by 
rolling  and  pressing  it  in  the  grasp  of  the 
hands,  the  manipulation  will  be  more  likely  to 
be  effective,  and  practice  will  give  evenness  and 
grace  to  the  movement.  Petrissage  stimulates 
the  tissues  of  the  deeper  soft  parts,  makes  them 
more  flexible,  softens  indurations,  removes  exu- 
dations and  waste,  and  brings  in  fresh  blood, 
relieving  the  congestion  of  neighbouring  parts. 
The  muscles  are  especially  affected,  and  their 
nutrition  and  functional  activity  improved. 

Massage  d  frictions  is  a  movement  designed 
to  soften  and  rarefy  congested  and  indurated 
tissues.  It  is  employed  chiefly  in  affections  of 
the  joints,  both  for  treatment  and  for  diagnosis, 
and  also  for  other  local  indurations.  "  The 
finger  tips  of  one  hand  held  at  right  angles  to 
the  axis  of  the  limb  rub  across  and  across  in  nar- 
row ellipses,  while  the  fingers  of  the  other  hand 
stroke  parallel  to  the  axis  of  the  limb  "  (Beu- 
ster,  according  to  Lee).  The  movement  should 
begin  at  the  periphery  of  the  indurated  area 
and  the  pressure  should  be  toward  sound  tis- 
sue ;  it  should  always  conclude  with  centripetal 
stroking.  This  manipulation  must  not  be 
confounded  with  ordinary  friction  or  rubbing. 

Tapotement,  percussion,  or  beating,  may  be 
performed  "  with  the  tips  of  the  fingers,  their 
palmar  aspects,  the  palms  of  the  hands,  the 
back  of  the  half-closed  hand,  the  ulnar  or  ra- 
dial borders  of  the  hand,  or  with  the  hand 
flexed  (cupped)  so  as  to  contain,  when  brought 
into  contact  with  the  body,  a  cushion  of  air." 
The  strokes  should  follow  each  other  rapidly 
and  evenly,  and  the  movement  should  last  only 
a  short  time.  Percussion  is  given  with  strok- 
ing and  kneading,  and  also  separately  for 
special  purposes.  This  manipulation  stimu- 
lates muscular  and  nervous  activity,  and  its 
effects  are  transmitted  from  the  surface  to  the 
centres  and  to  underlying  organs.  "  Percus- 
sion is  to  massage  what  faradization  is  to 
electricity"  (Graham).  Strong  and  rapid  per- 
cussions have  an  analgetic  effect,  and  are  used 
in  neuralgias.  In  certain  spasmodic  affections 
the  percussions  are  thought  to  initiate  a  new 
and  more  orderly  rhythm  of  nervous  discharge, 
which  tends  to  modify  or  replace  the  irregular 
rhythm  of  the  diseased  state. 

The  foregoing  manipulations  comprise  mas- 
sage as  practised  by  Mezger,  von  Mosengeil, 
and  others ;  besides  these  movements,  shakings 
and  vibrations  are  largely  employed,  especially 
for  the  relief  of  pain,  but  are  more  efficiently 
administered  by  means  of  special  apparatus. 
Passive,  assistive,  and  resistive  movements — 
the  so-called  Swedish  movements — are  often 
added  to  the  manipulations,  and  in  many  cases 
form  the  most  valuable  feature  of  the  treat- 
ment. It  is  necessary  for  masseurs  to  under- 
stand and  practise  Swedish  movements,  but 
they  are  not  included  under  the  term  massage 
in  this  article. 

Special  manipulations  are  required  for  special 


regions,  of  which  two— massage  of  the  neck 
and  massage  of  the  abdomen — require  separate 
mention  here.  Dr.  Gerst  found  that  massage 
favoured  absorption  of  exudation  in  the  ex- 
tremities, even  when  applied  at  a  distance  ;  he 
therefore  applied  massage  to  the  neck  in  con- 
gestion of  the  head  and  in  catarrhal  affections 
of  the  upper  air-passages.  He  found  that  the 
area  drained  by  the  jugular  vein  became  de- 
pleted after  neck  massage,  and  that  congestion 
of  the  face  and  the  sensation  of  fulness  in  the 
head  were  relieved.  Gerst's  method  is  as  fol- 
lows :  The  patient  stands  facing  the  operator, 
with  the  neck  and  shoulders  bare,  the  head  in- 
clined backward  and  the  relaxed  shoulders 
hanging  forward ;  he  is  told  to  breathe  quietly 
and  regularly.  The  neck  is  then  stroked  for 
ten- minutes  in  the  following  manner:  The 
open  hands  with  the  palms  up  are  placed  with 
their  ulnar  edges  in  the  right  and  left  crease 
between  the  head  and  neck  in  such  a  way  that 
the  ends  of  the  small  and  ring  fingers  lie  be- 
hind the  ear  upon  the  mastoid  process,  and  the 
ball  of  the  little  finger  below  the  body  of  the 
jaw.  With  the  hands  in  this  position  the 
centripetal  strokings  of  the  upper  part  of  the 
neck  are  begun.  While  their  ulnar  edges  are 
moving  toward  the  median  line  of  the  neck, 
the  hands  are  turned  upon  their  own  axes  so 
that  their  radial  edges  become  uppermost,  and 
finally  occupy  the  position  first  taken  by  the 
ulnar  borders  of  the  hands.  The  entire  palmar 
surface  is  thus  applied  to  the  neck  and  is  then 
used  for  stroking  downward.  When  the  su- 
praclavicular fossa  is  reached,  the  hands  are 
turned  until  the  stroking  is  done  by  their 
radial  edges.  Weiss's  method  is  specially  ap- 
plicable to  adults  with  thin  necks  and  to  chil- 
dren. The  operator,  seated  in  front  of  the 
patient,  interlocks  his  fingers  behind  the  pa- 
tient's neck,  the  thumbs  resting  below  the 
ears.  From  this  position  the  thumbs  stroke 
downward  from  the  jaws  to  the  clavicles,  they 
are  then  lifted  and  returned  to  the  starting 
point,  and  the  stroking  is  repeated.  In  Hoef- 
finger's  method,  which  is  the  easiest,  the  opera- 
tor stands  behind  the  seated  patient  and  places 
the  fingers  on  each  side  under  the  lower  jaw,  the 
thumbs  resting  behind  the  neck.  The  antero- 
lateral portions  of  the  neck  are  then  stroked 
downward  and  outward  with  the  fingers. 

For  abdominal  massage  the  patient  lies 
with  the  shoulders  and  chest  elevated  and  the 
knees  drawn  up  to  relax  the  abdominal  muscles, 
and  breathes  quietly  and  regularly.  Reib- 
mayr,  according  to  Dr.  Benjamin  Lee,  makes 
use  of  four  distinct  manipulations,  using  the 
first  or  second  to  stimulate  peristaltic  move- 
ments, and  adding  the  third  or  fourth  to  the 
second  if  it  is  desired  to  act  mechanically  upon 
the  intestinal  contents.  The  first  manipular 
tion  consists  in  tracing  enlarging  circles  with 
varying  pressure  around  the  umbilicus  with 
the  tips  of  the  three  long  fingers  of  the  right 
hand,  the  end  of  the  thumb  lying  sideways 
upon  the  abdomen  and  serving  as  a  fulcrum 
for  the  motion.  This  manipulation  is  often 
irritating  to  nervous  people,  and  may  be  re- 
placed by  the  second,  which  consists  in  describ- 
ing circles  around  the  navel  with  the  palm  of 
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the  hand.  The  hand  is  extended  to  a  right 
angle  with  the  arm,  and  pressure  is  made 
principally  with  the  balls  of  the  thumb  and 
little  finger ;  the  finger  tips  follow  passively. 
The  manoeuvre  is  well  borne  and  rarely  causes 
pain.  In  both  these  movements  the"  motion 
Is  from  the  patient's  right  side  to  his  left  above 
the  navel — that  is,  in  the  direction  of  the  hand 
of  a  watch.  The  third  manipulation  is  per- 
formed by  the  right  hand  laid  flat  upon  the 
right  inguinal  region,  the  finger  tips  pointing 
downward.  The  left  hand  makes  pressure 
upon  the  first  phalanges  of  the  right  and  the 
stroking  is  performed  with  the  hands  in  this 
position,  from  below  and  within,  upward  and 
outward,  following  the  course  of  the  ascending 
colon.  In  returning,  the  hands  pass  downward 
over  the  navel,  making  scarcely  any  pressure. 
The  fourth  manipulation  is  similar  to  the  pre- 
ceding, but  is  applied  upon  the  left  side  of  the 
abdomen,  the  tips  of  the  fingers  being  directed 
upward.  This  movement  is  from  above  and 
without  downward  and  inward.  During  this 
manipulation  the  patient  should  have  the 
upper  part  of  the  body  raised  at  an  angle  of 
45  degrees. 

General  massage  of  the  body  consists  in  firm 
centripetal  stroking  and  kneading  of  the  sur- 
face, especially  of  the  limbs  and  back;  the 
seance  may  be  ended  with  tappings  or  followed 
by  abdominal  massage  or  Swedish  movements 
when  indicated. 

Besides  manual  massage,  mechanical  mas- 
sage by  means  of  power  apparatus  has  been 
employed  by  some,  but  no  machine  equals  in 
delicacy  and  efficiency  of  manipulation  the 
tactful  trained  hand.  Percussors  and  beaters, 
usually  of  rubber,  may  be  used  for  tapotement, 
and  vibration  machines  may  sometimes  be  em- 
ployed with  advantage.  Massage  and  electric- 
ity have  been  used  conjointly  as  electro-massage, 
but  the  method  has  no  scientific  standing ;  the 
two  agents  should  usually  be  applied  separate- 
ly. Very  recently  hydraulic  massage  has  been 
tried  with  asserted  success  in  improving  the 
circulation  and  flexibility  of  rheumatic  and 
paralytic  limbs.  The  method  consists  in  creat- 
ing violent  currents  by  means  of  a  powerful 
pump  in  a  cylinder  of  water,  in  which  the  limb 
is  immersed.  The  ordinary  jets,  sprays,  and 
douches  of  hydrotherapy  also  perform  a  kind  of 
massage.  Douche  massage  as  practised  at 
Aix-les-Bains  is  performed  by  two  operators 
who  direct  upon  the  patient  a  strong  douche 
from  a  nozzle  held  under  the  arm  at  the  same 
time  that  they  administer  massage. 

Physiology. — There  is  considerable  confu- 
sion and  not  a  little  discrepancy  in  the  ac- 
counts of  the  physiological  effects  of  massage 
as  given  by  different  authorities  ;  much  of  this 
arises  from  variations  in  the  conditions  of  the 
observations,  which  are  often  not  fully  stated. 
It  must  not  be  forgotten  that  the  physiolog- 
ical effect  varies  with  the  kind  of  manipu- 
lation, its  direction,  rapidity,  duration,  evenness, 
and  force — in  other  words,  with  the  technics 
and  the  dose;  and  also  with  the  condition 
of  the  part  operated  upon  and  the  gen- 
eral condition  of  the  patient.  It  will  help  to 
simplify  the  consideration  of  its  different  ef- 


fects to  bear  in  mind  that  massage  is  a  "  mo- 
bile intermittent  compression"  acting  upon 
the  organism  mainly  in  two  ways :  first,  as  a 
stimulus  to  such  structures  within  its  sphere 
of  influence  as  are  capable  of  physiological  re- 
action, particularly  nervous,  muscular,  and 
glandular  elements ;  and  secondly,  as  a  mecha- 
nism for  softening  tissue  and  exudates  and  for 
pumping  the  fluids  of  the  parts  in  the  direction 
of  least  resistance,  usually  toward  the  heart. 
The  two  effects  are  not  only  simultaneously 
brought  about,  but  react  reciprocally  upon 
each  other,  since  the  stimulation  of  muscular 
fibres  assists  the  pumping  action,  while  the 
pumping  draws  fresh  blood  into  the  part,  in- 
creasing functional  activity. 

The  direct  stimulation  of  cellular  elements 
by  massage  is  well  illustrated  in  its  effect  upon 
the  mammary  gland  during  lactation.  It  is 
now  recognised  that  gentle  massage  of  the 
breast  is  the  best  galactagogue,  while  to  lessen 
the  secretion  of  milk,  firm  and  even  compres- 
sion is  employed,  and  all  manipulation,  even 
that  intended  to  empty  the  breast,  is  carefully 
avoided.  The  stimulation  of  muscular  fibres 
by  manipulation  is  utilized  in  Crede's  method 
of  assisting  the  expulsion  of  the  placenta. 

In  percussion  and  mild  stroking  the  pre- 
ponderating effect  is  stimulating,  as  the  nerves 
and  their  endings  are  mainly  affected;  in 
massage  d  frictions  and  kneading  the  com- 
municating and  pumping  action  predominates. 
The  word  "stimulating"  is  generic,  and  is 
used  to  denote  an  incitement  to  functional  ac- 
tivity, but  the  resultant  effect  varies  greatly 
according  to  the  grade  of  the  stimulus  and 
the  functional  activity  and  reactive  capacity  of 
the  responsive  structures.  The  stimulation 
resulting  from  massage  may  be  soothing,  tonic, 
exciting, .  irritating,  depressing,  or  exhausting, 
according  to  extrinsic  and  intrinsic  conditions, 
and  may  be  varied  to  produce  these  different 
and  even  opposite  effects.  Gentle  stroking 
and  percussion  cause  direct  and  reflex  stimula- 
tion of  the  cutaneous  and  subcutaneous  vessels 
with  contraction  of  their  arterioles  and  accel- 
eration of  the  capillary  current ;  while  vigor- 
ous movements  cause  their  dilatation,  redness 
of  the  skin,  and  elevation  of  the  surface  tem- 
perature. Stagnation  of  the  blood-current  is, 
however,  prevented  by  the  pumping  action  of 
the  movement,  which  even  in  stroking,  if  the 
movement  is  centripetal  and  vigorous,  is  con- 
siderable. Kneading  produces  similar  effects 
upon  deep-seated  structures  as  well,  producing 
contraction  of  the  voluntary  and  involuntary 
muscular  fibres,  both  directly  and  in  a  refiex 
way,  and  affecting  the  nerve-centres  and  under- 
lying organs,  through  the  nerve  endings  and 
fibres  of  the  manipulated  part.  The  alternate 
contractions  and  relaxations  of  the  manipulat- 
ing hand  also  soften  the  tissues,  stretch  or  break 
adhesions,  comminute  or  liquefy  solid  or  semi- 
solid exudations  and  deposits,  and  act,  more- 
over, as  a  sort  of  rude  heart,  squeezing  the 
tissues  like  a  sponge,  expressing  their  areolar 
juices,  impelling  fluids,  soluble  waste,  and  sus- 
pended particles  into  and  along  the  venous 
and  lymphatic  channels,  and  aspirating  arte- 
rial blood  toward  the  manipulated  part. 
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The  contraction  of  the  skeletal  muscles  is 
normally  a  most  important  agent  in  assisting 
venous  and  lymph  return,  acting  as  a  kind  of 
internal  massage,  which  fills  and  empties  the 
vessels  by  alternate  contraction  and  relaxation. 
Where  muscular  activity  is  deficient,  massage 
steps  in  to  supply  this  aid  to  the  return  circu- 
lation, and  to  assist  the  absorption  of  effusions 
beyond  the  reach  of  muscular  action.  Von 
Mosengeil  has  shown  that  a  thick  solution  of 
India  ink  injected  into  the  joints  of  rabbits 
was  dispersed  and  the  subsequent  swelling 
allayed  by  massage  of  the  parts ;  when  these 
joints  were  afterward  opened,  no  ink  was 
found  in  them,  though  it  was  found  abundant- 
ly in  the  areolar  tissue,  muscles,  lymphatic 
vessels,  and  glands  above  the  manipulated 
joints.  Such  joints  as  were  not  treated  re- 
mained swollen  for  a  considerable  time,  and 
when  opened  were  found  filled  with  India  ink 
mixed  with  synovial  fluid.  In  this  case  the 
surrounding  tissues  and  lymphatics  were  free 
from  ink. 

The  stimulating  and  pumping  effects  of 
massage  go  hand  in  hand,  and  result  in 
improved  circulation,  nervous  action,  and  nu- 
trition, and  in  increased  metabolism  and  func- 
tional activity.  Thus  massage  makes  the  skin 
soft  and  pliable,  and,  by  increasing  its  circula- 
tion and  nutrition,  and  those  of  the  subcuta- 
neous tissues,  tends  to  improve  the  complexion 
and  efface  wrinkles.  "  Facial  massage,"  which 
has  had  a  certain  vogue,  is  an  attempt  to  turn 
these  effects  to  account  for  cosmetic  purposes. 

Massage  both  removes  waste  and  brings  nu- 
triment to  the  "  masseed"  tissues,  or,  as  Graham 
graphically  puts  it,  "  it  adds  fresh  fuel  to  the 
fire,  while  removing  the  ashes,  at  one  and  the 
same  time  increasing  the  functions  of  the  cir- 
culation as  marketman  and  scavenger."  This 
goes  far  to  explain  the  important  effects  of 
massage  in  conditions  of  acute  fatigue,  whether 
muscular  or  central,  as  well  as  in  those 
chronic  forms  of  fatigue  known  as  overwork 
and  neurasthenia,  in  which  imperfectly  oxi- 
dized decomposition  products  habitually  in- 
toxicate the  system.  Professor  Maggiora,  of 
Turin,  has  performed  a  series  of  exact  experi- 
ments to  show  the  effect  of  massage  on  fatigued 
muscles.  As  stated  by  Graham,  he  endeavoured 
to  ascertain — 

1.  The  action  of  massage  in  a  state  of  repose. 
For  this  purpose  the  fatigue  curves  of  the  right 
and  left  middle  fingers  in  maximum  voluntary 
flexion  every  two  seconds  with  a  weight  of 
three  kilogrammes  were  taken  at  given  inter- 
vals without  massage.  The  following  day  the 
fatigue  curves  of  the  same  muscles  were  taken 
after  three  minutes  of  massage,  but  other- 
wise under  the  same  conditions.  The  average 
result  showed  that  the  muscles  did  almost 
twice  as  much  voluntary  work  after  three  min- 
utes' massage  as  they  did  without.  The  same 
results  were  obtained  when  the  contractions 
were  due  to  the  electric  current. 

3.  The  second  series  of  experiments  was  un- 
dertaken to  ascertain  whether  the  benefit  of 
mixed  massage  (stroking,  percussion,  and 
kneading)  increased  in  proportion  to  the  dura- 
tion of  the  application.    At  8  a.  m.  the  normal 


fatigue  curve  was  taken,  and  again  every  two 
hours  and  a  quarter  after  this,  being  preceded 
by  two,  five,  ten,  and  fifteen  minutes'  massage 
of  the  muscles  of  the  middle  finger.  The 
tracings  showed  that  almost  all  the  useful 
effect  that  could  be  produced  was  obtained 
after  five  minutes  of  massage.  With  electrical 
stimulation  similar  results  were  obtained. 

3.  The  third  series  of  experiments  was  to 
determine  the  relative  value  of  stroking,  per- 
cussion, and  kneading  under  similar  condi- 
tions. It  was  found  that  with  five  minutes  of 
manipulation  stroking  stood  lowest  in  restora- 
tive effect ;  then  came  percussion ;  but  that  the 
greatest  increase  of  work  followed  petrissage. 
The  best  effects,  however,  were  obtained  after 
an  alternation  of  the  three.  The  same  order 
of  efficiency  held  true  when  the  muscles  were 
electrically  stimulated. 

4.  The  effect  of  massage  upon  muscles  weak- 
ened by  fasting  was  such  as  to  temporarily  re- 
store them  to  a  normal  condition  of  efficiency ; 
and  this  was  also  the  case  when  the  muscles 
were  stimulated  electrically. 

5.  The  action  of  massage  upon  muscles  tired 
as  a  result  of  general  fatigue  was  also  studied. 
After  a  walk  of  ten  miles,  Professor  Maggiora 
took  a  fatigue  tracing  of  both  middle  fingers, 
and  found  they  were  capable  of  only  one  fourth 
of  their  normal  work.  After  ten  minutes'  mas- 
sage to  the  hands  and  arms  they  did  a  nor- 
mal amount  of  work.  This  result  was  more 
than  equal  to  two  hours  of  repose,  for  it  was 
found  that  that  length  of  time  was  required  to 
produce  a  normal  fatigue  curve,  when  the 
finger  muscles  alone  had  been  tired. 

6.  After  loss  of  sleep  muscular  efficiency 
was  found  to  be  very  low,  but  ten  minutes  of 
massage  increased  the  curve  to  beyond  normal, 
and  this  result  could  not  be  obtained  by  nour- 
ishment or  tonics.  In  the  fatigue  of  muscles 
from  fasting  rest  alone  brought  no  appreciable 
relief,  and  in  fatigue  from  wakefulness  nour- 
ishment did  not  restore  the  muscles  to  their 
former  vigour. 

7.  After  the  final  examination  of  twenty 
medical  students,  lasting  five  hours,  Professor 
Maggiora  was  much  exhausted  and  took  fa- 
tigue curves  of  both  middle  fingers.  They 
were  about  one  fifth  of  the  normal.  Half  an 
hour  later,  after  ten  minutes  of  massage,  they 
were  nearly  normal. 

8.  After  a  slight  febrile  attack  the  muscles 
were  weak  the  next  day.  Massage  restored 
temporarily  a  nearly  natural  curve  of  the  flex- 
ors of  the  middle  fingers. 

9.  It  was  found  that  ansemia  of  the  muscles 
for  from  three  to  five  minutes  produced  phe- 
nomena similar  to  those  of  fatigue,  diminish- 
ing their  vigour  and  capacity  for  work.  With 
a  weight  of  one  kilogramme  attached  to  his 
middle  finger,  Professor  Maggiora  produced 
265  contractions  without  fatigue,  but  when  the 
brachial  artery  was  compressed,  the  finger 
could  contract  only  eleven  times.  While  the 
arterial  current  was  still  shut  off  massage  was 
performed  for  three  minutes,  but  the  muscles 
could  only  contract  nine  times.  Massage  has 
therefore  no  effect  on  fatigue  when  the  arterial 
blood  supply  is  cut  off. 
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The  secondary  and  indirect  effects  of  mas- 
sage in  aspirating  blood  from  the  surrounding 
tissues  to  the  manipulated  part  are  both  far- 
reaching  and  important.  The  amount  of  stag- 
nant blood  is  reduced  and  the  circulation 
quickened  in  neighbouring  parts,  and  upon  this 
fact  depends  the  observed  beneficial  influence 
on  the  healing  of  hums,  ulcers,  and  even  frac- 
tured hones,  when  massage  is  performed  in 
their  vicinity.  In  the  same  proportion  that 
blood  is  drawn  toward  the  manipulated  part, 
it  musi  be  withdrawn  from  imderlying  or 
surrounding  parts ;  if  there  is  internal  conges- 
tion, massage  of  the  skin  and  muscles  tends 
to  relieve  it  and  to  equalize  the  circulation. 
When  an  injured  or  inflamed  part  is  too  tender 
to  manipulate,  relief  may  often  be  obtained  by 
massage  of  the  surrounding  area,  and  espe- 
cially of  the  region  between  it  and  the  heart. 
Massage  used  in  this  way  to  press  the  fluids 
away  from  the  congested  area,  and  especially 
toward  the  heart,  is  as  "  antiphlogistic  in  its 
effects  as  warm  fomentations  to  the  seat  of 
disease.  A  diminution  of  the  tension,  the 
swelling,  and  the  pain  may  always  be  accom- 
plished by  introductory  massage  alone  "  (Eeib- 
mayr,  quoted  by  Lee).  Massage  is  often  used 
in  this  way  in  injuries  about  joints,  to  reduce 
swelling  and  tenderness  in  order  to  permit  a 
more  searching  examination. 

Many  of  the  eifects  already  described  are 
produced  or  intensified  by  the  modifications  of 
nerve-centre  action  induced  by  the  stimula- 
tion of  nervous  elements  in  the  manipulated 
area.  The  vascular  fibres  of  unstriped  muscle 
not  only  respond  directly  to  the  varying  pres- 
sure, but  are  even  more  affected  by  stimuli  re- 
fleeted  from  the  centres,  causing  alterations  in 
their  tonicity.  The  muscular  fibres  of  deep- 
seated  organs  like  the  stomach  and  intestines 
not  only  respond  directly  to  manipulations, 
but  are  even  more  profoundly  affected  by  the 
consequent  reflex  stimulation.  If  muscular  or 
vascular  tone  varies  but  little  in  two  given 
areas,  massage  of  one  will  distinguish  its  to- 
nicity. If,  on  the  other  hand,  two  given  areas 
differ  in  tone,  massage  short  of  overstimula- 
tion, applied  to  the  area  of  greater  tonicity, 
will  increase  the  difference  ;  applied  to  the  area 
of  lesser  tonicity,  it  will  tend  to  equalize  the 
two.  In  other  words,  massage  may  be  used  to 
increase  or  diminish  local  differences  in  circu- 
lation or  muscular  tonicity,  according  to  the 
site  and  technics  of  the  manipulation. 

After  muscle  kneading  Bccles  found  that 
the  surface  and  axillary  temperatures  were 
always  increased  if  the  patient  was  kept 
covered,  while  the  rectal  temperature  was  di- 
minished. The  frequency  of  heart-beats  was 
sometimes  increased,  but  more  often  dimin- 
ished ;  the  blood-pressure  was  always  increased, 
as  shown  by  the  sphygmograph  and  manom- 
eter. After  abdominal  kneading  the  surface 
and  axillary  temperatures  were  diminished  and 
the  rectal  temperature  was  increased.  The  car- 
diac rhythm  was  always  slower  and  the  blood- 
pressure  less  after  abdominal  massage,  showing 
the  necessity  of  special  discretion  in  its  em- 
ployment. 

Massage  of  the  abdomen,  by  its  stimulating 


and  mechanical  effects,  overcomes  intestinal 
inertia  and  facilitates  the  discharge  of  the 
contents  of  the  bowels.  Massage  over  the 
stomach  from  left  to  right,  with  a  slow  rhythm 
and  at  intervals,  in  imitation  of  the  natural 
movements  of  the  stomach,  hastens  the  dis- 
charge of  food  from  the  stomach  into  the 
duodenum.  Chpolianski  found  that  two  eggs 
remained  four  hours  and  fifteen  minutes  in  the 
stomach  without  massage,  but  when  massage 
was  administered  for  ten  minutes  the  stomach 
was  empty  after  two  hours  and  forty-seven 
minutes,  as  ascertained  by  the  stomach-pump. 
Experiments  by  Hirschberg  with  salol  show 
that  when  it  is  swallowed,  salicylic  acid  appears 
in  the  urine  sooner  and  disappears  from  it 
sooner  with  massage,  and  also  with  walking, 
gymnastics,  and  faradization  of  the  gastric  re- 
gion, than  without  these  agents.  As  salol  is 
not  decomposed  into  phenic  and  salicylic  acid 
until  it  has  left  the  stomach  and  is  acted  upon 
by  the  alkaline  juices  of  the  intestine,  these 
experiments  show  a  more  rapid  emptying  of 
the  stomach  when  local  massage  is  given. 
Various  experimenters  have  shown  that  the 
wonderful  absorptive  powers  of  the  peritonaeum 
are  increased  by  massage  of  the  abdomen.  Ac- 
cording to  Reibmayr  (Lee),  when  rabbits  into 
whose  peritoneal  cavities  about  200  centi- 
grammes of  warm  water  had  been  injected 
were  subjected  to  ten  minutes  of  abdominal 
massage,  two  or  three  times  an  hour,  the  ab- 
sorption in  the  first  hour  was  about  doubled, 
but  in  two  hours  it  was  only  a  third  more  than 
without  massage.  According  to  Hirschberg 
and  others,  abdominal  massage  has  a  marked 
diuretic  effect,  probably  due  to  changes,  direct 
and  reflex  in  blood-pressure,  in  the  abdominal 
and  renal  vessels.  Reflex  effects  other  than 
vascular  phenomena  are  produced  especially 
by  stroking  and  percussion.  Percussion  over 
the  lower  part  of  the  chest  increases  the  depth 
of  the  respirations ;  percussion  over  the  abdo- 
men slows  the  heart  and  reduces  arterial  ten- 
sion. Stroking  over  the  abdomen  increases, 
peristalsis.  Stroking  over  the  inner  aspect  of 
the  thighs  causes  contraction  of  the  cremaster 
muscle,  and  massage  in  this  vicinity  often  ex- 
cites erotic  sensations  and  erections.  This  is 
a  matter  too  much  ignored  and  renders  impera- 
tive, under  ordinary  circumstances,  the  em- 
ployment of  an  operator  of  the  same  sex  as  the 
patient,  and  of  caution  in  the  use  of  manipula- 
tions in  erotic  individuals. 

Massage  exerts  an  important  effect  on  the 
central  and  axial  ganglia,  not  only  by  modify- 
ing their  circulation  in  a  reflex  manner  and 
through  depletion,  but  also  directly  by  means 
of  the  afferent  impulses  sent  along  the  nerves 
which  end  in  the  manipulated  part.  Every 
change  of  temperature,  pressure,  tension,  posi- 
tion, and  reaction  is  telegraphed  to  and  regis- 
tered in  the  higher  centres,  and  may  profoundly 
modify  cerebral  processes  and  states  of  con- 
sciousness, though  the  results  of  circulatory 
changes  are  more  evident.  Downward  stroking 
over  the  jugulars,  and  manipulations  of  the 
larger  muscular  masses,  by  draining  the  blood 
from  the  head,  allay  cerebral  excitement  and 
favour  sleep ;  moderation  and  regularity  in  the 
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force  and  rhythm  of  the  manipulation  increase 
its  efBoiency,  and  the  depletory  effect  may  be 
neiitralizedor  overbalanced  by  the  irritation  of 
rough  or  irregular  movements.  If  the  func- 
tional activity  of  two  given  centres  is  equal, 
the  stimulation  of  a  peripheral  area  connected 
with  one  will  diflEerentiate  its  tonicity.  It  the 
one  area  is  more  sluggish,  or  the  other  more  ex- 
cited, this  difference  would  be  increased  by 
massage,  short  of  overstimulation,  applied  to  a 
peripheral  area  connected  with  the  more  active 
centre,  but  diminished  if  massage  is  applied 
to  a  peripheral  area  connected  with  the  more 
passive  centre. 

The  general  effects  of  massage  follow  from 
the  special  effects  described;  oxidation  and 
metabolism  are  'inoreased,  the  circulation  and 
nutrition  improved  in  the  system  at  large  as 
well  as  locally.  A  richer  and  purer  blood  as- 
sists more  vigorous  tissues  to  perform  their 
functions  more  naturally  and  easily.  The  cir- 
culation and  nervous  action,  more  advanta- 
geously and  harmoniously  distributed,  increase 
the  bodily  powers  and  the  sense  of  vigour  and 
well-being,  and  banish  fatigue.  Zabludowski 
studied  the  effect  of  daily  massage  for  ten 
days  on  three  healthy  persons,  and  found  in 
all  an  increase  of  muscular  strength ;  decrease 
of  corpulence  in  one,  and  in  one  increase  of 
weight ;  increase  of  excreted  urates  and  phos- 
phates when  the  weight  was  reduced ;  decrease 
of  excreted  urates  and  increase  of  sulphates 
when  the  weight  was  increased.  In  all  there 
was  improved  appetite  and  sleep  and  increase 
of  vital  tone. 

Gopadze's  experiments  were  performed  on 
four  medical  students,  who  received  daily  mas- 
sage for  a  week.  He  found  the  appetite  in- 
creased both  at  the  time  and  during  the 
following  week  or  two.  Nitrogenous  transfor- 
mation was  increased.  During  the  week  of 
massage  two  gained  and  two  lost  in  weight, 
but  all  gained  in  the  week  following.  The 
respirations  were  increased  in  depth  and  fre- 
quency. 

Massage  produces  some  of  the  effects  of  exer- 
cise of  the  skeletal  muscles,  notably  stimula- 
tion of  the  vascular  and  other  unstriped  fibres, 
and  aids  in  the  venous,  lymphatic,  and  arterial 
circulation  of  the  part.  Exercise  of  the  skeletal 
muscles  produces  a  real  massage  of  the  sur- 
rounding parts ;  massage,  however,  is  far  from 
being  a  complete  substitute  for  exercise  of  the 
skeletal  muscles,  being  deficient  in  the  power- 
ful effects  of  the  latter  on  the  heart  and 
respiration,  and  differing  in  its  effects  on  the 
central  nervous  system.  The  fresh  air  and 
change  of  scene  furnished  by  exercise  out  of 
doors  are  also  lacking. 

Therapeutics. — There  is  little  doubt  that 
the  employment  of  massage  as  a  practical 
remedy  in  those  disorders  where  it  is  really 
efficient  has  been  unduly  restricted  with  many 
intelligent  practitioners,  on  account  both  of 
extravagant  statements  as  to  its  efficacy  and 
of  the  paucity  of  specific  directions  for  its  em- 
ployment, it  has  been  recommended  with 
more  or  less  assurance  in  nearly  every  known 
form  of  disease,  and  while  it  has  in  recent 
years  occupied  a  place  in  medical  literature 


out  of  all  proportion  to  its  real  importance, 
this  literature  still  leaves  much  to  be  desired 
in  the  way  of  systematic  exposition  of  its 
physiological  effects  and  specific  and  reliable 
indications  for  its  employment.  Its  eflfioiency, 
as  compared  with  that  of  other  remedies,  and 
its  relation  to  their  employment,  should  be 
more  distinctly  stated.  Massage  is  not  a  spe- 
cific in  any  form  of  disease,  but  it  is  a  reliable 
means  of  producing  certain  definite  physio- 
logical effects  under  given  conditions,  and  may 
be  made  a  therapeutic  aid  of  importance  where 
such  effects  are  indicated.  These  effects  are 
in  part  purely  mechanical,  in  part  stimulating 
to  responsive  tissues,  and  this  stimulation  may 
produce  ultimate  sedative,  exciting,  or  depress- 
ing effects  according  to  the  technics,  dose,  and 
prevailing  intrinsic  and  extrinsic  conditions. 
"  According  to  the  requirements  of  individual 
cases,  massage  may  be  of  primary  importance, 
or  of  secondary  importance,  of  no  use  at  all, 
or  even  injurious.  In  what  affections  and  in 
what  stages  is  massage  beneficial?  Briefly 
answered,  ...  in  local  and  general  disturb- 
ances of  circulation,  locomotion,  and  nutrition 
in  their  incipient  stages,  or  after  the  acute 
symptoms  have  passed  away.  At  the  com- 
mencement of  many  affections  local  congestion 
and  irritation  will  often  be  relieved  by  mas- 
sage, and  this  may  serve  for  cure  or  prevention 
of  further  mischief.  In  cases  that  have  come 
to  a  standstill  or  lapsed  into  a  chronic  condi- 
tion, languid  circulation  will  be  aroused,  waste 
products  absorbed,  and  nerves  and  muscles 
nourished  and  strengthened  "  (Graham). 

Dr.  Mezger,  to  whom  more  than  to  any  other 
one  man  is  probably  due  the  modern  revival  of 
massage,  and  who  has  had  an  enormous  per- 
sonal success  in  its  administration,  is  very  care- 
ful in  the  selection  of  cases.  Some  patients, 
personally  known  to  the  writer,  who  would  have 
been  accepted  here  by  qualified  operators,  were 
unhesitatingly  reiected  as  not  suited  for  the 
treatment  when  they  applied  to  Mezger.  I 
have  particularly  in  mind  a  bad  case  of  lateral 
curvature  and  a  case  of  impaired  nutrition 
from  functional  disturbance  of  the  alimentary 
tract. 

It  should  not  be  forgotten,  moreover,  that 
massage,  like  other  remedies  capable  of  pro- 
ducing positive  and  important  physiological 
effects,  is  also  capable  of  doing  harm  when 
applied  without  regard  to  the  indications  for 
its  employment,  the  condition  of  the  patient, 
and  to  proper  technics  and  dose.  It  should 
not  be  administered  in  a  soothing  manner 
when  the  patient  needs  to  be  aroused,  or  in  an 
irritating  manner  when  the  patient  requires  to 
be  calmed.  When  too  energetically  or  too 
long  administered,  it  may  prove  exhausting 
and  detrimental  to  a  very  delicate  patient  or 
to  one  in  a  critical  condition.  Especially 
when  the  nerve-centres  are  impaired  by  dis- 
ease, as  in  the  hemiplegias  following  apoplexy 
or  embolism,  are  they  easily  overworked  and 
strained.  Graham  reports  having  unduly 
fatigued  two  old  hemiplegics  by  thirty  to  forty 
minutes  of  massage  daily  for  a  few  days  only. 
The  danger  of  exciting  the  erotic  sense  in 
susceptible  persons  has  already  been  mentioned. 
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The  danger  of  diffusing  the  micro-organisms 
of  suppuration  and  tuberculosis  contra-indi- 
cates  the  employment  of  massage  in  the  vicin- 
ity of  these  processes.  Cancer  and  thrombosis 
also  oontra-indicate  its  use.  One  should  not 
be  deceived  by  the  absurd  dictum,  so  often 
heard  Vfith  reference  to  homoeopathy,  that  it  at 
least  can  do  no  harm.  In  the  case  of  massage 
this  is  certainly  not  true,  and  this  is  a  strong 
point  in  its  favour,  since  otherwise  it  would 
be  incapable  of  producing  important  physio- 
logical effects.  Like  all  rational  remedies,  it 
must  be  employed  with  skill,  judgment,  and 
discrimination  to  be  beneficial  or  even  safe. 

Before  proceeding  to  consider  the  applicabil- 
ity of  massage  to  pathological  conditions. 
reference  should  be  made  to  the  employment 
of  massage  in  health.  A  good  rubbing,  knead- 
ing, or  shampooing  after  athletic  or  other 
severe  exercise  is  an  excellent  refresher,  in- 
vigorator,  and  preventer  of  subsequent  lame- 
ness and  stiffness;  this  result  is  effected  by 
the  readjustment  of  the  circulation,  the  elimi- 
nation of  waste,  and  the  gentle  stimulation  of 
the  tissues  and  centres.  Systematic  skin  fric- 
tion, especially  in  connection  with  fresh  air, 
exercise,  and  cold  bathing,  is  an  important  aid 
to  health,  beauty,  and  vigour,  and  a  powerful 
prophylactic  against  disease.  Such  rubbings, 
however,  in  the  case  of  men  and  women  who 
take  too  little  exercise,  are  best  self-adminis- 
tered, since  there  accrues  the  double  benefit  of 
the  special  effect  of  the  rubbing  and  the  gen- 
eral effect  of  the  exercise  necessary  to  admin- 
ister it.  If  it  were  understood  that  grooming 
was  Just  as  potent  an  invigorator  and  beau- 
tifier  for  a  human  being  as  for  a  horse, 
there  would  be  more  vigorous  men  and  beau- 
tiful women.  Grooming  in  some  shape — that 
is,  the  toilette  of  the  skin  and  the  culture 
of  the  neuromuscular  apparatus  of  the  so- 
called  vegetative  system — should  form  a  regu- 
lar feature  not  only  of  child  life  but  of  adult 
life.  This  is  all-important  for  those  who  lead 
a  sedentary  life,  deficient  in  those  stimuli  which 
bring  vigour  to  the  skin,  vessels,  and  centres, 
and  to  those  neuro-muscular  mechanisms  upon 
whose  automatic  and  ready  adjustability  to 
changing  environment  our  physical  safety  de- 
pends. Varied  and  vigorous  exercise  of  the 
skeletal  muscles,  cold  bathing,  and  life  out  of 
doors  should  be  added  to  the  grooming  in 
order  to  produce  the  maximum  effect  in  beau- 
tifying, rejuvenation,  and  invigoration.  Mas- 
sage is  not  an  efficient  substitute  for  exercise 
of  the  skeletal  muscles,  but  leads  up  to  it,  sup- 
plements it,  and  mitigates  its  severe  effects. 
The  custom  in  vogue  in  certain  circles  of  the 
lazy  and  luxurious  of  taking  massage  avowedly 
as  a  substitute  for  exercise,  but  really  on  ac- 
count of  the  pleasurable  sensations,  often  erotic 
or  semi-erotic,  evoked,  is  not  free  from  serious 
dangers  and  abuses.  If  no  worse  effect  is  pro- 
duced, the  individual  is  more  apt  to  be  con- 
firmed in  his  indolent  habits  than  weaned  from 
them,  and  the  craving  for  and  indulgence  in 
this  form  of  stimulus  may  become  a  habit 
comparable  to  a  drug  habit. 

It  should  be  noted  that  in  Sweden,  where 
local  massage  is  so  largely  employed  for  thera- 


peutical purposes,  general  massage  is  almost 
unknown. 

General  massage,  even  for  invalids,  usually 
finds  its  most  useful  employment  when  used 
as  a  step  in  a  system  leading  not  only  to 
functional  restoration,  but  to  active  voluntary 
exercise.  It  breaks  the  transition  from  dis- 
ability and  invalidism  to  muscular  and  organic 
competency.  Passive  and  duplicated  exer- 
cises, bathing,  and  exposure  to  fresh  air  are 
equally  important  steps  in  the  process.  Poorly 
nourished  persons  of  low  or  slow  vitality  may 
have  their  organic  processes  ^-aised  or  quick- 
ened by  judicious  massage,  and  the  increased 
functional  activity  will  tend  to  promote  the 
development  of  the  muscular  and  other  tissues. 
In  anmmia  massage  has  been  found  particu- 
larly useful,  especially  in  coimection  with  the 
cold  wet  pack  and  other  hydriatic  procedures. 
Persons  affected  with  corpulence  may  have 
their  surplus  of  imperfectly  oxidized  mate- 
rial reduced  through  the  increased  metabol- 
ism provoked  by  massage,  and  so  lose  flesh ; 
active  exercise  is,  however,  a  more  powerful 
consumer  of  the  bodily  fuel. 

It  is  especially  in  nervous  disorders  that  the 
greatest  successes  of  massage  have  been  scored, 
and  particularly  in  the  large  class  of  bed-fast 
or  partially  bed-fast  subjects  of  neurasthenia. 
Dr.  S.  Weir  Mitchell  has  given  an  enormous 
impetus  not  only  toward  the  successful  treat- 
ment of  these  unfortunates,  but  also  to  the 
systematic  treatment  of  chronic  diseases  in 
general,  by  his  demonstration  of  the  value  of 
seclusion,  recumbency,  and  systematic  feeding, 
with  exercises,  massage,  electricity,  and  per- 
sonal control.  Massage  is  a  valuable  but  not 
indispensable  element  in  this  co-ordinated  plan. 
In  many  cases  it  can  readily  be  omitted  if  the 
physician  is  familiar  with  the  application  of 
passive  and  duplicated  movements,  or  it  the 
patient  is  sufficiently  impressed  with  the  phy- 
sician's personality  to  be  willingto  face  about  in 
the  matter  of  previous  daily  habits  and  routine. 
It  should  not  be  forgotten  that  prolonged  re- 
cumbency is  after  all  abnormal,  and  that  it 
is  frequently  contra-indicated.  Change  of  en- 
vironment, with  or  without  seclusion,  and  a 
coherent  and  progressive  neuromuscular  and 
mental  training  by  some  effective  agency,  are 
in  the  beginning  the  requisite  features  of 
treatment  in  most  of  these  cases.  This  multi- 
form disorder  well  illustrates  how  the  mode  of 
application  of  massage  must  be  varied  to  fulfil 
such  indications  as  may  appear  in  the  progress 
of  each  individual  case.  It  may  be  used  to 
allay  nervous  irritation  and  to  promote  sleep 
by  means  of  soothing  applications  at  bedtime, 
or  by  more  vigorous  manipulations  to  arouse 
and  stimulate  the  system  and  prepare  it  for 
the  more  active  forms  of  exercise.  On  the 
other  hand,  it  may  be  used  to  counteract  the 
effect  of  fatigue  and  stiffness  following  mus- 
cular exercise.  It  may  also  be  used  for  its 
general  or  local  effect  on  the  circulation  and 
for  its  local  effect  on  muscular  spasm  or  on 
neuralgic  pains.  Neck  massage  may  be  re- 
quire for  headache  or  sleeplessness,  massage 
of  the  back  with  percussion  for  backache,  and 
abdominal  massage  for  constipation.     These 
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are  some  of  the  ways  in  which  massage  may 
require  to  be  varied  to  meet  special  indica- 
tions in  a  case  of  this  class ;  the  efieets  usually 
desired  in  such  cases  are  principally  those  on 
the  nervous  system,  on  the  circulation,  and  on 
nutrition;  many  beneficial  general  and  local 
eifects  follow  from  these  as  a  secondary  conse- 
quence. In  typical  neurasthenia  it  is  probable 
that  decomposition  products  are  present  in 
the  blood  and  tissues  in  abnormally  large  pro- 
portion, and  massage,  by  its  stimulating  effect 
on  the  circulation,  nutrition,  and  elimination, 
counteracts  this  condition  and  gives  tone  to 
the  relaxed  centres,  vessels,  and  tissues. 

For  insomnia,  gentle  stroking  and  kneading 
may  be  administered  in  the  evening.  The  mod- 
erate rhythmical  stimulation  has  a  soothing  ef- 
fect upon  the  centres,  which  is  enhanced  by  its 
restful  effect  upon  fatigued  tissues.  Adminis- 
tered at  any  time  during  the  day,  massage  will 
tend  to  improve  sleep  by  increasing  the  general 
vigour  and  tone  of  the  system. 

Good  effects  have  been  reported  from  the  use 
of  recumbency,  a  nourishing  diet,  and  massage 
for  a  quarter  "of  an  hour  twice  daily  in  chorea. 
The  massage  was  given  in  a  systematic  man- 
ner, the  various  muscle  groups  being  manipu- 
lated in  a  definite  sequence,  so  that  order  in  the 
discharge  of  nervous  impulse  might  be  re-estab- 
lished. This  plan  of  treatment  was  followed 
by  improved  circulation  and  nutrition,  in- 
creased weight,  slowing  of  the  heart's  action, 
and  rapid  subsidence  of  the  more  violent  ab- 
normal movements. 

A  course  of  massage  from  time  to  time  is 
said  to  do  good  in  certain  cases  of  locomotor 
ataxia,  both  by  its  general  effect  on  nutrition 
and  circulation,  and  possibly  also  by  its  local 
effect  in  freeing  the  nerves  and  tissues  from  in- 
durations and  adhesions.  Disturbances  in 
sensibility  may  improve  after  such  treatment ; 
and  percussion  over  the  affected  area  has  been 
successfully  used  for  the  neuralgic  pains.  Such 
measures  are  of  less  value  than  Bernuzzi's 
method  of  stretching  the  spinal  cord  and  sci- 
atics  by  flexing  the  thighs  on  the  pelvis  until 
the  feet  take  a  position  each  side  of  the  head, 
which  may  be  regarded  as  an  indirect  way  of 
"  masseeing  "  the  cord  itself. 

Massage  has  been  highly  recommended  in 
the  palsy  and  vaso-motor  paresis  following 
acute  poliomyelitis.  To  facilitate  locomotion 
by  suitable  mechanical  means  is,  however,  much 
more  important  for  both  conditions,  and  the 
local  application  of  dry  heat  is  of  great  value 
in  improving  the  circulation  of  cold  extrem- 
ities. 

Neuralgias,  especially  those  due  to  periph- 
eral disorders,  such  as  neuritis,  exudations,  and 
adhesions,  may  often  be  relieved  by  the  soiEten- 
ing  and  detergent  effects  of  massage,  while  per- 
cussions and  vibrations  are  said  to  be  peculiarly 
efficacious  in  this  class  of  affections,  due  prob- 
ably to  the  depressing  effect  on  nerve-centre 
function  of  over-stimulation,  and  of  trauma  or 
conduction.  As  massage  may  be  so  applied  as 
to  profoundly  affect  centres  remote  from  the 
point  of  application,  neuralgias  of  central  ori- 
gin are  sometimes  relieved  by  massage  and  per- 
cussion.    Sciaticas  have  been  reported  cured 


by  massage,  but  enforced  recumbency  with  the 
limb  in  a  splint  or  sling  is  probably  more  effi- 
cacious. As  the  causation  differs  in  different 
cases,  no  one  remedy  will  always  succeed. 

Severe  headache  and  hemicrania  often  yield 
to  neck  massage  when  the  trouble  is  due  to 
congestion,  while  stroking  of  the  forehead  and 
temples,  or  shampooing  of  the  head,  may  bring 
relief  in  anaemic  headaches.  NorstrOm  has 
found  that  many  cases  of  hemicrania  are  neu- 
ralgias due  to  nodular  centres  of  induration  of 
inflammatory  origin  along  the  muscles  of  the 
nucha.  These  points  are  tender  and  may  be 
found  by  palpation  when  the  trapezius  is  re- 
laxed. These  nodules  may  be  removed  and  a 
cure  effected  by  the  use  of  massage. 

Massage  has  also  been  successfully  employed 
in  certain  painful  spasmodic  affections,  par- 
ticularly in  the  occupation  neuroses,  such  as 
writer's",  telegrapher's,  and  pianist's  cramp, 
when  combined  with  judicious  systematic  mus- 
cular training,  and  with  special  exercises  it  has 
scored  great  successes,  particularly  in  the  hands 
of  J.  Wolff.  Here,  as  in  so  many  instances  where 
massage  has  a  pre-eminent  reputation,  the  va- 
rious developing  exercises  appear  to  play  a  pre- 
dominant role.  Massage  is  highly  recommended 
in  lumbago  and  other  forms  of  myositis  or  mus- 
cular rheumatism.  The  manipulations  are  said 
to  break  up  indurated  and  adherent  tissues  and 
restore  normal  circulation  and  function. 

As  to  rheumatoid  arthritis,  some  cases  of 
benefit  have  been  reported,  partly  due  to  the 
improvement  in  nutrition,  which  is  always 
faulty  in  these  cases,  and  partly  to  local  effects 
on  the  stiffened  joints. 

Abdominal  massage  has  been  widely  used  for 
intestinal  torpor,  and  with  benefit  in  many 
cases.  It  should  usually  be  uked  in  conjunc- 
tion with  or  as  an  introduction  to  active  exer- 
cise and  life  out  of  doors.  Its  depressiiig  effect 
upon  the  surface  temperature,  vascular  tone, 
and  heart  action,  if  long  continued,  should  be 
borne  in  mind.  Its  marked  diuretic  effect  might 
be  made  use  of  in  suppression  of  urine  and  to 
carry  off  ascitic  accumulations.  Hirschberg 
recommends  massage  of  the  stomach  from  left 
to  right  in  dilatation  of  that  organ,  to  stimu- 
late it  to  contraction,  and  to  mechanically 
hasten  the  progress  of  its  contents  into  the  duo- 
denum. General  massage  is  often  prescribed 
in  the  various  forms  of  functional  dyspepsia, 
and  it  may  well  serve  in  some  cases  as  an  in- 
troduction to  therapeutic  exercises.  Massage 
of  the  abdomen  and  hepatic  region  has  been 
employed  with  asserted  benefit  in  gallstones 
and  jaundice.. 

The  general  effects  of  massage,  and  particu- 
larly of  therapeutic  exercises,  have  been  found 
to  be  of  great  advantage  in  conditions  asso- 
ciated with  disorders  of  the  female  reproduc- 
tive organs.  ^Enlightened  gynaecologists  have 
known  for  some  time  that  many  so-called 
"  uterine "  cases  can  be  most  effectively 
reached  by  toning  up  the  system  by  means  of 
diet,  bathing,  massage,  exercise,  fresh  air,  and 
attention  to  the  morale  of  the  patient.  In 
many  such  cases  the  uterine  or  ovarian  disorder 
is  either  cured  by  the  affected  organ's  sharing 
in  the  general  improvement  of  circulation,  nu- 


609 


MASSAGE 


trition,  and  nervous  tone,  or,  if  remaining  in 
some  degree,  its  symptoms  are  not  sufficiently 
prominent  to  attract  attention.  In  recent  years 
Tliure  Brandt  and  others  have  employed  local 
manipulations  and  special  exercises  for  certain 
intrapelvic  disorders  of  women,  and  have  al- 
leged special  advantages  for  this  mode  of  treat- 
ment. Dr.  R.  Ziegenspeck  says  that  "  Brandt's 
method  is  indispensable  in  the  cure  of  chronic 
parametritis  and  the  neuroses  to  which  it 
gives  rise."  He  p)'edicts  that  it  will  greatly 
restrict  or  abolish  castration  for  reflex  neuroses, 
and  will  prove  a  formidable  rival  to  ventrofix- 
ation, Alexander's  operation,  and  other  opera- 
tive procedures  for  backward  displacement  of 
the  uterus.  Dr.  E.  Arendt  says  that  "  the  re- 
sults in  the  hands  of  physicians  who  have 
learned  the  process  from  its  author  were  sur- 
prisingly good."  Brandt  has  adopted  from  the 
Swedish  system  certain  active,  passive,  and  du- 
plicated movements  which,  by  attracting  blood 
to  the  moving  parts,  modify  the  supply  in  the 
pelvic  organs.  The  seance  begins  with  a  re- 
spiratory movement,  which  is  followed  by  exer- 
cises of  the  hips,  head,  neck,  lower  extremities, 
and  breast.  There  are  variations  to  meet  spe- 
cial indications  in  each  case.  Movements  which 
lessen  pelvic  blood-supply  are  indicated  in  men- 
orrhagia,  metrorrhagia,  and  pelvic  inflamma- 
tion ;  movements  producing  a  contrary  effect 
are  required  in  amenorrhoea. 

Massage  proper,  which  is  contra-indicated 
when  pus,  tubercle,  or  cancer  is  present,  is  per- 
formed by  making  small  circles  over  the  abdo- 
men with  the  right  hand,  while  the  left  steadies 
from  the  vagina  the  organ  to  be  acted  upon 
and  lifts  it  toward  the  manipulating  hand.  In 
prolapse  and  malpositions  of  the  uterus  and 
prolapse  of  the  rectum  various  methods  of 
manual  reposition  and  lifting  are  employed. 
These  and  the  massage  should  be  painless  if 
properly  performed,  and  are  to  be  followed  by 
derivative  exercises.  Effusions,  exudations, 
adhesions,  and  indurations  are  carefully  and 
gradually  rubbed  out  between  the  two  hands. 
Ziegenspeck,  of  Munich,  says  that  he  has  tried 
Brandt's  plan  for  endometritis,  but  has  re- 
turned to  Schultze's  method,  antiseptic  irriga- 
tion, and  tamponing,  as  giving  equally  good 
results  with  less  trouble.  The  tents  and  gauze 
tampons  now  in  vogue  provoke  uterine  con- 
tractions, so  that  the  organ  in  a  sense  performs 
massage  upon  itself,  and  the  indurated  tissue 
is  softened  and  freed  from  exudations  and  mor- 
bid secretions  by  the  contractions  of  the  uter- 
ine muscular  fibres,  which  also  improve  local 
nutrition.  Vaginal  tamponing  is  of  course  a 
kind  of  lifting.  Brandt  treats  incontinence  of 
urine  in  women,  resulting  from  relaxation  of 
the  sphincter  vesicse,  by  firm  manipulations  of 
the  neck  of  the  bladder  and  by  pressing  the 
urethra  against  the  pubes,  the  finger  being  in 
the  vagina  or,  in  the  case  of  children,  in  the 
rectum.  The  urethra  and  sphincter  are  stimu- 
lated to  contraction  by  the  pressure.  Adduc- 
tion of  the  thighs, "  lifting  of  the  bladder,"  and 
stretching  the  urethra  with  a  sound  may  be 
used  in' addition.  We  have  too  much  evidence 
in  favour  of  the  Brandt  method  to  dismiss  it 
lightly,  but  it  is  evident,  from  the  nature  of  the 
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manipulations,  that  the  cases  must  be  carefully 
selected,  and  it  is  probable  that  they  would  be 
less  successful  in  the  sensitive  women  of  this 
country,  where  the  ever-present  danger  of  local 
treatment  for  diseases  of  women  is  the  cultiva- 
tion of  a  morbid  interest  in  and  attention  to 
pelvic  symptoms,  which  are  often  so  seared  into 
consciousness  as  to  dominate  sensation,  thought, 
and  action  to  a  degree  out  of  all  proportion  to 
the  importance  of  the  actual  lesion. 

In  surgery  the  uses  of  massage  are  mainly 
local.  It  has  been  used  on  the  healthy  skin  in 
the  vicinity  of  burns  and  ulcers  and  also  on  the 
ulcer  itself  to  stimulate  the  circulation,  tissue 
change,  and  the  elimination  of  effete  material, 
and  thus  to  promote  healing.  Massage  in  the 
vicinity  of  fractures  is  said  to  accelerate  their 
union,  and  Graham  asserts  that  sprains  get  well 
in  one  third  of  the  -time  under  massage  that  is 
required  under  the  usual  treatment.  The  in- 
jured joint  or  member  is  gradually  approached 
from  the  sound  parts  about  it,  and  notuntil  these 
have  been  well "  mass^ed  "  should  the  bruised  or 
lacerated  tissues  be  manipulated.  In  bruises, 
lacerated  muscles  or  ligaments,  and  traumatic 
synovitis,  the  absorption  of  effusion  is  hastened 
and  tenderness  and  disability  are  alleviated  by 
the  judicious  use  of  massage  a  frictions,  after 
preliminary  centripetal  stroking  and  kneading 
along  the  course  of  the  vessels  on  the  cardiac 
side  of  the  injury.  Those  who  employ  massage 
in  acute  sprains  and  joint  injuries  usually  ad- 
vocate the  use  of  passive  movements  with  it, 
and  rely  little  or  not  at  all  upon  retentive  ap- 
paratus. This  plan  seems  at  first  sight  to  con- 
tradict the  accepted  idea  that  injured  and 
inflamed  tissues  require  rest.  It  must  be  re- 
membered, however,  that  rest  from  motion  is 
often  less  essential  than  rest  from  pressure,  and 
that  if  massage  can  relieve  a  joint  or  other  part 
from  the  injurious  pressure  and  strain  of  effused 
material  and  swollen  tissues,  it  is  conceivable 
that  motion,  which  would  otherwise  be  highly 
injurious,  because  accompanied  by  friction  and 
pressure,  might  be  harmless  within  certain  lira- 
its.  To  one  familiar  with  the  long  periods  of 
immobilization  which  may  be  given  under  prop- 
er precautions  without  detriment  to  inflamed 
and  sometimes  to  healthy  joints,  the  ankylo- 
phobia  so  prevalent  among  manipulators  and 
general  surgeons  seems  quite  groundless.  Let 
undue  swelling  and  distention  be  reduced  by 
local  massage  in  proper  cases,  and  then  let  pas- 
sive movements  as  a  rule  be  postponed  until 
the  reparative  process  is  well  advanced  or  the 
inflammation  has  subsided,  using  retentive  ap- 
paratus without  fear,  when  anything  is  to  be 
gained  by  rigidly  keeping  the  parts  at  rest.  In 
acute  and  chronic  joint  troubles  the  secondary 
atrophy  should  not  claim  too  much  attention  ; 
it  will  disappear  after  inflammation  has  sub- 
sided, or  the  mechanical  impediments  to  mo- 
tion have  been  removed. 

M.  Castex's  experimental  studies  on  the  ef- 
fects of  massage  in  affections  of  the  joints  and 
muscles  deserve  to  be  quoted.  According  to 
Graham,  Castex  studied  the  effect  of  mas- 
sage in — 

1.  Contusions  upon  a  limb  at  a  distance  from 
a  joint,  and  in  contusions  upon  the  joint. 
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3.  Sprains  of  the  wrist,  ankle,  and  neok. 

3.  Dislocations  of  the  shoulder. 

4.  Fractures,  some  of  which  were  "  masseed  " 
from  the  first,  and  others  (more  serious)  after 
a  certain  period  during  which  they  wore  a  fixed 
dressing.  .   . 

5.  In  muscular  atrophies  of  diverse  origin. 
Excellent  results  were  obtained  in  all  these 

afEections.  Contusions  of  Joints,  when  treated 
from  the  first  with  massage,  were  quickly  re- 
lieved and  serious  consequences  prevented.  In 
old  oases  of  muscular  atrophy  subsequent  to 
joint  injuries  no  muscular  development  fol- 
lowed. M.  Castex  severely  bruised  the  corre- 
sponding muscles  in  each  leg  of  some  dogs,  the 
joints  in  others,  sprained  the  same  joints  in 
each  leg  of  some  dogs,  and  dislocated  and  frac- 
tured them  in  others.  He  always  chose  the 
most  injured  limb  for  massage,  and  the  other 
had  no  massage,  but  was  left  to  the  natural  evo- 
lution of  the  inj  uries.  The  efEects— immediate, 
consecutive,  and  remote— were  carefully  noted 
in  the  presence  of  competent  observers,  who 
were  not  told  which  leg  had  been  "  masseed." 
The  experiments  were  made  in  the  laboratory 
of  Professor  Richet.  The  dogs  were  kept  for 
five  or  six  months  and  then  killed,  and  the 
muscles,  vessels,  and  nerves  of  the  regions  that 
had  been  injured,  and  also  the  corresponding 
parts  of  the  spinal  cord,  were  examined  under 
the  microscope. 

The  massage  was  done  either  immediately 
or  very  soon  after  the  injuries ;  in  the  cases  of 
the  dislocations,  also,  as  soon  as  they  were  set, 
and  always  with  marked  relief  to  the  swelling, 
pain,  and  stiffness — so  much,  indeed,  that  after 
a  few  seances  the  dog  had  full  use  of  the  leg 
that  had  been  "  masseed,"  whereas  the  leg  that 
had  not  been  thus  treated  remained  swollen,  stiff, 
and  lame  for  a  long  time.  The  two  shoulders 
of  a  large  watch-dog  were  dislocated  by  inward 
flexion.  The  head  of  the  humerus  of  each  was 
plainly  visible  under  the  skin,  showing  a  luxa- 
tion forward  and  inward — intracoracoid.  They 
were  easily  reduced  by  traction.  Massage  was 
at  once  given  for  five  minutes  to  the  right 
shoulder,  and  after  this  a  figure-of-eight  band- 
age was  applied  to  both.  The  massage  was  re- 
peated daily.  For  the  next  three  days  the  dog 
moved  with  difaculty.  The  right  shoulder  was 
still  painful  to  the  touch,  but  the  dog  stood 
firmer  on  that  side.  On  the  fourth  and  subse- 
quent days  pressure  of  all  sorts  upon  the  "  mas- 
seed" shoulder  was  borne  without  pain,  but 
when  the  other  shoulder  was  pressed  the  dog 
growled  and  attempted  to  bite.  Six  days  after 
the  dislocation  he  supported  himself  well  on  the 
"  masseed  "  limb,  but  held  the  other  up,  and  the 
"  non-raasseed"  shoulder  was  swollen  and  pain- 
ful. On  the  eighth  day  the  dog  walked  well 
with  the  right  limb,  but  held  the  other  up.  The 
latter  was  still  swollen  and  painful,  and  there 
was  some  crepitation  in  the  joint.  Thirteen  days 
after  the  injury  the  dog  took  only  an  occasional 
step  with  the  left  limb,  and  two  months  later 
was  in  about  the  same  condition,  while  he  made 
free  use  of  the  right  in  walking  and  running. 
Dr.  Graham,  who  reports  these  experiments, 
remarks  that  "  evidence  in  favotir  of  the  early 
use  of  massage  in  dislocations,  while  being 


careful  not  to  disturb  the  joint,  is  gradually 
accumulating."  Passive  movements  should  not 
be  given  until  the  patient  has  discovered  that 
he  can  make  a  little  voluntary  motion. 

Although  massage  has  been  highly  recom- 
mended in  the  treatment  of  lateral  curvature 
of  the  spine,  it  occupies  a  secondary  position  in 
the  treatment  of  this  affection  ;  the  best  ortho- 
paedic practice  relies  more  on  posture,  remedial 
exercises,  and  mechanical  treatment.  In  the 
mild  cases  properly  directed  exercises  and  scru- 
pulous attention  to  hygiene  in  its  broadest 
sense  usually  suflBce.  Massage  with  enforced 
recumbency  may,  however,  render  important 
service  in  congenital  or  rhachitic  cases,  which 
are  of  exceeding  difficulty. 

Massage  of  the  eye  has  been  recommended 
in  asthenopia,  in  chronic  inflammatory  pro- 
cesses of  the  anterior  segment,  for  embolism  of 
the  central  artery  of  the  retina,  and  for  cataract. 
Massage  of  the  ear  has  been  used  for  deafness, 
for  the  dislodgment  of  foreign  bodies,  and  for 
chronic  catarrh  of  the  middle  ear.  Massage  of 
the  internal  ear  is  also  applied  by  exposing  it 
to  vibrations  of  selected  pitch  and  intensity. 
In  these  affections  it  is  clear  that  massage  can 
be  properly  used  only  under  the  supervision  of 
an  expert.  This  is  also  true  of  its  employment 
in  other  disorders.  In  order  to  do  good,  and 
even  to  avoid  the  possibility  of  harm,  massage 
should  stand  on  the  same  footing  as  other  ra- 
tional remedies,  and  be  administered  on  the 
prescription  and  under  the  direction  of  a  physi- 
cian skUled  in  its  use. — Henkt  Ling  Taylob. 

MASTIC,  masiiche  (U.  S.  Ph.,  Br.  Ph.),  is  a 
concrete  resinous  exudation  that  is  obtained 
by  making  incisions  in  the  trunk  and  branches 
of  Pistacia  Lentiscus,  a  small  tree  that  is  a 
native  of  the  countries  bordering  upon  the 
Mediterranean.  It  occurs  commercially  in  ir- 
regularly rounded,  semi-transparent,  yellowish 
granules,  that  may  be  agglutinated  into  masses, 
and  which  possess  a  slight  terebinthinate  odour 
and  taste.  It  contains  mastichic  acid,  C^oHsa 
Oj,  masticin,  C50H31O,  and  a  volatile  oil  or  ter- 
pene,  CioHie. 

It  is  used  in  preparing  pills  of  aloes  and 
mastic,  the  latter  substance  retarding  the  ac- 
tion of  the  aloes  until  it  is  in  the  small  intes- 
tines. It  is  now  rarely  used  internally,  though 
once  popular  in  the  treatment  of  diarrhoea, 
hmmoptysis,  etc.  An  ethereal  solution  is  used 
by  dentists  to  saturate  small  pledgets  of  cotton 
which  are  introduced  as  temporary  fillings  into 
carious-teeth  cavities. 

Samuel  T.  Armstrong. 

HASTICATOKIES  are  remedies  to  be 
chewed  and  not  swallowed.  Though  medicinal 
substances  are  occasionally  used  thus,  that  a 
local  action  may  be  had  upon  the  mucous  mem- 
brane of  the  mouth — it  is  usually  an  astringent 
remedy  or  a  demulcent  remedy  which  is  em- 
ployed— the  original  purpose,  and  in  fact  the 
purpose  ordinarily  intended,  is  that  mastica- 
tories  shall  provoke  or  augment  the  secretion 
of  saliva.  It  is  not  necessary  for  this  purpose 
that  the  substance  chewed  shall  be  medicinal, 
for  the  mere  presence  of  a  mechanical  irritant 
in  the  mouth  is  sufficient  to  salivate,  and  if  the 
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substance  is  masticated  its  effect  is  the  greater. 
An  example  of  the  mechanical  masticatory  is 
to  be  seen  in  the  much-chewed  "  gum,''  but  if 
the  substance  is  chemically  a  sialagogue  the 
effect  is  heightened.  Masticatories  of  medic- 
inal character  are  generally  acid,  aromatic,  or 
acrid  in  character. 

The  therapeutical  use  of  masticatories  is  prin- 
cipally for  the  relief  of  buccal  dryness  caused 
by  a  deficiency  of  saliva,  whatever  may  be  its 
cause.  They  are,  however,  as  a  rule  but  palli- 
ative in  their  action  and  should  not  displace 
more  radical  and  curative  measures.  That  sa- 
liva when  swallowed  will  have  a  stimulant 
action  upon  gastric  secretion  is  true,  for  all 
alkalies  will  act  thus,  but  that  this  action  is 
wisely  evoked  by  the  use  of  masticatories  is 
questionable  (though  the  value  of  "  gum  "  in 
dyspepsia  is  loudly  proclaimed),  and  certainly 
the  practice  should  not  prevent  the  use  of  di- 
rect and  more  potent  stomachics,  especially  the 
bitters. — Heney  A.  Geiffin. 

MATE,  Paraguay  tea  {the  du  Paraguay), 
consists  of  the  leaves  of  Ilex  paraguaiensis,  a 
shrub  of  the  holly  family  (Aquifoliacem),  a  na- 
tive of  Paraguay  and  other  South  American 
countries.  It  is  largely  used  in  South  America 
as  a  substitute  for  tea,  and  is  one  of  the  few 
plants  containing  caffeine.  It  is  therefore 
allied  in  its  physiological  properties  to  tea, 
coffee,  guarana,  and  kola.  Byanon  found  in  it 
1-85  per  cent,  of  caffeine,  but  Peokolt  found 
but  2-5  parts  of  cafieine  in  a  thousand.  It  also 
contains  from  13  to  15  per  cent,  of  tannic  acid, 
being  in  this  regard  similar  to  the  other  herbs 
of  this  class.  Mate  is  but  little  used  in  this 
country,  and  is  therefore  obtained  with  diffi- 
culty in  the  ordinary  markets.  It  appears  in 
market  in  two  forms — in  the  leaf  and  as  a  pow- 
der. In  the  first  form  the  leaves  are  in  small 
pieces,  greenish  in  colour,  of  a  somewhat  agree- 
able odour,  and  of  a  distinctly  bitter  taste.  _  It 
is  prepared  like  ordinary  tea  and  is  used  with 
sugar  and  milk.  Mate  in  powder  is  used  by 
pouring  upon  it  boiling  water,  which  is  then 
sucked  up  through  a  tube  having  a  bulbous  end 
covered  with  a  fine  sieve.  An  infusion  is  some- 
times made  with  boiling  water,  the  powder 
being  precipitated  with  cold  water.  The  physi- 
ological effects  are  quite  similar  to  those  of  tea, 
though  less  marked.  The  large  proportion  of 
tannin  which  it  contains  renders  it  decidedly 
astringent. — Floyd  M.  Ceandall. 

MATICO  (U.  S.  Ph.),  maticcB  folia  (Br.  Ph.), 
is  the  dried  leaves  of  Piper  angustifolium,  a 
plant  growing  in  South  America,  and  particu- 
larly in  Peru.  The  drug  has  a  feebly  aromatic 
odour  and  an  aromatic,  bitter  taste.  Matico 
contains  tannin,  chlorophyll,  colouring  matter, 
a  resin,  a  gum,  salts,  lignin,  and  a  volatile  oil ; 
also,  it  is  said,  a  peculiar  bitter  principle, 
maticin. 

Upon  the  stomach  matico  acts  as  an  aro- 
mahe  bitter.  Its  chief  value,  however,  resides 
in  its  stimulant  action  upon  mucous  mem- 
branes, especially  that  of  the  genito-urinary 
tract.  Its  action  in  this  respect  is  similar  to 
that  of  turpentine,  but  much  weaker. 

In  cystitis,  leucorrhoea,  gonorrhwa,  menor- 


rhagia,  dysentery,  and  diarrhoea  it  has  been  of 
considerable  service,  but  it  is  in  the  subacute 
form  of  inflammation  that  it  is  especially  to  be 
employed.  Many  observers  have  extolled  mat- 
ico as  a  haemostatic,  and  have  recommended 
it  in  epistaxis,  hmmaturia,  hmmatemesis,  and 
hcemoptysis.  In  these  oases  it  is  less  active 
than  turpentine.  Matico  has  been  used  locally 
as  a  styptic,  but  its  power  thus  to  restrain 
bleeding  is  purely  mechanical. 

Of  powdered  matico  the  dose  is  from  -J  to  3 
drachms.  The  fluid  extract,  extractum  matico 
fluidum  (CT.  S.  Ph.),  is  probably  the  best  prepa- 
ration. The  dose  is  from  ^  to  1  fl.  drachm. 
The  tincture,  tinctura  matico  (U.  S.  Ph.),  is 
given  in  doses  of  1  fl.  drachm.  The  infusion, 
infusum  maticm  (Br.  Ph.),  is  employed  in  doses 
of  from  1  to  4  fl.  oz. — Heney  A.  Geiffin. 

MATRICARIA  (U.  S.  Ph.),  or  German 
chamomile,  flores  charniomillm  (Ger.  Ph.),  is  the 
flowers  of  Matricaria  Chamomilla,  a  European 
and  Asiatic  herb.  The  same  properties  are 
ascribed  to  it  as  to  the  ordinary  chamomile,  or 
anthemis,  but  it  is  less  agreeable.  It  is  rarely 
used  out  of  the  German-speaking  countries, 
and  is  rapidly  becoming  obsolete.  (Of.  Chamo- 
mile.)— Russell  H.  Nevins. 

MATZOL. — This  is  an  American  proprie- 
tary mixture  of  equal  parts  of  matzoon  and 
cod-liver  oil.  It  has  been  found  to  be  well 
tolerated  by  the  stomach  in  some  cases  in  which 
the  oil  alone  has  not  proved  acceptable. 

MATZOON  is  a  variety  of  fermented  milk 
prepared  originally  in  Asia  Minor.  It  is  now 
made  in  the  United  States  also.  The  indica- 
tions for  its  use  are  the  same  as  those  for  kumyss 
(q.  v.),  and  the  choice  between  the  two  products 
seems  to  turn  upon  the  matter  of  flavour.  To 
some  persons  matzoon  is  less  disagreeable  than 
kumyss,  but  to  others  it  is  more  so. 

MAY-APPLE.— See  Podophyllum. 

MECONARCEINE. — This  name  has  been 
given  by  M.  Laborde  to  a  mixture  of  opium 
alkaloids  exclusive  of  morphine,  being  those 
that  are  not  soluble  in  ether.  It  is  a  white 
crystalline  powder  soluble  in  hot  water  and  in 
dilute  alcohol,  but  only  slightly  soluble  in 
strong  alcohol.  According  to  M.  Laborde,  it 
is  decidedly  hypnotic  and  may  be  used  in  all 
cases  of  insomnia.  Its  action  on  the  mucous 
membranes  resembles  that  of  morphine,  and 
M.  Laborde  believes  that  it  will  be  useful  in 
cases  where  the  morphine  habit  has  been  estab- 
lished, or  where  the  prevention  of  that  habit 
indicates  the  employment  of  some  substitute. 
He  recommends  it  in  those  forms  of  bronchial 
and  broncho-pulmonary  affections  that  are  at- 
tended with  cough  and  a  supersecretion  of 
mucus.  In  neuralgia  he  has  used  it,  both  hypo- 
dermically  and  as  an  external  application. 

Meoonarceine  may  be  given  in  daily  amounts 
of  from  0-092  to  0'385  of  a  grain. 

MEDIATE  TREATMENT.— By  mediate 
treatment  is  meant  the  treatment  of  one  indi- 
vidual through  the  agency  of  another.  It  is 
applied  to  treatment  of  the  fostus  in  ntero  or 
of  the  nursing  infant  by  means  of  medicinal 
agents  administered  to  the  mother  or  the  nurse. 
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That  the  fcetus  maybe  affected  by  drugs  taken 
by  the  mother  does  not  admit  of  doubt.  Iodide 
of  potassium,  the  salts  of  mercury,  and  various 
other  drugs  pass  readily  from  the  maternal  to 
the  fcetal  circulation.  There  can  be  no  doubt, 
therefore,  regarding  our  ability  to  influence  the 
foetus  with  drugs.  It  is  equally  certain  that 
the  foetus  may  suffer  from  certain  diseases. 
There  are  well-authentioated  cases  in  which 
children  have  been  born  with  variola,  scarla- 
tina, malarial  disease,  and  other  infectious 
diseases.  It  is,  however,  unnecessary  and  ex- 
tremely unwise  to  attempt  to  treat  a  foetus  for 
any  such  condition.  This  is  due  to  two  reasons 
— uncertainty  as  to  diagnosis,  and  uncertainty 
as  to  the  effect  of  the  drugs  administered.  In 
syphilis  alone  may  treatment  properly  be  in- 
stituted with  the  direct  purpose  of  influencing 
the  fcEtus.  The  cure  of  the  mother  is  also 
sought  for,  and  the  influence  of  the  drugs  upon 
the  maternal  organism  is  our  only  means  of 
grading  the  doses.  In  this  disease  the  favour- 
able effects  of  treatment  of  the  mother  upon 
the  foetus  can  not  be  doubted.  It  is  the  mother, 
however,  to  whom  the  treatment  must  be  di- 
rected. The  only  safe  means  of  relieving  any 
supposed  morbid  condition  of  the  foetus  is  the 
removal  as  promptly  as  possible  of  any  disease 
apparent  in  the  mother. 

Numerous  drugs  taken  by  the  mother  are 
excreted  in  the  milk,  and  may  be  found  upon 
examination.  Ammonium  salts,  anise,  and 
antimony  are  readily  excreted,  the  latter  so 
freely  that  it  should  be  given  with  caution  to 
the  nursing  mother.  The  same  is  true  also  of 
arsenic  and  atropine.  Copaiba,  oil  of  turpen- 
tine, and  the  various  balsams  are  readily  trans- 
mitted to  the  milk.  Chloral  quickly  passes 
into  the  milk,  but  opium  and  morphine  must 
be  given  in  large  doses  to  have  an  appreciable 
effect  upon  the  infant.  Iodoform,  when  used 
externally  upon  the  mother,  may  be  very 
quickly  detected  in  the  milk.  Jalap,  rhubarb, 
senna,  soammony,  sulphur,  and  various  other 
cathartic  drugs  may  also  appear  when  given 
in  free  doses.  The  salts  of  lead,  mercury,  and 
zinc,  while  they  have  been  discovered  in  the 
milk,  are  not  transmitted  so  readily  as  some 
other  substances.  Iodide  of  potassium  is  very 
freely  transmitted  to  the  milk.  It  does  not 
appear  until  after  a  considerable  interval,  but 
persists  for  twenty-four  hours  after  the  last 
dose  has  been  administered.  Castor  oil  quickly 
affects  the  milk,  and  the  volatile  and  aromatic 
oils  are  almost  as  certainly  transmitted  to  it. 
Salicylate  of  sodium  increases  the  volume  of 
milk,  and  is  said  to  be  dangerous  when  large 
doses  are  administered  to  the  mother.  But 
few  drugs  appear  in  the  milk  within  less  than 
three  or  four  hours  after  they  have  been  taken 
by  the  mother,  but  their  excretion  may  continue 
for  one  or  two  days. 

While  all  the  drugs  here  mentioned  have 
been  discovered  in  milk  by  various  observers, 
no  definite  rules  can  be  given  as  to  the  trans- 
mission of  any  article  taken  by  the  mother. 
No  two  authorities  agree  and  various  tables 
differ  widely.  There  seems  to  be  a  decided 
difference  in  this  regard  in  different  individu- 
als.    The  character  of  the  milk  secretion  has  a 


most  marked  effect  upon  the  excretion  of  these 
elements.  In  milk  of  good  quality,  which  is  a 
true  secretion  of  the  glands,  the  excretion  of 
drugs  and  chemical  salts  is  comparatively 
slight.  In  thin,  watery  milk,  which  is  more  of 
a  transudation  than  a  true  secretion,  such  ele- 
ments will  readily  appear.  The  amount  of  a 
drug  which  will  be  excreted  by  any  given  indi- 
vidual is  therefore  extremely  uncertain.  The 
futility  of  attempting  to  formulate  definite 
rules  is  apparent.  This  is  the  chief  objection 
to  be  raised  against  the  treatment  of  the  infant 
through  its  mother's  milk.  It  is,  in  fact,  a  very 
serious  objection — so  much  so  that  it  makes 
treatment  by  this  method  impracticable  and 
too  uncertain  to  be  relied  upon.  In  syphilis 
alone  is  it  possible  to  produce  any  marked 
effect  upon  the  infant,  and  even  here  it  is  very 
uncertain.  It  must  be  understood  that  these 
remarks  refer  to  the  direct  treatment  of  the 
child.  There  can  be  no  objection  whatever  to 
the  attempt  to  affect  the  child  favourably  by 
improving  the  mother's  nutrition,  for  it  is  en- 
tirely reasonable  to  suppose  that  the  improved 
general  condition  of  the  mother  will  have  its 
effect  upon  the  nursing  infant.  Mediate  treat- 
ment is,  on  the  whole,  too  uncertain  in  its  re- 
sults to  be  worthy  of  more  extended  attention. 
Floyd  M.  Cbandall. 

MEIOTICS  are  agents  which  have  the 
property  of  contracting  the  j)upil.    They  are : 

1.  Preparations  of  physostigma.  The  alka- 
loid eserine  is  most  frequently  used,  the  sul- 
phate being  the  salt  preferred.  It  has  been 
found  that  a  solution  of  the  strength  of  1  to 
800  is  sufficient  to  produce  some  meiosis,  while 
a  considerably  stronger  solution  must  be  used 
in  order  to  affect  the  accommodation. 

3.  Pilocarpine,  the  action  of  which  is  in 
every  way  similar  to  that  of  eserine,  except 
that  a  stronger  solution  is  required  to  produce 
any  effect — namely,  1  to  400.  This  alkaloid  is 
ordinarily  prescribed  as  the  hydrochloride, 
which  crystallizes  easily  and  keeps  for  a  long 
time. 

3.  Muscarine.  This  has  been  carefully  stud- 
ied by  Krenchel,  but  the  results  of  the  experi- 
ments are  by  no  means  constant.  It  has  the 
peculiarity,  however,  of  affecting  the  accom- 
modation before  altering  the  size  of  the  pupil. 
It  is  much  less  active  as  a  meiotic  than  either 
eserine  or  pilocarpine,  an  instillation  of  a  1- 
per-cent.  solution  at  least  being  necessary  to 
produce  much  action.  The  effect  also  lasts 
tjut  a  short  time,  reaching  its  maximum  in  half 
an  hour  and  disappearing  in  from  one  to  two 
hours. 

After  being  instilled  into  the  conjunctival 
sac  the  meiotics,  in  solution,  pass  through  the 
cornea  like  the  mydriatics,  acting  then  on  the 
iris. 

The  actions  of  the  meiotics  are :  First.  To 
decrease  the  size  of  the  pupil.  This  action  is 
interesting  in  a  laboratory  experiment,  but 
does  not  serve  any  particular  purpose  except 
in  cases  of  corneal  ulceration  where  a  mechan- 
ical effect  is  desired,  which  will  be  referred  to 
further  on.  It  has  been  ascertained  that,  in 
spite  of  the  use  of  very  strong  solutions,  the 
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reaction  of  the  pupil  to  light  is  not  entirely 
abolished,  and,  indeed,  when  a  suiiioiently  in- 
tense light  is  thrown  upon  one  eye  which  has 
the  pupil  already  contracted  by  a  meiotio,  the 
pupil  of  the  other  shows  some  degree  of  fur- 
ther contraction,  although  it  has  been  already 
acted  upon  also  by  a  meiotic.  Another  pecul- 
iarity of  this  action  of  the  meiotics  is  that 
when  the  pupil  is  contracted  by  such  an  agent 
it  is  not  always  perfectly  round. 

Second.  To  contract  the  ciliary  muscle.  In 
accomplishing  this,  the  near  point  is  made  to 
approach  still  closer  to  the  eye.  This  is  an 
effect  not  ordinarily  desired  for  therapeutic 
purposes,  but  is  interesting  as  affording  data 
concerning  the  refraction  and  the  elasticity  of 
the  lens.  The  spasm  of  the  ciliary  muscle  pro- 
duced by  a  meiotio  is  often  attended  by  de- 
cided inconvenience  to  the  patient,  a  sensation 
of  drawing  or  tension  in  the  globe,  and  not  in- 
frequently considerable  ciliary  injection,  which 
lasts  until  the  muscle  begins  to  relax. 

Third.  The  principal  use  of  meiotics  is  in 
the  treatment  of  glaucoma  (see  the  article  on 
.MTDR14TIOS).  As  it  is  necessary  to  use  mydri- 
atics with  caution  in  this  disease  in  any  form, 
either  actual  or  threatened,  so  in  the  meiotics 
we  have  a  well-established  class  of  agents  for 
their  treatment.  It  is  beyond  the  scope  of  an 
article  like  this  to  consider  the  reasons  why 
meiotics  are  of  value  in  glaucoma ;  suffice  it  to 
say  that,  next  to  operative  procedures,  they 
are  practically  the  only  valuable  agents  for 
the  treatment  of  this  dread  disease.  The 
amount  and  frequency  of  the  dose  should  be 
regulated  to  a  great  extent  by  the  degree  with 
which  the  disease  advances. 

Fourth.  One  other  use  of  the  meiotics  re- 
mains to  be  mentioned.  This  is  in  the  treat- 
ment of  corneal  ulcer.  It  is  often  a  question 
as  to  just  when  a  mydriatic  and  when  a  mei- 
otic should  be  selected  for  the  treatment  of 
corneal  ulcer.  It  is  conceded,  however,  that 
when  the  ulcer  is  small  and  deep  and  situated 
near  the  edge  of  the  cornea,  solutions  of  a 
meiotio,  properly  used,  are  of  more  advantage 
than  the  mydriatics.  This  form  of  treatment 
has  at  least  the  advantage  of  mechanically 
preventing  a  prolapse  of  the  iris  in  cases  where 
perforation  of  the  cornea  occurs.  If  atropine 
is  used,  the  relaxed  iris  falls  back  into  the  cor- 
ner of  the  anterior  chamber,  and  in  the  event 
of  perforation  protrudes  readily  through  the 
opening.  On  the  other  hand,  if  the  pupil  is 
fully  contracted,  then,  if  perforation  occurs, 
the  iris  is  retained  more  firmly  in  its  position. 
LuciBN  Howe. 

KEL. — See  Honey. 

MELIIiOTTTS.— The  leaves  and  flowering 
tops  of  Melilotus  officinalis  and  Melilotus  altis- 
simus,  herbs  of  the  TrifoliecB  found  in  south- 
ern Europe  and  western  Asia,  areofiBcial  in  the 
Ger.  Ph.  as  herha  meliloii.  They  contain  cou- 
marin.  Melilotus  is  used  only  to  impart  a 
pleasant  odour  to  medicaments. 

MELISSA  (U.  S.  Ph.),  folia  melissm  (Ger. 
Ph.),  is  the  leaves  and  tops  of  llelisaa  offici- 
nalis, a  plant  of  the  Satureinem  indigenous  to 
southern  Europe,  and  now  to  be  found  in  the 


United  States.  It  is  occasionally  employed  as 
a  diaphoretic  in  fevers.  The  distilled  water, 
spiriius  melissce  composiius  (Ger.  Ph.),  may  be 
given  in  doses  of  from  ^  to  3  fl.  oz. 

MENISPEBMUM  (U.  S.  Ph.)  is  the  rhi- 
zome and  rootlets  of  Menispermum  canadense, 
yellow  parilla,  Canadian  moonseed.  It  is  used 
to  a  very  slight  extent  as  a  substitute  for  sar- 
saparilla.  The  dose  of  the  fluid  extract,  ex- 
tractum  menispermi  fluidum  (U.  S.  Ph.),  is 
from  ^  to  1  fl.  drachm. 

MENTH ACETIC  ETHEB,  acetic  ether 
of  menthol,  CsiH^jOi,  is  a  liquid  obtained  by 
the  action  of  nascent  acetic  acid  on  menthol. 
It  is  used  topically  like  menthol  as  an  anal- 
getic. 

MENTHA  PIPERITA  (U.  S.  Ph.),  folia 
menthce  piperitm  (Ger.  Ph.),  is  the  leaves  and 
tops  of  the  plant  of  the  same  name,  or  pepper- 
mint, which  is  found  wild  in  many  parts  of 
the  temperate  zones  and  is  extensively  culti- 
vated for  its  oil.  The  bruised  fresh  leaves  are 
a  grateful  and  effective  external  application 
for  the  relief  of  colic,  rheumatism,  and  other 
painful  affections.  A  poultice  of  the  fresh 
leaves,  applied  over  the  epigastrium,  oiten 
allays  nausea,  especially  that  of  siclc  headache, 
and  mild  attacks  of  simple  diarrhoea.  When 
used  in  this  manner,  the  poultice  should  be 
covered  with  rubber  cloth  or  oiled  silk  to  re- 
tain the  volatile  constituents  upon  which  the 
major  part  of  the  good  effect  depends.  An 
infusion  of  1  part  of  the  dried  leaves  in  10 
parts  of  hot  water  is  used  almost  ad  lihitwmin 
colic,  flatulence,  dysmenorrhcea,  and  all  forms 
of  ahdominal  pain  and  to  promote  the  men- 
strual flow.  Peppermint  water,  aqua  menthcB 
piperitcB  (U.  S.  Ph.,  Br.  Ph.,  Ger.  Ph.),  is  a 
convenient  vehicle  for  offensive,  nauseating,  or 
griping  medicines,  and  may  be  substituted  for 
the  hot  infusion.  Accumulations  of  flatus  will 
generally  be  expelled  by  any  of  the  prepara- 
tions of  this  drug,  especially  in  children.  There 
seems  to  be  a  popular  impression  that  the  ad- 
dition of  sugar  in  this  class  of  cases  is  de- 
sirable, but  it  should  be  avoided,  as  it  tends  to 
maintain  the  fermentative  processes  which 
have  given  rise  to  the  formation  of  the  gas. 
Peppermint  water  may  be  given  in  doses  up  to 
1  fl.  oz.  The  oil,  oleum  mentJice  piperitm 
(U.  S.  Ph.,  Br.  Ph.,  Ger.  Ph.),  in  common  with 
all  essential  oils,  when  applied  to  the  skin  over 
•painful  points,  has  decided  analgetic  proper- 
ties, and  is  used  for  such  purposes  in  cases  of 
neuralgia,  arthralgia,  etc.  In  acute  rheuma- 
tism the  joint  pains  are  sometimes  relieved  by 
applications  of  the  oil,  especially  when  the 
parts  are  covered,  subsequent  to  the  use  of  the 
oil,  with  cotton,  and  over  this  sheet  rubber  or 
oiled  silk  is  applied.  For  toothache  a  pledget 
of  cotton  wet  with  the  oil  and  inserted  into 
the  cavity  is  very  effective.  Internally,  the 
oil  may  be  given  in  doses  of  from  1  to  3  drops, 
but  is  rarely  used,  for  the  other  preparations 
of  the  drug  are  easier  to  take  and  just  as  effi- 
cient. To  some  the  oil,  more  particularly  than 
any  of  the  other  preparations,  is  aphrodisiac. 

[Inhalations  of  the  vapour  of  peppermint  oil 
have  been  recommended  in  the  treatment  of 
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pulmonary  tuberculosis,  but  Dr.  Edward  R. 
Baldwin,  of  the  Saranac  Laboratory  for  the 
Study  of  Tuberculosis  (N.  Y.  Med.  Jour.,  May 
18,  1893),  concludes  from  extensive  experi- 
ments that,  although  the  oil  may  prevent  the 
Bacillus  tuberculosis  from  growing  in  a  test- 
tube,  its  parasitic  existence  is  not  hindered  by 
even  constant  inhalation  of  the  strong  vapour 
of  peppermint ;  and  that,  although  the  oil  has 
a  high  power  of  diflfiision,  its  local  antiseptic 
action  in  the  respiratory  tract  is  probably 
slight,  both  on  the  tubercle  bacillus  and  other 
bacteria.] 

The  dose  of  spirit  of  peppermint,  spiritus 
menthm  pipcritcc  (tJ.  S.  Ph.,  Br.  Ph.,  Ger.  Ph.), 
varies  from  5  to  15  drops  of  the  Ger.  and 
U.  S.  preparations  to  from  -J-  to  1  fl.  drachm 
of  that  of  the  Br.  Ph.  The  term  essence  is 
generally  used  as  synonymous  with  spirit,  but 
the  Br.  Ph.  orders  a  distinct  preparation  of  this 
name,  essentia  menthce  piperitce,  containing  1 
part  of  the  oil  and  4  parts  of  rectified  spirit. 
The  dose  is  from  5  to  15  drops.  The  dose  of 
the  syrup,  sirupus  menthce  piperitce  (Ger.  Ph.), 
is  from  1  to  2  fl.  drachms.  The  rotulm  menthm 
piperitcB  of  the  Austr.  and  Ger.  Ph's,  the 
pastilles  and  troches  of  the  Pr.  Cod.,  and  the 
troches,  trochisci  menthce  piperitce,  of  the  TJ.  S. 
Ph.  are  essentially  the  same  preparation,  being 
in  the  shape  of  lozenges  or  drops,  each  con- 
taining about  -J-  of  a  drop  of  the  oil.  They 
are  used  in  nausea  and  seasickness,  to  remove 
flatulence,  and  to  take  away  the  bad  taste  in 
'the  mouth  after  disagreeable  medicines  have 
been  given.  One  or  two  troches  may  be  taken 
as  a  dose.    Cf.  Menthol. 

Russell  H.  Nevins. 

MENTHA  VmiDIS.— This  is  a  widely 
distributed  species  of  Mentha,  more  common- 
ly known  as  spearmint,  having  the  same  prop- 
erties as  Mentha  piperita,  but  in  a  much  less 
marked  degree,  and  on  that  account  preferred 
for  children  and  infants.  The  official  prepara- 
tions are  spearmint  water,  aqua  menthce  viridis 
(U.  S.  Ph.,  Br.  Ph.);  oil  of  spearmint,  ofeMwi 
menthm  viridis  (IT.  S.  Ph.,  Br.  Ph.) ;  and  spirit 
of  spearmint,  spiritus  menthm  viridis  (IJ.  S. 
Ph.).  They  are  used  in  the  same  manner  and 
in  the  same  doses  as  the  corresponding  prepa- 
rations of  Mentha  piperita.  Several  other 
species  of  Mentha,  especially  Mentha  crispa, 
are  used  in  medicine  and  have  properties  simi- 
lar to  those  of  the  species  already  mentioned. 
Russell  H.  Nevins. 

MENTHIODOL,— See  under  Menthol. 

MENTHOL  (U.  S.  Ph.,  Br.  Ph.),  mentholum 
(Ger.  Ph.),  is  a  crystalline  body,  sometimes  de- 
nominated peppermint  camphor,  having  a 
strong  odour  of  peppermint,  from  the  oil  of 
■which  it  is  obtained.  It  is  freely  soluble  in 
nearly  all  the  ordinary  menstrua  except  water, 
and  when  applied  to  the  skin  in  any  form 
causes  a  varying  amount  of  pain,  followed  by 
a  sense  of  coldness  and  a  loss  of  sensation  in 
the  skin  and  parts  immediately  beneath  it. 
Compressed  into  cones  and  pencils,  it  has  been 
largely  employed  as  a  local  application  for  the 
relief  of  neuralgic  and  other  pains,  but  when- 
ever the  pain  is  severe  it  is  of  little  value.    It, 


however,  works  very  well  in  mild  facial  neu- 
ralgia and  headache.  Alcoholic  solutions  or 
omtments  of  the  strength  of  10  per  cent,  are 
very  useful  in  all  forms  of  pruritus,  the  oint- 
ments being  preferable  when  the  applications 
are  to  be  made  to  mucous  surfaces.  The  itch- 
ing of  urticaria  and  the  irritation  caused  by 
the  bites  of  insects  are  also  usually  benefited 
by  the  same  preparations.  Injection  into  the 
nose  of  10-per-cent.  solutions,  oil  or  vaseline 
being  a  better  medium  than  alcohol,  in  hay 
fever  and  nasal  catarrh,  has  been  practised  ex- 
tensively and  with  good  results.  Internally, 
menthol  may  be  given  in  doses  of  from  3  to  5 
grains  in  capsules  for  the  relief  of  nervous  dys- 
pepsia and  diarrhoea,  but  is  palliative  rather 
than  curative.  Menthol  plaster,  emplastrum 
menthol  (Br.  Ph.),  is  a  moderate  counter-irritant 
and  is  useful  in  mild  forms  of  neuralgia. 

[Menthol  may  often  be  used  to  advantage  as 
a  local  anmsthetic.  According  to  Dr.  Squibb 
(Ephem.  of  Mat.  Med.,  etc.,  Jan.,  1896),  local 
anajsthesia  that  will  last  for  about  five  minutes 
may  be  produced  by  spraying  the  part  with  the 
following  solution,  using  an  ordinary  hand- 
bulb  apparatus : 

Menthol 3  parts  ; 

Chloroform 20      " 

Ether 31      "    ] 

Menthiodol  is  a  mixture  of  4  parts  of  men- 
thol and  1  part  of  iodol,  usually  moulded  into 
cones  or  pencils,  and  used  for  the  same  pur- 
poses as  menthol  itself. 

Equal  parts  of  menthol  and  chloral  furnish, 
upon  trituration,  an  oily  substance  which  is 
a  mild  counter-irritant  and  local  anmsthetic. 

[Dr.  Squibb  (Ephem.  of  Mat.  Med.,  etc.,  Jan., 
1894,  Jan.,  1895)  gives  the  following  formulae 
for  the  use  of  menthol  in  the  vomiting  of  preg- 
nancy : 

1.  Gottschalk's  formula : 

Menthol 1  part ; 

Alcohol 20  parts ; 

Distilled  water 150      " 

2.  Weiss's  formula : 

Menthol Ipart; 

Alcohol 20  parts; 

Syrup 30     " 

8.  Weil's  formula : 

Menthol 1  part ; 

Olive  oil 4  parts. 

Dose,  10  drops,  with  powdered  sugar. 

4.  Menthol 40  grains ; 

Oil  of  bitter  almond 180       " 

Prom  6  to  10  drops  to  be  given  on  a  lump  of 
sugar. 

Dr.  J.  Walker  Downie  (Brit.  Med.  Jour., 
Apr.  18,  1891)  has  obtained  very  satisfactory 
results  from  intralaryngeal  injections  of  a 
solution  of  from  10  to  15  per  cent,  of  menthol 
in  olive  oil  or  vaseline  in  certain  laryngeal  and 
pulmonary  affections,  particularly  pulmonary 
tuberculosis  and  ulceration  of  the  larynx.  Dr. 
Downie  uses  a  hypodermic  syringe  fitted  with 
a  hard-rubber  nozzle  for  the  purpose  of  giving 
these  intralaryngeal  injections,  and  he  gener- 
ally employs  a  laryngeal  mirror,  in  order  to 
guide  the  point  ol  the  syringe  over  the  epi- 
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glottis  and  thus  prevent  retching.  The  nozzle, 
he  says,  should  reach  at  least  as  far  as  the 
vocal  cords,  for  if  the  liquid  is  spread  over  the 
cords  the  sensation  is  very  disagreeable.  "  If, 
however,"  says  Dr.  Downie,  "  the  nozzle  of  the 
syringe  be  placed  below  the  level  of  the  cords, 
the  fluid  is  injected  directly  through  the  larynx 
into  the  trachea,  and  as  much  as  two  drachms 
in  some  cases  can  in  this  way  be  injected  with- 
out the  slightest  inconvenience  to  the  patient. 
An  ordinary  hypodermic  syringe  holds  from 
25  to  30  minims,  and,  in  using  it  with  the 
laryngeal  tubes  spoken  of,  I  repeat  the  injec- 
tion two  or  three  times  at  each  sitting,  thus 
giving  roughly  from  a  drachm  to  a  drachm 
and  a  half.  Applying  it  in  this  gradual  way, 
I  never  have  patients  coughing  as  they  did 
when  the  same  quantity  was  given  at  one  in- 
jection by  means  of  the  large  syringe."  The 
patient  at  once  feels  a  sensation  of  warmth  in 
the  larynx,  which  rapidly  spreads  downward 
to  the  region  of  the  sternum  and  is  soon  fol- 
lowed by  a  comfortable  glow  all  over  the  chest. 
Any  feeling  of  tightness  or  constriction  that 
may  have  been  present  is  rapidly  relieved,  and 
the  breathing  becomes  freer ;  there  is  much 
less  inclination  to  cough,  and  often  the  relief 
from  the  tickling  is  very  decided,  especially 
after  the  treatment  has  been  followed  for  a 
few  days.  Many  patients  do  not  cough  at  all 
for  from  four  to  eight  hours,  or  even  longer, 
after  the  injection,  and,  if  it  is  given  at  bed- 
time, those  whose  sleep  has  before  been  much 
interfered  with  have  a  fair  prospect  of  sleep- 
ing all  night  without  once  coughing.  In 
tuberculous  cases  the  expectoration  is  dimin- 
ished, and,  owing  probably  to  the  fact  that  a 
proper  amount  of  sleep  is  afforded  the  patient 
without  deranging  his  digestion,  he  often  gains 
in  weight. 

Dr.  Downie  gives  his  conclusions  as  follows : 
"Regarding  the  action  of  menthol  specially, 
when  thus  employed,  I  think  we  may  consider 
it  to  be  of  a  triple  character.  It  is,  first,  a 
local  anaesthetic.  On  account  of  this  property 
we  have  relief  from  cough,  and  that  in  a  way 
greatly  to  be  preferred  to  the  older  fashion  of 
administration  of  opiates  by  the  stomach,  with 
their  consequent  deleterious  effects  on  alimen- 
tation. Secondly,  administered  internally,  it  is 
a  powerful  though  comparatively  harmless 
stimulant.  Thirdly,  it  is  an  antiseptic,  and, 
being  of  a  high  volatile  character,  it  is  readily 
diffused  throughout  the  whole  lung.  By  its 
use  in  this  fashion,  we  have  an  antiseptic 
brought  as  closely  into  contact  with  the  af- 
fected surface  as  it  is  possible — certainly  niuch 
more  completely  than  is  the  case  where  inhal- 
ers are  employed.  The  active  ingredient  used 
with  an  inhaler  is  to  a  very  large  extent  ab- 
sorbed on  its  way  to  the  lungs  by  the  moisture 
on  the  surface  of  the  tongue,  cheeks,  fauces, 
pharynx,  etc.  Here  we  place  the  antiseptic — 
menthol  rendered  more  powerful  by  the  addi- 
tion of  creosote  or  guaiacol — within  the  trachea, 
from  which  it  readily  enters  the  larger  bronchi, 
and  all  air  inspired,  passing  over  this,  becomes 
laden  with  the  antiseptic,  and  is  carried  on- 
ward to  the  finer  ramifications  of  the  bronchi. 
The  active  ingredients  thus  introduced  slowly 


volatilize,  and  their  odour,  especially  when 
creosote  is  present,  may  readily  be  detected  in 
the  breath  eight  or  ten  hours  after  introduc- 
tion._  The  oil,  I  suppose,  is  partially  absorbed, 
but  in  greatest  quantity  is,  by  the  cilia  of  the 
epithelium,  driven  upward  through  the  bron- 
chi and  trachea  along  with  the  mucous  secre- 
tion toward  the  larynx,  from  which  it  readily 
enters  the  gullet.  By  this  form  of  treatment 
the  majority  of  the  patients  whom  I  have  seen 
treated  have  had  their  sufferings  alleviated, 
and  a  goodlv  proportion  have  not  only  been 
markedly  relieved,  but  restored  to  apparent 
health." 

In  the  Practitioner  for  October,  1894,  Dr. 
Frederic  C.  Coley  corroborates  Dr.  Downie's 
observations,  and  says  :  "  The  laryngeal  syringe 
should  have  a  delivery  tube  with  a  single  ter- 
minal opening,  not  a  number  of  minute  lateral 
openings  as  in  most  laryngeal  syringes  which  I 
have  seen.  The  syringe  which  I  use  has  a 
glass  barrel  and  a  delivery  tube  of  vulcanite ; 
but  a  silver  delivery  tube  might  be  preferable. 
The  syringe  should  be  capable  of  holding  a 
fluid  drachm,  which  is  the  largest  amount 
which  I  have  found  it  expedient  to  inject  at 
one  sitting. 

"  The  point  of  the  syringe  should  be  guided, 
by  the  help  of  a  laryngoscope,  into  the  upper 
part  of  the  larynx,  'it  is  not  necessary  to  in- 
sert it  between  the  vocal  cords ;  it  is  quite  suf- 
ficient to  get  it  past  the  epiglottis.  From  tiixx 
to  3  ss.  of  the  solution  is  injected  at  once. 
After  a  pause  of  two  or  three  minutes  this 
may  be  repeated.  If  there  is  any  tendency  to 
cough,  the  patient  should  be  told  to  repress  it ; 
and  usually  there  is  little  difiioulty  in  doing 
so,  provided  the  injection  has  been  neatly 
managed.  It  is  obvious  that  the  dexterity 
which  can  only  be  acquired  by  practice  has 
much  to  do  with  the  success  of  this  method  of 
treatment.  When  I  first  made  use  of  it  I  oc- 
casionally produced  a  very  troublesome  fit  of 
coughing  like  that  which  takes  place  when 
some  liquid  is  swallowed  the  wrong  way.  This 
has  scarcely  ever  happened  to  me  lately.  A 
great  point  is  to  see  that  the  patient  is  making 
deep  respirations  while  the  injection  is  being 
given.  This  secures  the  wide  patency  of  the 
rima  glottidis,  which  is  necessary  for  the  sat- 
isfactory descent  of  the  solution  into  the 
trachea. 

"  The  syringe  should  not  be  completely 
emptied  when  the  final  injection  is  made. 
Then  the  extrusion  of  the  few  drops  of  solu- 
tion remaining  serves  to  prevent  any  trace  of 
mucus  from  being  allowed  to  occupy  the 
lumen  of  the  delivery  tube.  This  should  be 
first  carefully  wiped  with  dry  cotton-wool  (to 
be  burnt  immediately,  of  course),  and  then 
with  cotton-wool  wet  with  carbolic  acid  and 
glycerin  in  equal  parts.  The  tube  should  then 
be  dipped  in  the  same  and  left  wet  with  it. 
This  appears  to  me  the  best  method  of  steriliz- 
ing the  syringe  after  use,  the  necessity  of  which 
must  be  obvious.  ... 

"  The  dyspnoea  of  phthisis  is  often  relieved 
in  a  very  striking  manner  by  these  injections, 
and  the  relief  from  cough  often  lasts  for  two 
or  three  days.    The  rest  and  sleep  which  are 
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thus  secured  (without  the  drawbacks  which 
attend  the  administration  of  sedative  cough 
mixtures)  are  a  material  help  to  the  patient  in 
the  struggle  against  the  disease ;  and  in  some 
cases  there  appears  to  be  a  direct  effect  upon 
the  local  morbid  processes.  Any  patient  who 
is  able  to  tolerate  an  ordinary  laryngoscopio 
examination  can  bear  these  injections,  pro- 
vided they  are  administered  with  a  reasonable 
degree  of  expertness." 

In  the  Otologioal  Section  of  the  Sixty-sixth 
Congress  of  German  Naturalists  and  Physi- 
cians, held  in  Vienna  in  September,  1894 
(Mntsschr.  f.  Ohrenheilk,  Oct.,  1894;  Jour, 
of  Laryngol.,  Rhinol,  and  Otol.,  Jan.,  1895), 
Dr.  Szenes,  of  Buda-Pest,  related  his  experi- 
ence in  the  use  of  menthol  in  diseases  of  the 
ear.  He  said  that  for  five  years  he  had  been 
using  10-  and  15-per-cent.  solutions  of  men- 
thol in  oil,  and  had  used  them  in  a  hundred 
and  fifty  cases.  He  recommended  the  men- 
tholized  oil  in  the  treatment  oi  furuncle  of  the 
external  auditory  meatus  and  of  diffuse  swell- 
ing of  the  wall  of  the  canal.  His  practice  was 
to  place  a  pledget  of  wool,  soaked  in  the  men- 
tholized  oil,  in  the  meatus  and  leave  it  there 
for  twenty-four  hours.  This  produced  a  burn- 
ing feeling  which  generally  soon  passed  off, 
but  sometimes  lasted  for  several  hours.  This 
treatment,  he  said,  was  most  suitable  after  in- 
cision of  the  furuncle  and  the  removal  of  its 
contents  with  the  sharp  curette ;  the  process 
of  healing  was  very  much  shortened,  and  in 
many  cases  recurrence  was  prevented.  Nar- 
rowings  of  the  external  meatus  brought  on  by 
furuncle  or  diffuse  otitis  externa  usually  dis- 
appeared completely  or  became  very  much  di- 
minished in  the  course  of  twenty-four  hours. 

At  the  same  meeting  Ur.  Gompertz  recom- 
mended the  use  of  menthol  in  simple  otitis 
media  without  perforation.  In  the  painful 
stage  he  had  observed  the  decided  anodyne 
and  antiphlogistic  action  of  a  1-  or  2-per-cent. 
solution  of  menthol  in  oil,  especially  white 
vaseline  oil,  instilled  into  the  meatus.  He 
had  found  also  that  a  5-  or  10-per-cent.  oily 
solution  was  very  valuable  as  a  mild  antiseptic 
for  the  interior  of  the  tympanum  in  chronic 
suppurative  otitis  media.  Cf.  Mentho-phenol. 
Russell  H.  Netins. 

MENTHO-PHENOL. —In  the  Boston 
Medical  and  Surgical  Journal  for  January  30, 
1896,  Dr.  Theodore  W.  Sehaefer,  of  Kansas 
City,  in  an  article  on  Certain  Chemical  Com- 
pounds Obtained  by  the  Union  of  Phenol  De- 
rivatives with  the  Isomerides  and  Polymerides 
of  Camphor,  says  that  mentho-phenol  is  ob- 
tained by  adding  1  part  of  phenol  to  3  parts 
of  menthol  and  then  melting  the  mixture.  A 
transparent  liquid  is  obtained,  having  an  aro- 
matic odour  and  taste.  Applied  to  the  tongue, 
it  produces  a  temporary  anaesthesia  similar  to 
that  of  cocaine,  although  not  so  lasting.  Men- 
tho-phenol is  nearly  insoluble  in  water  and  in 
glycerin,  but  readily  dissolves  in  alcohol,  in 
ether,  in  chloroform,  and  in  most  of  the  light 
and  heavy  oils.  It  dissolves  iodine,  iodoform, 
and  aristol.  It  is  antiseptic  and  has  strong 
analgetic  properties.    It  may  be  used  prepara- 


tory to  cauterizing  chancroidal  sores  and  cu- 
retting necrotic  surfaces.  As  a  mouth  wash, 
it  may  be  used  with  advantage,  3  drops  being 
mixed  with  an  ounce  of  the  aqueous  men- 
struum. 

Dr.  Sehaefer  says  that  his  brother,  Dr.  Ed- 
ward H.  Sehaefer,  has  recently  investigated 
the  therapy  of  mentho-phenol.  He  has  em- 
ployed it  in  chancroidal  sores  of  the  penis. 
In  a  case  of  phagadcenic  chancroid,  where 
there  seemed  to  be  imminent  danger  of  slough- 
ing of  the  entire  glans  penis,  the  frequent  use 
of  ablutions  of  warm  water  mixed  with  men- 
tho-phenol (3  per  cent.)  soon  stopped  the  de- 
structive process  and  established  resolution. 
He  employed  the  agent  in  mucous  patches, 
syphilitic  in  character,  making  daily  applica- 
tions of  mentho-phenol,  which  resulted  in  the 
healing  of  the  abrasions. 

In  a  case  of  facial  erysipelas  in  which  the 
submaxillary  and  cervical  glands  were  threat- 
ened by  a  destructive  suppurative  process,  the 
daily  syringing  of  the  suppurating  tracts  with 
warm  water  mixed  with  3  per  cent,  of  mentho- 
phenol  soon  resulted  in  a  subsidence  of  the 
suppuration.  The  most  admirable  results  he 
obtained  in  a  case  of  abscess  under  the  finger 
nail,  the  result  of  traumatism.  The  finger  was 
dipped  in  warm  water  mixed  with  mentho- 
phenol  (5  per  cent.).  A  lancet  was  plunged 
deep  under  the  finger  nail  into  the  abscess, 
and  the  patient  uttered  no  cry  or  made  any 
demonstrations  indicative  of  pain.  The  patient 
stated  that  the  pain  had  ceased  like  magic 
when  the  finger  was  immersed  in  the  warm 
mentho-phenol  mixture.  The  finger  was  dressed 
with  gauze  rendered  antiseptic  with  3  per  cent, 
of  mentho-phenol  and  healed  in  a  few  days. 

In  a  case  of  suppurative  otitis  media  et  in- 
terna,  accompanied  with  great  pain  and  throb- 
bing, an  offensive  purulent  discharge  created 
an  eczematous  eruption  in  the  vicinity  of  the 
outer  ear.  The  frequent  syringing  of  the  au- 
ditory canal  with  very  warm  water  mixed  with 
mentho-phenol  soon  checked  the  suppurative, 
inflammatory  process,  and  resulted  in  the  dis- 
appearance of  the  eczema.  In  a  case  of  for- 
eign body  in  the  ear,  in  which  a  small  insect 
had  crawled  into  the  ear  of  a  lady,  a  warm 
mixture  of  3  per  cent,  of  mentho-phenol  pro- 
duced the  insect,  to  the  great  satisfaction  of 
the  patient.  Wounds — incised,  punctured,  lac- 
erated, etc. — says  Dr.  Sehaefer,  will  heal  kindly 
when  cleansed  with  warm  water  mixed  with  3 
per  cent,  of  mentho-phenol. 

In  dental  practice  mentho-phenol  finds  its 
indications,  as  an  anodyne  anesthetic,  in  odon- 
talgia, obtunding  the  sensitiveness  of  dentin, 
and  as  an  antiseptic  in  alveolar  abscess,  suppu- 
rating pulps  of  teeth,  pcriodmititis,  etc. 

Having  thus  recounted  his  brother's  expe- 
rience, the  author  says  that  he  himself  has 
used  the  medicament  in  pustular  acne.  The 
pustules,  he  says,  may  be  opened  without 
causing  much  pam  after  having  been  first 
touched  with  vaseline  containing  5  per  cent, 
of  mentho-phenol.  Mentho-phenol  mixed  with 
almond  oil  or  alcohol,  in  the  proportion  of  3 
per  cent,  of  the  medicament,  he  has  used  as  an 
external  application  in  itching  of  the  skin. 
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He  has  never  used  it  suboutaneously  or  by  the 
mouth.  It  can  not  be  used  in  ophthalmo- 
logical  practice,  he  says,  on  account  of  the  un- 
pleasant burning  which  follows  its  use  when 
applied  to  the  conjunctiva. 

MERCURY,  hydrargyrum  (U.  S.  Ph.,  Br. 
Ph.,  Ger.  Ph.),  quiclisilver,  is  a  lustrous,  silver- 
white  metal  which  is  liquid  at  ordinary  tem- 
peratures. At  —  38'88°  F.  it  becomes  solid  and 
is  then  malleable  and  ductile.  At  675'05°  P.  it 
boils  and  is  completely  volatilized,  the  vapour 
being  colourless  and  very  poisonous.  It  is 
slowly  volatilized  at  ordinary  temperatures 
and  more  rapidly  as  the  temperature  rises. 
Mercury  is  easily  divisible  into  spherical  glob- 
ules. It  has  neither  odour  nor  taste.  It  is 
soluble  in  nitric  acid  and  in  boiling  sulphuric 
acid.  Although  mercury  is  found  pure  in  na- 
ture to  a  limited  degree,  and  to  some  degree 
also  amalgamated  with  silver  and  as  native 
mercurous  chloride,  it  is  chiefly  obtained  as  a 
sulphide.  This  sulphide,  or  native  cinnabar, 
as  it  is  called,  is  found  in  various  parts  of  the 
world,  but  is  especially  abundant  in  Spain  (at 
Almaden)  and  in  California  (at  New  Almaden), 
whence  by  far  the  largest  amounts  are  ob- 
tained. The  processes  by  which  mercury  is 
separated  are  several,  but  in  each  case  the  ac- 
tion is  a  distillation. 

So  far  as  a  physiological  action  is  concerned, 
mercury  itself  is  inert,  and,  though  physiolog- 
ical and  therapeutical  phenomena  result  from 
its  administration  in  fine  subdivision,  these 
can  not  be  regarded  as  evidences  of  the  ac- 
tivity of  the  metal  itself,  for  in  this  minute 
division  it  is  in  a  favourable  state  for  chemical 
combination,  and  it  seems  probable  that  in  the 
stomach  and  intestines  such  combinations  do 
occur.  The  apparent  activity  of  metallic  mer- 
cury is  thus  explained,  for  that  its  salts  are 
active  is  undoubted.  Combination  and  ab- 
sorption will  also,  to  some  degree,  result  from 
the  administration  of  the  remedy  in  bulk,  pro- 
vided it  remains  in  the  intestines  for  a  time 
sufficiently  long,  but  as  this  use  in  bulk  is  sel- 
dom resorted  to,  its  activity  is  rarely  exhibited. 
Formerly,  indeed,  metallic  mercury  was  given 
to  cause  purgation,  especially  in  cases  of  intes- 
tinal obstruction,  and  this  it  accomplished  by 
virtue  of  its  weight.  In  such  cases  a  pound 
or  two  of  the  remedy  was  administered,  and 
though  combination  and  absorption  of  a  por- 
tion may  have  resulted,  the  stay  of  this  amount 
of  mercury  in  the  intestine  was  not  likely  to 
be  long  enough  to  cause  decided  physiological 
phenomena.  What  is  true  of  mercury  when 
given  internally  is  also  true  of  it  when  applied 
locally.  Its  mere  application  to  the  skin  is 
without  result,  but  its  prolonged  application 
in  a  state  of  minute  division  is  followed  by  its 
absorption  and  the  production  of  physiological 
effects.  Vaporized  mercury  is  also  absorbed 
from  the  pulmonary  mucous  membrane,  and 
indeed  the  continued  handling  of  mercury, 
even  at  the  ordinary  temperature,  may  be  the 
cause  of  absorption  sufficient  to  cause  severe 
poisoning.  This  will  be  considered  further  on. 
Apart  from  the  physiological  actions  pecul- 
iar to  the  various  combinations  of  mercury. 


there  are  certain  physiological  effects  which 
they,  together  with  mercury  itself,  possess  in 
common.  These  effects  will  first  receive  con- 
sideration, and  subsequently  the  actions  pe- 
culiar to  the  salts  will  be  discussed  in  the 
individual  consideration  of  the  combinations 
of  mercury.  The  rapidity  with  which  mercury 
is  absorbed  will  vary  with  the  preparation  em- 
ployed and  the  method  of  its  administration. 
It  has  been  observed  in  the  urine  in  fourteen 
hours  after  its  application  to  the  skin  and  in 
an  hour  after  its  subcutaneous  injection.  The 
metal  itself  and  many  of  its  combinations, 
when  absorbed  into  the  blood,  exist  in  that 
fluid  probably  as  an  albuminate.  By  the  blood 
mercury  is  carried  to  all  parts  of  the  body  and 
is  demonstrable  in  every  part  and  every  tissue. 
It  has  been  found  in  all  the  secretions — not 
only  the  normal  ones,  but  pathological  ones  as 
well — but  its  main  elimination  is  in  the  urine. 
The  salivary  glands  and  the  intestines,  how- 
ever, in  some  eases  are  active  eliminators  of 
mercury.  It  is  maintained  that,  while  a  single 
dose  of  mercury  is  rapidly  eliminated,  the  dis- 
charge of  mercury  from  the  body  of  one  who 
has  undergone  a  mercurial  course  ceases  before 
elimination  is  complete  and  may  be  re-estab- 
lished by  the  administration  of  potassium  io- 
dide. However  this  may  be,  it  is  certain  that 
the  elimination  of  mercury  which  follows 
its  prolonged  use  as  a  remedy  is  exceedingly 
slow.  In  leaving  the  body  through  the  kid- 
neys the  mercurial  preparations — the  mild  as 
well  as  the  irritant — may  be  the  cause  of  seri- 
ous renal  inflammation  if  they  are  sufficient 
in  amount  or  if  their  use  has  been  long  con- 
tinued. 

The  systemic  action  of  mercury  is  as  inex- 
plicable as  it  is  certain.  If  very  small  doses 
are  given  and  are  not  too  frequently  repeated, 
mercury  will  act  as  a  tonic,  increasing  the 
weight  and  vigour  of  the  body,  and  causing  a 
greater  production  of  red  blood-cells.  That 
this  action  is  greater  in  cases  of  anaimia  and 
debility  due  to  syphilis  is  unquestionable ;  but 
here  its  action  is  antidotal  rather  than  tonic, 
and  its  corroborant  power  is  certainly  mani- 
fested in  other  anaemias  as  well.  Its  action  is 
therefore  comparable  with  that  of  iron  in  re- 
sult, though  not  in  manner.  How  this  tonic 
action  of  mercury  is  to  be  explained  is  un- 
known ;  it  has  been  suggested  that  it  is  due  to 
a  prevention  of  waste  rather  than  to  an  aug- 
mentation of  construction,  but  this  proposition 
rests  on  theoretical  grounds  alone ;  it  is  cer- 
tain, however,  that,  properly  given,  mercury 
is  a  tonic  of  much  value.  The  result  is  far 
different  from  the  prolonged  administration 
of  considerable  doses,  for  then  there  result  a 
diminution  of  the  number  of  red  blood-cells, 
an  increase  of  the  watery  constituents  of  the 
blood,  and  a  lessening  of  its  plasticity  from 
diminution  of  its  albuminous  and  fibrinous 
constituents.  Moreover,  there  then  accumu- 
late in  the  blood  a  number  of  effete  materials 
whose  composition  is  unknown  but  whose  na- 
ture is  fatty.  Mercury  possesses  in  an  extraor- 
dinary degree  the  power  described  as  alterative 
— that  is,  it  has  a  pronounced  influence  over 
nutrition,    whether    normal    or    pathological. 
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The  nature  of  its  alterative  power  is  unknown, 
but  it  is  intimately  connected  with  the  glandu- 
lar apparatus  of  the  body  and  the  emuncto- 
ries.     The  remedy  promotes  the  activity  of  all 
glandular  structures,  and  the  secretions  are  in- 
creased in  amount,  almost  without  exception. 
The  lymphatic  or  absorbent  system,  too,  be- 
comes more  active  under  the  influence  of  mer- 
cury, and  thus  there  result  from  its   use   a 
removal  of  morhid  exudations,  enlargements, 
and  indurations,  and  a  subsequent  elimination 
of  the  matters  which  have  been  absorbed.     Of 
the  secretions  which  mercury  augments,  the 
bile  is  of  much  relative  importance.     Opinions 
differ  as  to  the  action  mercury  exerts  upon 
the  liver  and  its  functions,  some  maintaining 
that  the  mercurials,  as  a  class,  and  especially 
calomel,  exert  a  quieting  action  upon  hepatic 
function  and  diminish  the  production  of  bile. 
This  belief  seems  at  variance  with  clinical  and 
experimental  evidence,  and  the  larger  number 
of  authorities  regard  the  preparations  of  mer- 
cury as  indirect  cholagogues — that  is,  remedies 
which,  by  virtue  of  their  duodenal  purgation, 
cause  mechanical  emptying  of  the  bile  ducts, 
and  hence  increase  the  discharge  of  bile  with- 
out increasing  its  production.     One  mercurial, 
however,  is  truly  and  directly  a  cholagogue, 
and  that  is  corrosive  sublimate,  one  of  whose 
actions  it  is  to  increase  the  production  of  bile. 
To  this  the  experiments  of  Rutherford  bear 
abundance  of  testimony.     The  intestines  are 
directly  stimulated  by  the  action  of  mercu- 
rials, the  glandular  secretions  being  increased 
in  amount,  and  peristaltic  movement  being 
excited.    Further  than  the   direct  intestinal 
stimulation  which  follows  the  administration 
of  a  purgative  dose  of  mercury,  and  which  is 
unaccompanied  by  any  considerable  absorption 
of  the  metal,  it  is  well  known  that  mercury 
which  has  been  absorbed  is  partially  eliminated 
through  the  intestines,  as  are  the  products  of 
the  tissue  waste  which  mercury  causes.     In 
this  way,  too,  the  intestinal  activity  is  stimu- 
lated.   The  pancreas  seems  to  be  more  active 
under  the  influence  of  mercury,  and,  indeed, 
this  is  quite  what  might  be  expected  when  we 
realize  the  similarity  which  exists  between  the 
pancreas  and  the  salivary  glands  and  know 
the  activity  of  mercurial  preparations  upon 
the  latter.     Certain  it  is  that  when  mercury 
has  been  given  in  large  doses  there  may  occur 
a  discharge  from  the  intestine  of  a  considera- 
ble amount  of  fluid  resembling   saliva,  and 
post-mortem  examination   has    demonstrated 
the  presence  of  congestive  changes  in  the  pan- 
creas.   The  power  which  mercury  has  over  the 
action  of  the  salivary  glands  is  one  of  its  most 
prominent  characteristics,  and  the  salivation 
which  results  from  the  overuse  of  mercury  is 
well  known.    The  more  detailed  consideration 
of  mercurial  salivation  I  shall  postpone  until  I 
come  to  speak  of  mercurial  poisoning,  of  which 
salivation  is  the  most  prominent  phenomenon. 
The  action  of  mercury  upon  the  kidneys  is 
often  pronounced,  and  calomel  is  frequently 
employed  as  a  diuretic,  either  alone  or  com- 
bined with  digitalis  and  squill.    It  is  uncertain 
how  this  diuretic  action  is  evoked,  for,  though 
many  theories  have  been  advanced  to  explain 


it,  none  is  altogether  satisfactory.  The  use  of 
calomel  for  diuretic  purposes  in  renal  diseases 
is  fraught  with  the  danger  of  mercurial  poison- 
ing, and  many  have  become  distrustful  of  the 
remedy  because  of  this  ill  result  from  its  use. 
To  account  for  this  special  liability  to  mercu- 
rial poisoning  in  renal  disease  by  the  condition 
of  the  blood  which  results  from  albuminuria  is 
far-fetched,  and  the  danger  is  more  rationally 
explained  by  the  deficient  elimination  of  mer- 
cury through  kidneys  which  are  diseased. 
The  nervous  disorders  which  mercury  pro- 
vokes are  of  almost  limitless  variety,  but  these 
are  toxic  manifestations  which  will  be  con- 
sidered further  on. 

When  mercury  is  given  to  cause  either  tonic 
or  alterative  effects  it  is  administered  in  small 
doses  and  at  infrequent  intervals.  Under  these 
circumstances  there  seldom  occur  any  mani- 
festations of  its  presence  in  the  body  beyond 
the  amelioration  of  the  disease.  When  a  sin- 
gle purgative  dose  of  a  mercurial  is  given  the 
same  thing  is  true ;  purgation  takes  place, 
elimination  of  the  mercury  is  completed,  and 
no  further  manifestations  of  its  presence  in  the 
body  are  met  with.  If,  however,  there  is  a 
continued  absorption  of  mercury  in  sufiicient 
amount,  either  because  of  imdue  size  of  dose  or 
of  undue  frequency  of  administration,  or  if 
elimination  is  mterfered  with,  or  if  an  idiosyn- 
crasy of  the  individual  exists,  there  occur  evi- 
dences of  the  presence  of  mercury  within  the 
body  which  are  pathological.  The  earliest  of 
these  symptoms  are  a  disagreeable,  metallic 
taste  in  the  mouth,  a  foetid  odour  of  the  breath, 
and  some  slight  soreness  of  the  teeth,  elicited 
upon  forcibly  closing  them  together.  These 
phenomena  are  warnings  of  the  overaction  of 
the  drug  and  should  be  sought  for  and  heeded ; 
and,  though  it  is  permissible  to  continue  the 
use  of  the  remedy  beyond  this  point,  it  is  sel- 
dom thought  desirable  at  the  present  time; 
formerly,  however,  the  therapeutic  efBeiency 
of  mercury  as  an  antisyphilitic  was  believed  to 
be  fully  developed  only  when  pronounced  sali- 
vation was  observed.  If  the  use  of  the  remedy 
is  persisted  in  beyond  the  point  described,  the 
saliva  is  much  increased  in  amount  and  the 
gums  become  swollen,  spongy,  and  bleeding. 
These  effects  must  limit  the  employment  of 
mercury  in  all  eases.  A  persistence  in  its  use 
beyond  this  point  results  in  an  aggravation  of 
the  symptoms  already  observed ;  the  saliva  is 
enormous  in  amount,  as  well  as  thickened,  and 
runs  from  the  mouth  continually ;  the  gums  are 
peatly  swollen  and  bleed  much;  the  tongue 
is  increased  in  size,  it  may  be  very  greatly; 
the  teeth  become  loosened ;  the  entire  cavity 
of  the  mouth  is  congested  and  sensitive ;  and 
thsre  are  swelling  and  tenderness  of  all  the 
salivary  glands.  There  may  also  occur  slough- 
ing of  parts  of  the  mouth,  gangrene,  loss  of 
teeth,  severe  haBmorrhage,  and  necrosis  of  por- 
tions of  the  maxillary  bones.  It  the  phenomena 
of  mercurial  poisoning  have  reached  this  grav- 
ity, death  may  well  result,  and  even  if  recovery 
occurs  it  is  only  after  tedious  and  prolonged 
conva,lesoenoe,  for  a  considerable  amount  of 
constitutional  disturbance  accompanies  these 
local  manifestations.     Thus,  even  with  the 
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earlier  symptoms  of  mercurial  poisoning  there 
may  be  noticed  a  general  irritability,  with  in- 
creased pulse-rate  and  some  rise  of  temperature. 
In  the  severer  oases  nutrition  suffers  consid- 
erably, emaciation  and  aneemia  may  become 
extreme,  and  death  result  from  exhaustion. 
Ulcerations  of  the  skin  may  also  be  observed, 
as  well  as  alopecia,  eczematous  eruptions,  and 
a  diarrhoea  of  fetid  character.  This  acute  form 
of  poisoning  is  referred  to  as  acute  mercurial- 
ism,  and,  because  of  its  most  prominent  symp- 
tom, is  also  called  ptyalism  and  salivation. 
The  treatment  of  acute  mercurial  poisoning 
should  be  prophylactic,  and  the  suspension  of 
the  use  of  the  drug  should  follow  promptly 
upon  the  discovery  that  soreness  of  the  teeth 
exists  or  that  the  saliva  is  to  any  degree  in- 
creased in  amount.  If  ptyalism  is  established, 
astringent  and  cleansing  mouth  washes  are  to 
be  employed,  solutions  of  boric  acid,  potassium 
chlorate,  and  carbolic  acid  being  appropriate. 
In  the  severer  forms  of  ptyalism  it  is  recom- 
mended to  use  dilute  solutions  of  chlorinated 
soda  or  chlorinated  lime,  weak  solutions  of 
silver  nitrate,  or  lead  water.  Atropine  given 
internally  may  also  prove  beneficial. 

Occasionally  it  happens  that  certain  individu- 
als manifest  symptoms  of  the  poisonous  action 
of  mercury,  not  in  the  usual  way,  but  by  circu- 
latory weakening,  prjEcordial  distress,  pallor, 
nervous  irritability,  and  exhaustion.  With  the 
appearance  of  these  symptoms  the  administra- 
tion of  mercury  should  cease. 

When  the  absorption  of  too  great  an  amount 
of  mercury  follows  the  inhalation  of  its  vapour, 
as  may  happen  to  those  who  handle  mercury 
habitually,  though  in  such  cases  cutaneous  ab- 
sorption doubtless  plays  a  considerable  part, 
•  there  may  occur  a  diJBEerent  train  of  symp- 
toms, and  to  these  collectively  the  name 
mercurial  cachexia  is  applied.  In  such  cases 
are  seen  ansemia,  loss  of  flesh  and  strength, 
rheumatic  and  neuralgic  pains  in  various  parts 
of  the  body,  diarrhoea  and  various  disturbances 
of  secretion,  loss  of  hair,  swelling  of  the  limbs, 
and  a  variety  of  nervous  disturbances.  Excep- 
tionally such  a  state  may  follow  the  medicinal 
use  of  mercury  if  long  continued.  The  nerv- 
ous disturbances  observed  in  these  cases  are 
of  the  greatest  variety,  but  tremors  and  paraly- 
ses are  especially  common.  The  tremors  re- 
semble those  of  paralysis  agitans;  sometimes 
they  are  rather  startings  than  tremors,  and  may 
be  like  the  movements  of  chorea.  They  affect 
the  extremities  and  the  face  in  particular,  and 
seriously  interfere  with  voluntrary  movements 
of  the  parts.  The  paralysis  of  chronic  mercu- 
rial poisoning  may  be  a  monoplegia  or  the  af- 
fection may  be  extensive.  Anassthesia  also  may 
occur  and  is  of  variable  extent ;  it  is  rarely  ab- 
solute, however.  The  special  senses  may  be 
impaired,  neuralgia  may  occur,  epilepsy  has 
been  seen,  and  even  permanent  insanity  has 
taken  place.  These  nervous  symptoms  of 
chronic  mercurial  poisoning  may,  it  is  said,  re- 
sult from  a  single  exposure  to  the  inhalation  of 
mercurial  fumes.  The  pathological  cause  of 
these  nervous  phenomena  is  a  destructive  in- 
fluence which  the  metal  possesses  over  nerve 
protoplasm,  a  power  it  has  in  common  with 


others  of  the  metals,  notably  lead  and  arsenic. 
Like  them,  too,  mercury  is  competent  to  pro- 
duce the  degeneration  of  visceral  cells. 

The^  therapeutics  of  mercury  may  be  sepa- 
rated into  several  divisions.  As  a  tonic,  mercu- 
ry may  be  given  in  small  doses,  not  frequently 
repeated,  to  the  end  that  nutrition  may  im- 
prove and  the  cellular  richness  of  the  blood 
increase.  This  employment  of  mercury  as  a 
systemic  tonic  is  not  a  common  one,  apart  from 
its  use  in  the  aufemia  which  syphilis  produces, 
but,  though  the  hsematinic  action  is  doubtless 
more  manifest  in  the  syphilitic,  there  often  will 
result  a  considerable  improvement  in  ordinary 
forms  of  anmmia  from  the  judicious  adminis- 
tration of  a  mercurial,  especially  corrosive  sub- 
limate. 

As  indirect  cholagogues  and  digestive  stimu- 
lants, calomel  and  mercury  with  chalk  may  be 
advantageously  employed.  Biliousness  may 
thus  receive  benefit,  and  not  that  form  alone 
in  which  bile  is  deficient,  but  that  as  well  in 
which  its  production  is  unduly  great.  In  in- 
testinal dyspepsia,  too,  these  preparations  may 
be  of  service,  as  in  diarrhoeas  of  certain  vari- 
eties. In  various  other  conditions  which  may 
be  digestive  in  their  causation,  and  perhaps 
hepatic,  these  preparations  may  be  of  service. 
Of  such  conditions  rheumatism,  gout,  and  va- 
rious skin  diseases  are  examples.  Corrosive 
sublimate  may  be  employed  with  particular 
success  in  cases  where  the  secretion  of  bile 
is  deficient,  but  the  action  in  this  case  is  truly 
and  directly  cholagogue,  as  I  have  already  said. 
As  purges,  the  mercurials,  calomel  and  blue 
mass,  are  in~Constant  employment,  but  the  de- 
tailed consideration  of  their  uses  will  be  re- 
served until  these  preparations  are  individually 
presented. 

As  antiphlogistics  (antiplastics  would  be 
the  better  wordf)  the  mercurials  are  no  longer 
employed  to  the  same  extent  as  they  were  in 
former  years,  but  nevertheless  they  are  to  some 
degree  given  for  their  action  as  such  even  at 
the  present  day.  It  is  in  inflammations  of 
serous  membranes  that  they  are  particularly 
useful,  as  well  as  in  iritis.  They  are  only  to 
be  recommended  in  case  the  exudation  is  fibrin- 
ous and  the  disease  sthenic.  Given  early  and 
before  exudation  is  complete,  the  mercurials 
will  tend  to  diminish  fibrinous  exudation,  and 
their  continued  administration  will  lessen  the 
tendency  to  the  organization  of  the  exudate 
and  promote  its  absorption.  The  reason  for 
this  practice  lies  in  the  belief  that  the  admin- 
istration of  a  mercurial,  if  continued,  will 
diminish  the  amount  of  fibrin  the  blood  con- 
tains, and  hence  will  reduce  its  plasticity. 
Under  this  belief  the  therapeutics  of  former 
years  required  that  a  patient  thus  treated 
should  be  kept  in  a  condition  of  misery  from 
salivation,  but,  while  it  is  no  doubt  true  that 
under  these  circumstances  absorption  and 
elimination  are  more  rapid,  the  practice  is  ac- 
companied by  manifest  disadvantages.  For 
this  reason  the  antiphlogistic  use  of  mercurials 
at  the  present  day  is  limited  to  the  production 
of  the  least  of  buccal  symptoms,  and  nothing 
is  permitted  beyond  the  slightest  soreness  of 
the  teeth  and  the  metallic  taste  in  the  mouth. 
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To  guard  against  the  production  of  diarrhcea 
by  the  prolonged  employment  of  a  mercurial 
remedy,  it  is  wise  to  combine  the  drug  with  a 
small  amount  of  opium.  That  the  continued 
use  of  mercury  may  be  antiphlogistic  is  credi- 
ble, but  that  the  single  purgative  dose  of  calo- 
mel or  blue  mass  which  is  given  so  often  at  the 
invasion  of  acute  inflammatory  diseases  is  ac- 
tive by  virtue  of  antiphlogosis  in  the  anti- 
plastic  sense  is  not  to  be  believed. 

[Dr.  William  Murray  (Lancet,  Sept.  28, 
1895)  says  that  repeated  observation  has  con- 
vinced him  that  in  heart  diseases  mercury 
possesses  a  value  far  beyond  the  supposed 
alterative  nature  of  its  action — not,  he  says, 
that  it  fails  to  relieve  congested  vessels  by 
drainage  or  osmosis,  for  doubtless  this  lays 
the  foundation  of  its  further  action  on  the 
heart  itself,  and  it  would  fail  to  relieve  the 
heart  did  it  not  eliminate  biliary  and  other 
effete  matter  from  the  blood  and  tissues  of  the 
liver  and  portal  system,  for  instance;  but 
when  due  allowance  has  been  made  for  these 
primary  effects  there  remains  strong  evidence 
that  it  tells  upon  the  heart  itself.  Its  special 
benefits  are  exercised  in  cases  of  dilated  and 
hypertrophied  heart.  By  means  of  it  the 
thready,  weak,  rapid,  and  irregular  pulse  is 
made  full,  soft,  regular,  and  slow,  with  mani- 
fest relief  of  such  symptoms  as  dyspnoea,  pec- 
toral weight  and  tightness,  and  sensations  of 
faintness.  The  angina  sine  dolore,  he  says,  is 
often  marvellously  relieved  and  removed  by  3 
or  3  grains  of  blue  pill  three  times  a  day,  and 
the  severe  forms  of  angina  pectoris  not  infre- 
quently disappear  under  its  influence,  which 
is  more  lasting  than  that  of  the  nitrites,  nitro- 
glycerin, etc.,  which  afford  only  temporary  re- 
lief. To  give  digitalis  a  fair  chance,  says  Dr. 
Murray,  it  is  absolutely  necessary  to  pave  its 
way  by  preliminary  doses  of  mercury  and  to 
foster  its  action  by  repeated  doses.  Many  of 
the  cases  where  digitalis,  etc.,  fail,  or  seem 
to  fail,  by  supposed  accumulation  depend,  he 
says,  on  this :  that  we  are  giving  digitalis 
without  the  blue  pill  or  calomel,  and  it  often 
falls  to  the  lot  of  the  consultant  to  make  a 
great  hit  by  adding  the  use  of  a  mercurial  to 
the  previous  treatment.  Still  more,  says  Dr. 
Murray,  is  this  true  of  iron  and  digitalis  com- 
bined. We  see  a  patient,  he  says,  with  en- 
gorged vessels  and  labouring  heart  taking  iron 
and  digitalis  much  to  his  detriment — each  dose 
is  but  adding  fuel  to  the  fire — energizing  the 
heart  in  its  futile  attempts  to  drive  the  blood 
through  the  engorged  vascular  system,  and 
thus  exhausting  the  organ  in  its  hopeless 
struggle.  All  this  is  changed  by  frequently 
repeated  doses  of  mercury ;  the  portal  system 
is  drained,  the  water  from  the  general  vascular 
system  is  "exosmosed,"  dropsical  accumula- 
tions are  absorbed,  and  by  pushing  the  drug 
we  get  hold  of  the  heart  itself  and  produce  the 
slow,  soft,  regular,  and  effectual  pulse,  giving 
the  digitalis  or  strophanthus  a  fair  chance  to 
come  in  as  cardiac  tonics ;  and  at  last  we  com- 
plete the  circle  by  arriving  at  the  point  whence 
we  departed  with  the  patient  in  a  very  differ- 
ent condition,  and  we  can  give  the  iron  and 
digitalis  now  with  impunity — nay,  with  im- 


mense benefit.  The  question,  says  Dr.  Murray, 
naturally  arises,  How  does  it  act?  Is  it  a 
cardiac  tonic,  stimulant,  alterative,  or  what? 
Does  it  act  on  the  secondary  apparatus  of  the 
circulation  and  the  blood  itself  by  reducing 
the  resistance  of  the  vessels,  diminishing  the 
volume  of  blood,  and  altering  its  fibrinity  so 
as  to  make  it  circulate  more  freely  ?  Dr.  Mur- 
ray thinks  that  it  does  produce  these  eifects, 
and,  at  the  same  time,  that  it  soothes  the  heart 
by  purifying  the  blood  of  effete  accumula- 
tions.] 

As  an  antisypMlitic  mercury  has  been  more 
highly  esteemed  than  any  other  drug.  That 
it  is  not  necessary  in  all  cases  of  syphilis  is 
true,  but  it  is  equally  true  that  in  many  cases 
it  is  indispensable.  As  to  the  propriety  of  ad- 
ministering this  remedy  in  the  first  stage  opin- 
ions differ,  some  maintaining  that  the  mere 
induration  of  the  primary  lesion  should  afford 
proof  enough  of  the  syphilitic  character  of  the 
case  and  indicate  the  immediate  beginning  of 
a  mercurial  course,  while  others  hold  that  the 
secondary  symptoms  should  be  awaited  to 
afford  convincing  proof  that  the  malady  is  in 
truth  constitutional.  No  doubt  the  latter 
view  is  correct,  for  there  seems  little  reason  to 
believe  that  urgency  is  ordinarily  demanded 
in  such  cases,  even  if  they  are  syphilitic,  and 
it  can  not  be  possible,  even  for  the  most  expe- 
rienced, to  say  absolutely  and  certainly  whether 
a  certain  ulcer  is  or  is  not  specific.  If,  there- 
fore, a  non-specific  ulcer  is  treated  as  a  specific 
one,  by  the  giving  of  mercury,  the  diagnosis 
must  for  a  long  time,  and  perhaps  forever,  re- 
main in  doubt,  and  thus  much  injustice  may 
be  done,  for  who  shall  know  that  the  case  is 
not  one  of  syphilis  in  which  the  appearance  of 
later  symptoms  has  been  prevented  by  the 
treatment?  That  the  larger  number  of  cases 
of  syphilis  in  the  secondary  stage  require  mer- 
cury is  generally  conceded,  and  in  hereditary 
syphilis  the  same  demand  exists.  In  tertiary 
syphilis  an  iodide  is  generally  more  employed 
than  mercury,  but  it  can  not  be  doubted  that 
in  this  stage  the  addition  of  mercury  to  the 
iodide  will  often  be  productive  of  greater  ra- 
pidity of  cure  ;  and  when  the  tertiary  lesion, 
perhaps  a  gumma,  is  so  situated  that  its  pres- 
ence is  a  menace  to  a  delicate  and  important 
part  of  the  body,  especially  any  part  of  the 
nervous  system,  its  rapid  removal  is  urgently 
demanded,  and  this  is  effected  more  surely  by 
the  use  of  mercury  with  the  iodide  than  by 
the  use  of  the  iodide  alone. 

In  giving  mercury  for  the  cure  of  syphilis  it 
should  not  be  so  freely  given  that  salivation 
may  occur,  else  a  new  suffering  and  a  great 
one  is  added  and  little  or  nothing  is  gained. 
The  limit  of  physiological  activity  manifested 
in  such  cases  should  be  slight  tenderness  of  the 
teeth,  and  to  prevent  the  further  manifesta- 
tions of  the  remedy  upon  the  mouth  it  is  well 
to  use  a  mildly  cleansing  and  astringent  mouth 
wash  during  a  mercurial  course.  The  treat- 
ment is  generally  pursued  throughout  the 
active  manifestations  of  the  disease,  with  inter- 
missions of  a  few  weeks  to  promote  elimina- 
tion and  to  maintain  the  health  of  the  body 
and  its  reaction  to  the  remedy.    The  treatment 
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is  furthermore  usually  continued,  at  intervals, 
for  a  year  or  eighteen  months  after  the  disap- 
pearance of  the  last  symptom.  How  the  anti- 
syphilitic  action  of  mercury  is  to  be  explained 
we  are  quite  unaware.  The  remedy  promotes 
tissue  change  throughout  the  body,  it  increases 
absorption  and  augments  elimination.  Per- 
haps these  are  sufHoient  to  explain  the  cura- 
tive action  of  mercury  upon  syphilis,  but  other 
remedies,  to  a  greater  or  lesser  degree,  have 
the  same  action  upon  nutrition  that  mercury 
has,  and  yet  their  elEciency  in  syphilis  is  not 
so  great.  "Whatever  the  explanation,  it  is  cer- 
tain that  mercury  is  curative  in  syphilis. 

[In  cases  in  which  mercury  fails  to  show  its 
usual  remedial  action  important  benefit  has 
been  derived  from  the  use  of  cantharidin  as 
an  adjunct.  At  a  meeting  of  the  Hufeland 
Society  of  Berlin  (Dtsch.  Med.-Ztg.,  Jan.  9, 1896) 
Dr.  Liebreioh  presented  a  patient  in  whom  was 
exemplified  the  stimulating  action  of  canthari- 
din. The  man  had  syphilis,  and  had  been 
treated  with  mercury  without  the  least  benefit 
until  cantharidin  also  had  been  used,  when  the 
mercury  had  exerted  its  usual  curative  action 
and  the  syphilitic  manifestations  had  subsided. 
At  the  time  he  was  shown  the  man  considered 
himself  well  and  was  pronounced  cured.  At 
the  same  meeting  Dr.  Saalfeld  said  that  he  had 
treated  a  number  of  patients  with  mercury  and 
cantharidin  simultaneously.  Some  of  them  had 
manifestly  had  pulmonary  tuberculosis,  in 
which  disease,  as  was  well  known,  great  cau- 
tion was  necessary  in  the  use  of  mercury.  In 
others  of  them  syphilitic  ulcers  had  defied  an 
exclusive  treatment  with  either  mercury  or 
iodide  of  potassium.  The  speaker  had  found 
that  he  could  treat  the  tuberculous  patients 
with  ordinary  doses  of  mercury  without  any 
harm  resulting,  provided  he  gave  them  can- 
tharidin at  the  same  time ;  and  in  both  these 
groups  of  patients  indolent  ulcers  that  had  be- 
fore shown  no  tendency  to  heal  had  improved 
under  the  use  of  cantharidin.] 

There  are  several  methods  by  which  mercury 
maybe  introduced  within  the  body  and  its  con- 
stitutional effects  evoked.  It  may  be  given  by 
inunction.  This  is  practised  usually  with  the 
oflicial  ointment  of  mercury,  and  the  method 
will  be  presented  when  the  consideration  of 
mercurial  ointment  is  reached.  Mercury  may 
be  used  by  fuimgation.  This  will  be  consid- 
ered when  calomel  is  discussed.  It  may  be 
given  by  the  rectum,  and  there  are  oiEoial  sup- 
positories of  mercury,  suppositoria  hydrargyri 
(Br.  Ph.).  The  rectal  administration,  however, 
is  not  to  be  recommended.  It  is  most  com- 
monly given  hy  the  mouth,  the  preparation  va- 
rying with  the  exigencies  of  the  case  and  the 
preferences  of  the  prescriber.  The  more  active 
and  irritant  preparations  are  to  be  given  after 
meals,  and  in  fact  it  is  well  to  administer  all 
preparations  which  are  designed  for  systemic 
effect  at  this  time,  that  absorption  may  be  more 
naturally  effected.  The  use  of  mercurials  for 
hepatic  and  intestinal  effect,  however,  has  no 
such  requirements,  and  purgatives,  as  we  know, 
are  more  active  if  given  during  fasting.  Final- 
ly, mercury  may  be  administered  hypodermic- 
ally  or  by  intravenous  injection.    The  latter 


method  is  objectionable  and  dangerous,  and 
it  is  not  my  purpose  to  describe  it ;  the  former 
is  objectionable,  too,  as  is  all  prolonged  hy- 
podermic treatment,  but  is  certainly  less 
dangerous  than  intravenous  injection.  The 
hypodermic  method,  however,  has  the  advan- 
tage of  rapidity  of  action,  and  many  excellent 
results  have  been  reported  from  its  use.  Sev- 
eral mercurial  salts  have  been  recommended 
for  subcutaneous  injection,  among  them  the 
formamide,  the  albuminate,  the  peptonate,  and 
the  bichloride.  The  bichloride  is  the  prepara- 
tion most  commonly  employed  ;  according  to 
Bartholow,  a  suitable  solution  may  contain  1 
grain  of  corrosive  sublimate  and  1  fl.  drachm 
each  of  glycerin  and  distilled  water.  Of  this,  10 
minims  may  be  injected  once  a  day.  Another 
solution,  recommended  by  Matthes,  contains  15 
grains  of  corrosive  sublimate,  30  grains  of  sodi- 
um chloride,  and  3  oz.  of  distilled  water.  Of  this, 
15  minims  are  injected  every  other  day.  The 
peptonate  may  be  employed,  but  is  unstable  and 
likely  to  cause  irritation.  In  all  cases  the  in- 
jection should  be  made  deep  into  the  tissues, 
and  the  back  is  the  place  usually  selected  for 
the  purpose.  Induration  of  long  continuance 
is  a  common  result  of  this  practice  and  abscess 
is  not  unusual. 

Thus  far  mercury  has  been  dealt  with  in  a 
general  way  and  those  things  only  have  been 
considered  which  concerned  it  and  its  salts  in 
common.  Many  deviations  from  these  gener- 
alizations must  be  made  with  regard  to  the 
mercurial  salts,  because  of  individual  charac- 
teristics which  they  possess,  and  it  is  therefore 
necessary  that  these  combinations  and  salts  of 
mercury  should  each  be  separately  considered. 

Metallic  mercury  enters  into  a  number  of 
official  preparations.  In  all  these  it  exists  in  a 
state  of  fine  division,  and  its  action  is  there- 
tore  that  which  has  already  been  described. 
Mass  of  mercury,  massa  hydrargyri  (U.  S.  Ph.), 
mercurial  pill,  pilula  hydrargyri  (Br.  Ph.), 
blue  mass,  blue  pill,  is  metallic  mercury  tritu- 
rated with  several  excipients  until  no  mercu- 
rial globules  are  visible,  either  to  the  naked  eye 
or  by  a  low-power  microscope.  The  constitu- 
ents, according  to  the  U.  S.  Ph.,  are  33  parts  of 
mercury,  5  of  powdered  licorice,  25  of  pow- 
dered althaea,  3  of  glycerin,  and  34  of  honey  of 
rose.  According  to  the  Br.  Ph.,  the  composi- 
tion is  3  parts  of  mercury,  3  parts  of  confec- 
tion of  roses,  and  1  part  of  powdered  licorice 
root.  The  dose  is  from  1  to  15  grains.  The 
remedy  is  usually  given  rolled  into  a  pill,  and 
the  familiar  expression  a  "  blue  pill  "  generally 
signifies  3  or  5  grains  of  the  mass  so  treated. 
Blue  mass  is  an  excellent  preparation  of  mer- 
cury. It  is  little  irritating  and  it  is  adapted 
to  alterative  as  well  as  to  cathartic  uses.  For 
its  alterative  action,  doses  of  1  grain  may  be 
administered  and  rather  frequently  repeated. 
Larger  doses  may  be  employed  where  haste  is 
necessary,  but  irritation  of  the  intestines  is 
then  apt  to  occur  unless  a  small  amount  of 
opium  is  combined  with  the  remedy.  A  dose 
of  from  5  to  15  grains  is  suitable  for  a  cathartic 
action,  and  blue  mass  is  particularly  to  be  rec- 
ommended in  cases  where  a  pronounced  effect 
upon  the  liver  is  desired.    Like  calomel,  how- 
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ever,  another  cathartic,  preferably  a  saline, 
should  follow  it,  for  otherwise  its  action  is  un- 
satisfactory or  incomplete. 

Mercury  with  chalk,  hydrargyrum  cum  creta 
(U.  S.  Ph.,  Br.  Ph.),  gray  powder,  is  also  a  trit- 
uration of  mercury,  the  process  being  carried 
on  until  mercurial  globules  disappear.  Ac- 
cording to  the  U.  S.  Ph.,  it  is  made  of  38  parts 
of  mercury,  10  of  clarified  honey,  and  57  of  pre- 
pared chalk  ;  sufiioient  water  is  also  employed 
to  aid  in  the  trituration,  but  this  is  afterward 
removed  by  drying.  According  to  the  Br.  Ph., 
it  contains  1  oz.  of  mercury  and  3  oz.  of  pre- 
pared chalk.  It  is  a  grayish  powder  which  has 
no  odour.  The  American  preparation  has  a 
slightly  sweetish  taste.  Both  preparations  are 
insoluble  in  water.  The  dose  of  the  British 
preparation  is  from  3  to  8  grains,  but  doses  of 
much  larger  size  are  allowable,  even  to  -J-  a 
drachm.  Eight  grains  of  the  American  prepa- 
ration contain  about  3  grains  of  mercury.  Mer- 
cury with  chalk  is  similar  to  blue  mass  in  action, 
but  is  weaker  still.  It  is  a  good  alterative 
and  particularly  serviceable  in  intestinal  disor- 
ders in  which  bile  production  is  insufficient. 
The  chalk  it  contains  serves  to  give  the  prepa- 
ration a  a  antacid  power,  and  therefore  to  ren- 
der it  useful  in  diarrhtea.  It  may  be  used  as 
an  antisyphilitic  for  children.  The  dose  for  a 
child  is  from  1  to  2  grains. 

Mercurial  ointment,  U7iguenium  Tiydrargyri 
(IT.  S.  Ph.,  Br.  Ph.),  unguentum  hydrargyri 
cinereum  (Ger.  Ph.),  blue  ointment,  is  an  in- 
corporation of  mercury  with  a  fatty  base,  the 
mixture  being  so  intimate  that  no  mercurial 
globules  are  observable.  The  preparation  of 
the  D.  S.  Ph.  contains  50  parts  of  mercury,  25 
of  lard,  23  of  suet,  and  2  of  oleate  of  mercury, 
the  last-named  ingredient  aiding  in  the  easier 
extinguishment  of  the  metallic  mercury.  The 
German  preparation  contains  10  parts  of  mer- 
cury, 18  of  lard,  and  7  of  suet.  The  prepara- 
tion of  the  Br.  Ph.  contains  16  parts  each  of 
mercury  and  prepared  lard  and  1  part  of  pre- 
pared suet.  There  is  also  recognised  a  com- 
pound qintment  of  mercury,  ungiientuni 
hydrargyri  eompositum  (Br.  Ph.),  which  con- 
tains 6  parts  of  ointment  of  mercury,  3  parts 
each  of  yellow  wax  and  olive  oil,  and  1-J  part 
of  camphor.  The  camphor  is  thought  to  pro- 
mote the  absorption  of  the  mercury.  Mercu- 
rial ointment  is  usually  applied  with  inunction. 
It  may  be  used  as  a  resolvent  in  local  indura- 
tions and  enlargements,  especially  those  of  the 
lymph  glands,  such  as  iubo.  It  is  oftener  em- 
ployed for  its  constitutional  action  in  syphilis, 
and  may  take  the  place  of  internal  medication 
when  that  is  ill  borne,  or  may  be  used  in  com- 
bination with  it  to  accelerate  the  cure.  It  is  a 
disagreeable  method  of  treatment,  however ; 
accuracy  of  dose  is  not  possible  with  it,  and 
salivation  is  easily  produced.  The  rubbing  is 
usually  done  once  a  day,  in  some  cases  twice  ; 
the  amount  of  ointment  employed  is  from  15 
to  30  grains,  unless  salivation  is  sought  for,  and 
in  that  case  a  drachm  may  be  used.  The  parts 
of  the  body  into  which  the  ointment  is  ruobed 
are  those  where  the  integument  is  least  thick, 
and  the  inner  aspect  of  the  legs,  thighs,  and 
arms,  the  axilliB,  the  inguinal  regions,  and  the 


flanks  are  usually  the  situations  which  are 
chosen.  The  treatment  is  generally  a  pro- 
longed one,  and  therefore  the  parts  named 
should  be  used  in  rotation,  for  if  one  part  only 
is  used,  irritation  and  eruption  will  generally 
occur  there,  to  the  disadvantage  of  the  patient 
and  to  the  interference  with  further  applica- 
tions to  that  part.  The  rubbing  is  continued 
until  the  ointment  is  absorbed,  and  previous 
washing  of  the  part  with  soap  and  water  is 
thought  to  favour  its  more  rapid  absorption. 

Mercurial  ointment  may  be  used  for  the 
treatment  of  infantile  syphilis,  a  piece  as  large 
as  a  hickory  nut  being  spread  each  day  upon 
the  abdominal  binder  which  is  usually  worn, 
the  binder  being  unchanged  until  it  becomes 
stiffened,  when  a  fresh  one  is  substituted.  A 
mixture  of  equal  parts  of  mercurial  ointment 
and  belladonna  ointment  is  useful  as  a  resolv- 
ent and  anodyne  for  application  to  acute  and 
subacute  articular  inflammations.  A  similar 
application  may  be  useful  in  localized  and  even 
in  general  peritonitis,  and  its  efficacy  is  said 
to  be  increased  by  covering  the  ointment  with 
a  poultice.  The  danger  of  absorption  from  the 
too  generous  application  is  great,  rather  more, 
however,  from  the  belladonna  than  from  the 
mercu,ry.  Mercurial  ointment  may  be  service- 
able to  promote  absorption  in  joint  diseases 
with  articular  effusion,  and  its  resolving  ac- 
tion in  the  subacute  stage  of  orchitis  and 
epididymitis  is  well  known.  The  addition  of 
camphor  to  mercurial  ointment  is  recom- 
mended by  some ;  "  Scott's  dressing  "  consists 
of  1  oz.  of  mercurial  ointment  combined  with 
1  drachm  of  camphor.  It  is  doubtful  whether 
it  accomplishes  anything  beyond  making  the 
application  more  irritating.  Occasionally  mer- 
curial inunction  is  practised  upon  blistered 
surfaces. 

Mercurial  plaster,  emplastrum  hydrargyri 
(U.  S.  Ph.,  Br.  Ph.,  Ger.  Ph.),  according  to  the 
U.  S.  Ph.,  contains  300  parts  of  mercury  tritu- 
rated with  13  parts  of  oleate  of  mercury  until 
the  metallic  globules  disappear,  when  enough 
lead  plaster  is  added  to  make  the  mixture  con- 
tain 1,000  parts.  The  British  preparation 
contains  164  parts  of  mercury,  7  parts  of  olive 
oil,  1  part  of  sublimed  suphur,  and  328  parts 
of  lead  plaster,  compounded,  of  course,  with 
the  usual  trituration.  The  plaster  of  the  Ger. 
Ph.  contains  2  parts  of  mercury,  1  part  of  tur- 
pentine, 6  parts  of  lead  plaster,  and  1  part  of 
yellow  wax.  Mercurial  plaster  is  applied  over 
syphilitic  nodes  and  glandular  and  other  en- 
largements for  the  sake  of  its  resolvent  action. 
It  may  be  useful  in  chronic  synovitis  by  virtue 
of  contributing  to  resolution,  counter-irritation, 
and  mechanical  support.  It  is  thought  capable 
of  diminishing  enlargement  of  the  spleen  due 
to  chronic  malarial  poisoning.  Absorption  of 
mercury  in  sufficient  quantity  to  cause  ptya- 
lism  may  happen  from  .the  use  of  the  plaster ; 
it  therefore  behooves  the  medical  attendant 
to  watch  the  condition  of  the  gums  and  teeth 
with  care.  Mercurial  plaster  has  been  recom- 
mended to  prevent  the  pitting  of  small-pox.  It 
seems  efficacious  if  applied  to  the  pustules 
early,  but  not  more  so  'than  mercurial  oint- 
ment, and  in  fact  the  plaster  at  the  present 
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time  has  far  less  use  in  all  suitable  conditions 
than  the  ointment. 

A  preparation  of  similar  utility,  which  is 
perhaps  more  stimulating,  because  of  its  other 
important  ingredient,  is  ammoniac  plaster 
with  mercury,  ammoniacum  and  mercury  plas- 
ter, emplastrum  ammoniaci  cum  hydrargyro 
(U.  S.  Ph.,  Br.  Ph.).  This,  according  to  the  Br. 
Ph.,  contains  656  parts  of  ammoniac,  164  parts 
of  mercury,  7  parts  of  olive  oil,  and  1  part  of 
sublimed  sulphur ;  and,  according  to  the  U.  S. 
Ph.,  720  parts  of  ammoniac,  180  of  mercury, 
8  of  oleate  of  mercury,  and  enough  lead  plaster 
to  make  1,000.  Diluted  acetic  acid  to  the 
amount  of  1,000  parts  is  also  used  in  the  mak- 
ing, but  is  afterward  dissipated  by  evaporation. 
Like  mercurial  plaster,  this  preparation  is  at 
times  applied  over  chronically  enlarged  livers 
and  spleens  with  the  expectation  that  their 
diminution  will  be  accomplished. 

Liniment  of  mercury,  linimentum  hydrargyri 
(Br.  Ph.),  contains  1  part  each  of  ointment  of 
mercury,  solution  of  ammonia,  and  liniment  of 
camphor.  It  is  a  stimulating  and  discutient 
application  employed  to  effect  the  absorption 
of  fluid  effusions  and  of  chronic  articular  and 
glandular  enlargements  and  of  various  indura- 
tions, especially  those  which  are  syphilitic.  One 
drachm  is  the  amount  generally  applied,  and 
it  is  to  be  rubbed  upon  the  diseased  part  once 
or  twice  daily.  It  should  be  shaken  before 
being  used.  Salivation  is  said  to  be  exceed- 
ingly likely  from  its  employment. 

Mercurial  suppositories,  suppositoria  hy- 
drargyri (Br.  Ph.),  contain  5  grains  of  oint- 
ment of  mercury  and  10  grains  of  oil  of 
theobroma  in  each.  They  may  be  used  as 
substitutes  for  the  internal  administration  or 
the  inunction  of  mercury.  They  are  seldom 
employed. 

Mercury  Oxides. — The  official  oxides  of 
mercury  are  two  in  number — the  yellow  and  the 
red.  Yellow  mercuric  oxide,  hydrargyri  oxi- 
dum  flamtm  (U.  S.  Ph.,  Br.  Ph.),  hydrargyrum 
oxydatum  via  humida  paratum  (Ger.  Ph.),  is  a 
yellow  amorphous  powder  without  odour  and 
of  metallic  taste.  It  is  insoluble  in  water,  is 
permanent  in  the  air,  and  becomes  darker  upon 
exposure  to  light.  It  differs  from  the  red 
oxide  in  being  amorphous  and  more  finely 
divided.  It  is  for  this  reason  that  the  yellow 
oxide  is  so  much  employed  in  ophthalmic 
practice,  for  the  red  oxide,  no  matter  how  care- 
fully pulverized,  will  still  contain  irritating 
crystalline  particles.  Ointment  of  yellow 
mercuric  oxide,  unguentum  hydrargyri  oxidi 
flavi  (U.  S.  Ph.),  the  preparation  in  which  it  is 
used,  contains  10  per  cent,  of  yellow  mercuric 
oxide.  This  is  too  strong  for  most  cases,  how- 
ever, and  the  ointments  used  in  diseases  of  the 
eye  contain  generally  not  more  than  4  grains  of 
the  oxide  in  1  drachm  of  any  simple  and  un- 
irritating  ointment,  such  as  vaseline,  lanolin, 
or  lard.  In  acute  conjunctivitis  an  ointment 
containing  |  a  grain  of  the  oxide  to  1  drachm 
may  be  useful,  but  it  is  in  affections  of  the  lids 
that  the  mercurial  salt  is  especially  efficient. 
In  chronic  marginal  hlephantis  or  eczema  of 
the  lids  an  ointment  which  contains  2  grains  to 
the  drachm  is  useful,  but  should  not  be  allowed 


to  enter  the  eye.  It  is  to  be  applied  at  bed- 
time. The  ointment  may  be  introduced  into 
the  eye  in  phlyctcenular  ophthalmia,  a  piece  of 

f)in-head  size  being  placed  beneath  the  upper 
id ;  and  in  corneal  opacities  the  ointment  may 
be  used  in  connection  with  massage.  An  oint- 
ment containing  1  grain  to  the  drachm  is 
thought  serviceable  in  chronic  rhinitis,  and  a 
2  to  4-'per-cent.  ointment  may  be  a  useful  ap- 
plication to  small  patches  of  eczema. 

Red  mercuric  oxide,  hydrargyri  oxidum  ru- 
hrum  (U.  S.  Ph.,  Br.  Ph.),  hydrargyrum  oxyda- 
tum (Ger.  Ph.),  red  precipitate,  has  the  same 
chemical  formula,  BgO,  as  the  yellow  oxide. 
It  differs  from  it  in  being  crystalline.  It  ap- 
pears in  orange-red  crystalline  scales  or  in  a 
crystalline  powder  which  becomes  more  yellow 
the  finer  it  is  divided.  It  has  no  odour,  but 
has  a  metallic  taste.  It  is  permanent  in  the 
air  and  is  practically  insoluble  in  water.  Like 
the  yellow  oxide,  the  red  oxide  is  rarely  given 
internally,  because  of  its  severity  of  action.  It 
is  somewhat  employed  in  ophthalmic  practice, 
but  has  largely  been  displaced  by  the  yellow 
oxide.  It  may  be  used  as  a  stimulant  and 
escharotic  application,  when  finely  powdered, 
in  the  treatment  of  unhealthy  ulcerations.  It 
is  ordinarily  employed  in  the  ointment  of  red 
mercuric  oxide,  unguentum  hydrargyri  oxidi 
rubri  (U.  S.  Ph.,  Br.  Ph.),  unguentum  hydrar- 
gyri rubrum  (Ger.  Ph.).  This  ointment,  ac- 
cording to  the  U.  S.  Ph.,  contains  10  parts  of 
finely  powdered  red  mercuric  oxide,  5  of  castor 
oil,  and  85  of  ointment.  The  British  ointment 
contains  1  part  of  finely  powdered  red  oxide 
of  mercury,  IJ  part  of  hard  paraffin,  and  5^ 
parts  of  soft  paraffin.  The  German  ointment 
contains  10  per  cent,  of  red  oxide  of  mercury 
in  paraffin  ointment.  The  employment  of  the 
ointment  of  red  oxide  of  mercury  is  in  the 
same  class  of  cases  as  are  treated  with  the  oint- 
ment of  the  yellow  oxide,  but  the  latter  prep- 
aration is  in  many  cases  to  be  preferred 
because  of  its  being  less  irritating.  The  oint- 
ment of  red  oxide  is,  however,  a  serviceable 
and  suitable  application  for  unhealthy  ulcera- 
tions, especially  those  which  are  venereal. 
Absorption  in  sufficient  quantity  to  cause 
ptyalism  may  follow  its  use  if  the  area  of 
application  is  unduly  large.  The  ointment  of 
red  oxide  of  mercury  is  sometimes  used  in  com- 
bination with  other  remedies  for  the  relief  of 
parasitic  skin  diseases.  A  combination  much 
employed  in  ringworm  of  the  scalp  is  : 

B  Ointment  of  red  mercuric  oxide  1-J  drachm  ; 

Sulphur  ointment 3  drachms ; 

Ointment  of  zinc  oxide to  1  oz. 

Mix.    To  be  rubbed  in  twice  daily. 

Oleate  of  mercury,  oleatum  hydrargyri 
(U.  S.  Ph.,  Br.  Ph.),  according  to  the  U.  S.  Ph., 
is  composed  of  2  parts  of  yellow  mercuric 
oxide  and  8  of  oleic  acid.  The  British  prepa- 
ration is  weaker,  containing  1  part  of  yellow 
oxide  of  mercury  and  9  parts  of  oleic  acid. 
This  preparation  resembles  mercurial  ointment 
in  action,  but  is  more  absorbable  as  well  as 
more  irritating.  To  diminish  its  irritant  ac- 
tion, morphine  (not  one  of  its  salts)  may  be 
combined  with  it  in  the  proportion  of  1  grain 
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to  1  draohm.  Oleate  of  mercury  may  be  ad- 
vantageously substituted  for  blue  ointment  in 
the  treatment  of  syphilis,  but  it  should  not  be 
rubbed  in  as  blue  ointment  is,  or  at  least  not 
so  vigorously,  on  account  of  its  irritant  prop- 
erties. Thus  employed,  it  has  the  advantage 
over  blue  ointment  of  being  far  more  cleanly. 
Oleate  of  mercury  is  an  excellent  application 
to  promote  resolution  in  inflammatory  indu- 
rations, chronic  articular  enlargements,  and 
similar  inflammatory  conditions  of  chronic 
character.  It  is  also  useful  as  an  antiparasitic 
in  sycosis  and  tinea  tonsurans,  as  well  as  in 
some  varieties  of  eczema. 

Mercury  CMorides. — Mercurous  chloride, 
mild  mercurous  chloride,  hydrargyri  chlori- 
dum  mite  (XJ.  S.  Ph.).  subchloride  of  mercury, 
hydrargyri  subchloridum  (Br.  Ph.),  mild  chlo- 
ride of  mercury,  chloride  of  mercury,  hydrar- 
gyrum chloratum  (Ger.  Ph.),  hydrargyrum 
chloratum  vapore  paratum  (Ger.  Ph.),  calomel, 
calomelas,  is  a  white  impalpable  powder  with- 
out odour  or  taste.  It  is  insoluble  in  water 
and  in  alcohol.  It  is  permanent  in  the  air. 
Its  formula  is  HgsCIi.  Calomel  is  one  of  the 
most  valuable  purgatives  we  possess,  if  not  the 
most  valuable.  It  is  slow  in  its  action,  it  is 
true,  and  often  unreliable  as  well.  It  is  apt  to 
be  retained,  and  therefore  may  subject  the 
patient  to  the  possibility  of  too  much  mercu- 
rial absorption,  but  all  these  objections  are 
easily  overcome  by  combining  it  with  another 
purgative,suchasjalap,seammony,  or  gamboge, 
or  following  it  in  six  or  seven  hours  by  a 
saline  cathartic.  Calomel  may  cause  griping, 
too,  but  this  is  not  properly  to  be  attributed 
to  the  calomel  itself,  for  it  is  a  very  mild  and 
unirritating  preparation,  but  rather  to  the 
acrid  bile  which  it  causes  the  liver  to  disgorge. 
For  the  same  reason,  bilious  vomiting  may  fol- 
low the  use  of  calomel,  but  not  because  of  the 
drug  itself,  for  calomel  is  indeed  sedative  to 
the  gastric  mucous  membrane,  being  retained 
when  other  remedies  would  be  rejected,  and 
often  efficient  as  an  antemetic  when  given  in 
small  doses.  It  is  beeause  of  its  action  upon 
the  liver  that  calomel  is  so  serviceable  a 
cathartic ;  though  blue  pill,  indeed,  acts  simi- 
larly, it  is  not  so  efficient  as  calomel  is.  The 
action  of  calomel  is  to  cause  an  increase  of 
biliary  discharge  from  the  liver  and  bile  ducts, 
and  therefore  its  action  in  purgative  doses  is 
of  the  greatest  value  in  conditions  like  Jaun- 
dice, malarial  fevers,  and  "  biliousness,"  where 
biliary  discharge  is  deiicient  and  where  portal 
congestion  exists.  Apart  from  the  hepatic 
activity  which  follows  the  use  of  a  single 
purgative  dose  of  calomel,  a  similar  and  even 
more  vigorous  action  is  obtained  from  the  use 
of  small  doses  frequently  repeated,  and  many 
prefer  to  elicit  hepatic  and  intestinal  secretion 
by  the  administration  of  from  \-  to  ^-grain 
doses  every  half  hour  or  hour  until  catharsis 
occurs  or  until  3  or  3  grains  have  been  taken. 
The  action  of  calomel  as  an  intestinal  altera- 
tive is  evoked  by  the  use  of  doses  which  are 
smaller  still,  and  infantile  diarrhoea  is  often 
much  benefited  by  the  administration  of  Calo- 
mel in  doses  of  from  i\,  to  -J-  of  a  grain  every 
two  or  three  hours;  while  adults  with  diar- 


rhoea may  take  from  \  to  i  of  a  grain  every 
hour  or  two.  The  benefit  is  soon  apparent  in 
an  improvement  of  the  character  of  the  move- 
ments and  a  cessation  of  the  nausea,  if  there 
has  been  any.  In  functional  disturbances  of 
the  liver  associated  with  deficiency  in  the  bile 
eliminated,  from  i  to  1  grain  of  calomel  may 
be  taken  with  advantage  each  night  or  every 
second  night,  and  followed  by  a  saline  cathartic 
next  morning.  Purgative  doses  of  calomel  are 
anthelminthic,  it  is  said,  apart  from  the  action 
they  may  have  to  expel  worms  by  virtue  of 
cattarsis.  For  habitual  constipation  calomel 
is  not  a  desirable  remedy,  but  for  occasional 
constipation,  especially  in  those  of  "  bilious " 
habit,  it  may  well  be  employed.  The  purgative 
dose  of  calomel  ranges  from  5  to  15  grains,  but 
15  grains  is  an  unusually  large  dose,  and  10 
grains  is  seldom  exceeded  where  purgation  is 
intended.  Tet  much  larger  doses  are  often 
given  as  general  sedatives  in  the  earliest  hours 
of  acute  febrile  and  inflammatory  diseases  such 
as  pneumonia,  dysentery,  cholera,  and  yellow 
fever.  In  fact,  many  think  this  procedure  able 
even  to  abort  pneumonia  if  used  sufficiently 
early  in  the  disease.  The  doses  used  thus  are 
often  enormous,  20  grains  being  the  smallest, 
40  grains  common,  and  60  grains  not  rare. 
Moreover,  these  doses  are  often  repeated  in 
half  an  hour  or  an  hour,  according  to  necessity. 
Curiously  enough,  no  hypercatharsis  results 
from  such  treatment,  for  it  seems  that  15 
grains  is  about  as  large  a  dose  as  can  be  used 
effectively  as  a  cathartic.  The  explanation  of 
this  is  thought  to  lie  in  the  fact  that  calomel 
given  by  the  mouth  is  converted  into  a  black 
oxide  of  mercury  in  the  intestines,  and  is  dis- 
solved in  the  alkaline  and  fatty  fluids  there 
present.  These  fluids  can  convert  and  absorb 
only  a  limited  quantity  of  calomel,  and  there- 
fore the  rest,  so  far  as  catharsis  is  concerned, 
remains  inactive.  This  explanation  seems  to  be 
satisfactory,  though  it  must  be  confessed  that 
we  are  not  so  familiar  with  intestinal  chemistry 
as  might  be  desired.  The  theory  that  calomel 
is  active  because  it  is  converted  in  the  stomach 
into  corrosive  sublimate  is  no  longer  credited, 
though  it  is  possible  that  this  conversion 
may  sometimes  occur  and  that  the  occasional 
untoward  action  of  the  remedy  may  so  be 
explained.  Calomel  in  fractional  doses  is  serv- 
iceable as  a  diuretic,  but  the  danger  of  ptya- 
lism  is  great. 

Calomel  may  also  be  employed  as  an  altera- 
tive in  constitutional  syphilis.  For  this  pur- 
pose from  -J-  to  J  of  a  grain  may  be  given  three 
times  a  day.  If  rapid  action  and  salivation  are 
desired,  the  frequency  of  administration  should 
be  greater ;  but,  as  the  treatment  is  generally 
prolonged,  it  often  becomes  necessary  in  such 
cases  to  combine  a  small  amount  of  opium 
with  each  dqse,  else  undesirable  intestinal 
activity  may  ensue.  The  constitutional  ef- 
fects of  mercury  may  be  evoked  by  calomel 
fumigation.  This  is  performed  by  placing 
the  naked  patient  in  a  chair  and  surrounding 
him  from  the  neck  down,  as  well  as  the  chair, 
with  a  blanket.  Beneath  the  chair  is  placed  a 
spirit  lamp,  over  which  is  situated  a  small  dish 
to  contain  the  calomel  and  resting  in  another 
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dish  containing  water.  One  dish  alone  may 
be  employed  if  necessary,  and  in  that  case  the 
calomel  is  simply  placed  in  it  together  with 
about  3  oz.  of  water.  The  patient  being  seated, 
the  lamp  is  lighted,  and  the  fumes  of  calomel 
rising,  together  with  watery  vapour,  are  depos- 
ited upon  the  surface  of  the  patien  t  and  are  read- 
ily absorbed.  The  duration  of  the  fumigation 
should  be  about  fifteen  minutes.  It  may  be  used 
once  or  twice  a  week.  The  amount  of  calomel 
employed  is  usually  between  10  and  20  grains. 
Other  mercurial  preparations  may  be  substi- 
tuted for  the  calomel,  but  are  by  no  means  so 
desirable.  Following  the  fumigation  the  pa- 
tient is  at  once  wrapped  in  the  blanket  and 
placed  in  bed.  The  procedure  is  of  particular 
service  when  the  internal  employment  of  mer- 
cury is  interdicted. 

[Dr.  H.  W.  Berg,  of  the  Willard  Parker  Hos- 
pital {Med.  Record,  Jan.  12,  1895),  speaks  fa- 
vourably of  the  action  of  calomel  fumigations 
in  the  treatment  of  diphtheria  and  crotip.  The 
calomel,  he  remarks,  should  be  volatilized 
under  a  tent  formed  by  cloths  arranged  over  a 
frame  so  as  to  inclose  the  bed.  He  thinks  the 
mercurial  thus  employed  may  have  some  local 
effect  as  a  germicide,  but  that  to  its  rapid  ab- 
sorption and  its  constitutional  action  most  of 
its  efficiency  in  lessening  the  swelling  of  the 
mucous  membrane  and  softening  the  false 
membrane  and  hastening  its  detachment  is  to 
be  ascribed.] 

Calomel  powdered  finely  may  be  used  as  a 
dusting  powder  for  venereal  ulcerations  and 
herpetic  eruptions.  Thus  used,  it  is  desiccanf, 
alterative,  and  stimulant.  An  ointment  con- 
taining from  1  to  4  per  cent,  of  calomel  may 
be  useful  if  applied  to  eczema  of  the  chronic 
type.  In  acute  eczema  it  is  too  stimulating. 
In  otorrhcea  calomel  may  be  insufflated  with 
advantage,  the  parts  having  previously  been 
cleansed  with  solution  of  corrosive  sublimate. 
Similar  insulHations  are  serviceable  in  syphi- 
litic laryngitis  and  diphtheria.  It  may  be 
dusted  upon  the  eye  in  phlyctenular  ophthal- 
mia, but  should  not  be  used  when  much  ciliary 
irritation  exists.  Insufflations  of  bismuth  sub- 
nitrate  or  powdered  sugar  containing  about  5 
grains  of  calomel  to  1  oz.  may  be  used  with 
benefit  in  chronic  nasal  inflammation,  espe- 
cially if  it  is  specific. 

Among  the  official  preparations  containing 
calomel  are  compound  cathartic  pills,  pilulce 
catharticcB  compositm  (U.  S.  Ph.  [see  Cathak- 
Ticsj).  Compound  pills  of  antimony,  pilulai 
antimonii  compositce  (U.  S.  Ph.),  compound 
pill  of  subehloride  of  mercury,  pilula  hydrar- 
gyri  subchloridi  composita  (Br.  Ph.),  pilula 
calomelanos  composita,  Plummer's  pills,  con- 
tain 1  part  each  of  calomel  and  sulphurated 
antimony,  2  parts  of  guaiacum  resin,  and  a 
sufficiency  of  castor  oil.  The  dose  is  from  5  to 
10  grains.  This  pill  is  used  in  chronic  rheu- 
matic or  gouty  conditions  and  in  chronic  skin 
diseases,  especially  if  syphilitic.  (See  Anti- 
mony.) 

Ointment  of  subehloride  of  mercury,  un- 

guentum    hydrargyri    subchloridi    (Br.    Ph.), 

contains  1  part  of  calomel  and   5j  parts  of 

benzoated  lard.    It  may  be  used  in  skin  dis- 
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eases,  but  is  unnecessarily  strong.  Black  wash, 
black  mercurial  lotion,  lotio  hydrargyri  nigra 
(Br.  Ph.),  contains  1  part  of  calomel  and  146 
parts  of  solution  of  lime.  As  ordinarily  pre- 
pared in  the  United  States,  black  wash  con- 
tains 1  drachm  of  calomel  and  1  pint  of  lime- 
water,  black  oxide  of  mercury  being  formed 
by  their  mixture.  It  is  much  used  as  a  dress- 
ing for  venereal  ulcerations  in  their  inflamma- 
tory stage  or  following  their  cauterization.  It 
is  applied  on  gauze  and  replenished  frequent- 
ly. It  is  occasionally  applied  to  eczematous 
patches.  The  mixture  should  be  shaken  previ- 
ous to  being  applied. 

Mercuric  chloride,  corrosive  mercuric  chlo- 
ride, hydrargyri  chloridum  corrosivum  (U.  S. 
Ph.),  corrosive  sublimate,  perchloride  of  mer- 
cury, hydrargyri  perchloridum  (Br.  Ph.),  bi- 
chloride of  mercury,  hydrargyrum  bichloratum 
(Ger.  Ph.),  occurs  in  colourless  crystals  or  crys- 
talline masses.  It  has  no  ddour,  but  an  acrid, 
persistent,  and  metallic  taste.  It  is  permanent 
in  the  air  and  soluble  at  59°  F.  in  16  parts  of 
water  aifd  in  3  parts  of  alcohol.  Its  formula 
is  HgClj. 

Corrosive  sublimate,  when  given  in  doses  of 
between  tot  and  jV  of  8,  grain,  not  oftener 
than  three  times  a  day,  is  a  systemic  tonic  of 
much  value,  the  corpuscular  richness  of  the 
blood  as  well  as  the  general  nutrition  improv- 
ing under  its  use  without  further  indication  of 
its  presence.  Doses  somewhat  larger  act  simi- 
larly, but  the  cutaneous,  renal,  and  intestinal 
secretions  are  then  apt  to  become  increased" 
and  diarrhoea  may  occur.  This  diarrhoea  may 
be  prevented  by  combining  a  little  opium  with 
the  corrosive  sublimate.  Bichloride  of  mer- 
cury is  less  apt  to  cause  salivation  than  calo- 
mel is.  In  doses  unduly  large  corrosive 
sublimate  causes  burning  pain  in  the  stomach, 
cramps,  nausea,  vomiting,  and  diarrhoea.  In 
poisonous  doses  it  causes  violent  gastro-enteri- 
tis  and  death.  The  symptoms  observed  in 
cases  of  poisoning  by  it  are  intense  pain  in  the 
oesophagus,  stomach,  and  intestines,  nausea, 
vomiting,  thirst,  and  diarrhoea.  The  vom- 
itus  often  contains  blood,  and  so  do  the 
stools  occasionally.  Great  anxiety  and  rest- 
lessness are  present,  with  a  rapid  and  feeble 
pulse,  a  cold,  clammy  skin,  prostration,  severe 
cramplike  pains  in  the  extremities,  and  finally 
collapse  and  death.  Convulsions  occasionally 
precede  death.  If  the  patient  survives  for  a 
sufficient  time,  salivation  may  be  observed. 
This  acute  poisoning  by  corrosive  sublimate  is 
generally  the  result  of  its  internal  administra- 
tion in  poisonous  amount,  but  cases  have  been 
reported  where  children  have  manifested  the 
symptoms  described  after  too  extensive  an  ap- 
plication of  the  drug  externally.  The  anti- 
dote is  egg  albumin,  and  therefore  white  of 
egg  should  be  administered  as  promptly  as 
possible,  a  comparatively  insoluble  albuminate 
of  mercury  being  formed.  As  the  insolubility 
of  this  combination,  however,  is  not  absolute, 
the  stomach  should  be  evacuated  promptly 
and  thoroughly  cleansed,  preferably  with  the 
stomach-tube.  If  egg  albumin  can  not  be  ob- 
tained promptly,  wheat  flour  or  milk  may  be 
substituted  for  it.    Further  than  these  mcas- 
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vires,  stimulants  and  sedatives  are  usually  re- 
quired, and  the  subsequent  treatment  is  that 
of  gastro-enteritis.  The  poisoning  which  may 
follow  the  medicinal  use  of  mercuric  chloride, 
and  is  characterized  by  ptyalism,  does  not  dif- 
fer from  the  ordinary  mercurialization  which 
has  been  described,  save  in  the  greater  promi- 
nence of  diarrhoea. 

Corrosive  sublimate  is  much  given  for  its 
antisyphiUtic  action,  either  alone  or  in  combi- 
nation with  sodium  or  potassium  iodide  in  the 
well-known  "mixed  treatment."  The  anti- 
syphilitic  doses  of  corrosive  sublimate  gener- 
ally employed  range  between  fi  and  J  of  a  grain. 
It  may  be  given  carefully  incorporated  with 
bread  crumb  in  pill,  but  preferably  in  solution. 
The  remedy  should  be  given  after  eating. 
Corrosive  sublimate  is  also  employed  as  an  al- 
terative in  chronic  rheumatic  and  gouty  affec- 
tions, in  some  forms  of  chronic  skin  disease 
which  are  not  necessarily  syphilitic  in  their 
causation,  and  to  promote  the  absorption  of 
small  exudations  in  their  chronic  stage.  The 
doses  suitable  for  these  purposes  are  ihe  same 
as  those  employed  in  syphilis.  The  remedy  is 
often  combined  with  other  alterative  drugs, 
notably  iodides,  antimony,  and  arsenic.  As  an 
internal  antiseptic  bichloride  of  mercury  may 
occasionally  be  useful  in  gastric  fermentation  ; 
but  its  employment  to  check  intestinal  putre- 
faction is  neither  reasonable  nor  effective,  for 
any  dose  which  may  safely  be  administered 
will  doubtless  be  absorbed  before  the  small  in- 
testine is  reached,  and  intestinal  disinfection 
is  not  likely  to  be  accomplished  by  the  small 
dose  it  is  safe  to  give  even  if  the  entire  amount 
passed  unchanged  through  the  intestine.  Cor- 
rosive sublimate  in  alterative  doses  is  efficient 
in  some  cases  of  deficient  secretion  of  bile, 
for,  as  I  have  already  said,  the  remedy  is  un- 
doubtedly an  active  cholagogue.  By  some, 
mercuric  chloride  in  doses  of  xhs  of  a  grain, 
frequently  repeated,  is  highly  esteemed  in 
diphtheria. 

The  external  employment  of  corrosive  sub- 
limate is  exceedingly  important.  In  full 
strength  it  is  caustic  and  disinfectant.  Its 
dilute  solutions  are  antiseptic.  The  use  of  cor- 
rosive sublimate  as  a  caustic  is  not  free  from 
danger,  absorption  sufficient  to  cause  poisoning 
having  occurred  from  it.  Nevertheless,  it  has 
been  employed  in  malignant  pustule  with  suc- 
cess, and  onychia  maligna  is  said  to  be  much 
benefited  by  an  application  of  powdered  mer- 
curic chloride  and  zinc  sulphate,  in  equal  parts 
by  weight.  The  powder  is  sprinkled  over  the 
ulcer  and  covered  with  gauze  wet  in  tincture 
of  myrrh.  Destruction  of  the  unhealthy  ulcer 
and  healing  are  said  to  follow.  In  lentigo  a 
solution  of  mercuric  chloride  containing  from 
3  to  4  grains  to  1  oz.  of  alcohol,  painted  on  re- 
peatedly, is  said  to  cause  exfoliation  and  cure. 
A  solution  in  collodion  which  contains  from  3 
to  4  per  cent,  of  corrosive  sublimate  is  often 
employed  for  the  removal  of  ncevi  and  telangei- 
ectases,  acting  as  a  slow  caustic  and  being  pro- 
ductive of  vascular  obliteration  and  healing. 
The  application  may  be  made  every  day  for 
several  days,  but  the  practice  is  certainly  not 
free  from  danger.    As  antiparasitics,  solutions 


of  corrosive  sublimate  are  often  employed. 
Thus,  a  l-to-500  solution  in  vinegar  is  recom- 
mended in  phtheiriasis  pubis  and  phtheiria- 
sis  capitis,  the  ova  being  destroyed  by  it 
as  well  as  the  mature  parasites.  In  tinea 
circinata  and  tinea  versicolor  a  solution  con- 
taining from  3  to  4  grains  to  1  oz.  of  com- 
pound tincture  of  benzoin  is  said  to  be 
efficient  if  painted  on  once  or  twice  daily. 
Ringworm  of  the  scalp  is  said  to  be  benefited 
by  the  employment  of  an  alcoholic  solution  of 
the  same  strength,  painted  on.  Lupus  vulgaris 
is  much  modified  by  the  application  of  an  oint- 
ment containing  from  3  to  8  per  cent,  of  corro- 
sive sublimate,  but  in  all  these  external  uses  of 
corrosive  sublimate,  where  the  strength  of  the 
preparation  is  great  or  where  the  area  of  appli- 
cation is  more  than  minute,  the  greatest  care 
and  closest  observation  are  required  lest  dan- 
gerous absorption  occur. 

The  surgical  employment  of  solutions  of  bi- 
chloride of  mercury  is,  of  course,  the  most  im- 
portant use  of  the  drug  externally,  but  this  is 
a  subject  which  is  more  fully  considered  else- 
where. (See  Antiseptics.)  Suffice  it  to  say 
here  that  the  surgical  affections  in  which  "  bi- 
chloride "  solutions  are  not  employed  are  the 
rare  exceptions,  and  for  operative  antisepsis 
these  solutions  are  more  used  than  any  others. 
The  strengths  of  solutions  appropriate  for  the 
various  purposes  are  as  follows:  For  disin- 
fecting the  skin,  especially  the  hands  of  the 
operator,  1  in  1,000 ;  for  washing  out  small 
wounds,  1  in  3,000 ;  for  washing  out  larger 
wounds  and  cavities,  1  in  5,000  to  1  in  10,000 ; 
for  irrigating  the  vagina,  1  in  5,000  to  1  in  10,- 
000 ;  for  irrigating  the  urethra,  1  in  30,000  to 
1  in  40,000 ;  for  use  on  the  conjunctiva,  1  in 
5,000 ;  for  gargling,  1  in  5,000  to  1  in  10,000. 
The  germicidal  action  of  all  these  is  far  greater 
if  they  are  used  hot,  and  they  may  therefore  be 
heated  to  as  high  a  point  as  can  comfortably 
be  borne.  Yet  the  too  generous  application 
even  of  these  solutions  is  to  be  avoided, 
else  dangerous  absorption  may  follow.  Ab- 
sorption, too,  is  especially  rapid  from  serous 
membranes,  and  therefore  mercury  bichloride 
solutions  should  not  be  used  upon  them.  The 
solutions  should  invariably  be  made  fresh,  for, 
if  they  are  allowed  to  stand  exposed,  the  bi- 
chloride in  solution  is  slowly  converted  into 
the  protochloride.  For  convenience  in  making 
these  solutions,  tablets  are  prepared  and  much 
employed  which  usually  contain  7'7  grains  of 
corrosive  sublimate  and  7'3  grains  of  ammo- 
nium chloride,  the  latter  salt  being  added  to 
make  the  tablet  more  soluble.  One  of  these 
tablets  dissolved  in  a  pint  of  water  makes  a 
1-to-l.OOO  solution  of  corrosive  sublimate. 

Solution  of  perchloride  of  mercury,  liquor 
hydrargyri  perchloridi  (Br.  Ph.),  contains  1 
part  each  of  perchloride  of  mercury  and  chlo- 
ride of  ammonium  and  875  parts  of  distilled 
water.  It  is  a  convenient  means  of  adminis- 
tering mercuric  chloride.  The  dose  is  from  \ 
to  3  fl.  drachms. 

Yellow  mercurial  lotion,  lotio  hydrargyri 
jlava  (Br.  Ph.),  yellow  wash,  aqua  phagedwnica, 
contains  1  part  of  perchloride  of  mercury  and 
343  parts  of  solution  of  lime.   As  extemporane- 
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ously  prepared  in  the  United  States,  it  is  usually 
composed  of  -J  a  drachm  of  corrosive  sublimate 
and  1  pint  of  lime  water.  Yellow  oxide  of  mer- 
cury IS  formed  by  the  combination.  Yellow 
wash  is  similar  to  black  wash  in  its  action, 
but  is  more  stimulating  and  is  less  often  em- 
ployed. Its  chief  employment  is  as  a  dressing 
for  phagedcenic  cluineroids. 

Ammoniated  mercury,  hydrargyrum  ammo- 
niatum  (U.  S.  Ph.,  Br.  Ph.),  hydrargyrum 
prmcipitatum  album  (Ger.  Ph.),  mercuric  ammo- 
nium chloride,  chloride  of  mercuric  ammonium, 
white  precipitate,  is  a  white  amorphous  powder 
without  odour,  but  of  an  earthy  taste  and  a  me- 
tallic after-taste.  It  is  insoluble  in  water  and 
in  alcohol.  It  is  permanent  in  the  air.  It  is  a 
precipitate  formed  by  the  action  of  ammonia 
water  upon  a  solution  of  mercuric  chloride. 
Its  formula  is  NH jHgCl.  It  is  a  highly  poison- 
ous salt,  its  toxic  symptomatology  being  similar 
to  that  of  corrosive  sublimate.  The  treatment 
in  poisoning  is  the  same  as  that  for  poisoning  by 
corrosive  sublimate.  Ammoniated  mercury  is 
used  for  external  application  only,  in  the  form 
of  ointment.  Ointment  of  ammoniated  mer- 
cury, unguenfum  hydrargyri  ammoniati  (U.  S. 
Ph.,  Br.  Ph.),  unguentum  hydrargyri  album 
(Ger.  Ph.),  ointment  of  white  precipitate,  is  a 
10-per-cent.  preparation.  These  official  oint- 
ments are  too  strong ;  they  are  local  irritants 
and  are  apt  to  cause  ptyalism  by  absorption. 
The  strength  of  an  ointment  proper  to  be  used 
varies  between  1  and  4  per  cent.  If  it  is  of  this 
strength  it  is  an  efficient  application  for  tinea 
tonsurans,  tinea  circinata,  chronic  eczema, 
psoriasis,  and  scaly  syphilitic  eruptions.  In 
psoriasis  of  the  head  and  face  this  ointment  is 
advantageous  because  it  does  not  discolour  the 
skin. 

Mercury  Iodides. — The  official  iodides  of 
mercury  are  two,  the  red  iodide  and  the  yellow 
iodide.  Red  mercuric  iodide,  red  iodide  of 
mercury,  hydrargyri  iodidum  rubrum  (U.  S. 
Ph.,  Br.  Ph.),  hydrargyrum  bijodatum  (Ger. 
Ph.),  biniodide  of  mercury,  is  a  scarlet  amor- 
phous powder  without  odour  or  taste.  It  is 
almost  insoluble  in  water,  slightly  soluble  in 
alcohol,  and  permanent  in  the  air.  Its  formula 
is  Hglj.  Biniodide  of  mercury  is  locally  an 
irritant.  In  overdose  it  causes  the  same  toxic 
symptoms  as  are  due  to  corrosive  sublimate. 
It  is  much  employed  in  late  syphilis,  especially 
for  the  removal  of  old  deposits,  thickenings,  etc. 
It  is  scarcely  more  active  than  corrosive  subli- 
mate, though  better  borne,  perhaps.  The  dose 
is  from  ^  to  i  of  a  grain.  The  beginning  dose 
should  not  exceed  tV  of  a  grain,  and  this  may 
be  cautiously  increased.  It  is  given  in  pill. 
It  should  not  be  confounded  with  the  yellow 
mercurous  iodide,  than  which  it  is  far  more 
potent. 

Solution  of  arsenic  and  mercuric  iodide, 
liquor  arseni  et  hydrargyri  iodidi  (U.  S.  Ph.), 
liquor  arsenii  et  hydrargyri  iodidi  (Br.  Ph.), 
Donovan's  solution,  is  a  solution  containing  1 
per  cent,  each  of  arsenic  iodide  and  red  mer- 
curic iodide  in  distilled  water.  It  is  a  valuable 
alterative  which  is  especially  useful  in  chronic 
skin  diseases,  like  psoriasis,  lepra,  lupus,  and 
venereal  eruptions.    It  is  efficient  in  late  syphi- 


lis and  in  some  cases  of  chronic  rheumatism 
and  chronic  gout.  The  dose  is  from  5  to  10 
drops,  given  freely  diluted.  It  is  incompatible 
with  laudanum  and  the  soluble  morphine  salts. 

Ointment  of  red  iodide  of  mercury,  unguen- 
tum hydrargyri  iodidi  rubri  (Br.  Ph.),  contains 
1  part  of  finely  powdered  red  iodide  of  mer- 
cury and  37J  parts  of  simple  ointment.  It  is 
used  as  a  dressing  to  indolent  ulcers,  especially 
those  which  are  syphilitic. 

Yellow  mercurous  iodide,  yellow  iodide  of 
mercury,  green  iodide  of  mercury,  protiodide 
of  mercury,  hydrargyri  iodidum  flavum  (U.  S. 
Ph.),  is  a  yellow  amorphous  powder  without 
odour  or  taste.  It  is  decomposed  by  light  into 
metallic  mercury  and  mercuric  iodide.  It  is 
insoluble  in  alcohol  and  almost  insoluble  in 
water.  Its  formula  is  Hgjij.  Yellow  mercu- 
rous iodide,  like  mercuric  iodide,  is  employed 
in  late  syphilis.  It  must  not  be  combined  with 
potassium  iodide,  for  then  it  is  converted  at 
once  into  mercuric  iodide  and  metallic  mer- 
cury.    The  dose  is  i  of  a  grain. 

Mercury  Cyanides. — Mercuric  cyanide,  hy- 
drargyri cyanidum  (U.  S.  Ph.),  hydrargyrum 
cyanatum  (Ger.  Ph.),  occurs  in  colourless  or 
white  crystals  which  are  without  odour,  but  of 
a  bitter,  metallic  taste.  It  is  soluble  in  water 
and  in  alcohol.  Its  formula  is  Hg(CN)j.  It  is 
used  medicinally  as  a  substitute  for  corrosive 
sublimate  for  internal  administration  in  syph- 
ilis and  occasionally  for  antiseptic  effect  by 
local  application  in  solution.  The  dose  is 
from  iV  to  -^  of  a  grain.  For  external  antisep- 
sis a  l-in-10,000  solution  is  said  to  be  efficient. 
The  drug  is  exceedingly  poisonous. 

[Oxycyanide  of  mercury  is  said  by  Monod 
and  Magaigne  (Progr.  med.,  Oct.  26, 1895 ;  Brit. 
Med.  Jour.,  Epitome,  Dec.  28,  1895),  to  show, 
in  a  5-to-l,000  solution,  in  laboratory  experi- 
ments an  antiseptic  potency  always  equal  to, 
and  often  greater  than,  that  of  a  l-in-1,000 
sublimate  solution.  It  has  no  disadvantages 
other  than  those  possessed  by  corrosive  subli- 
mate, and  it  has  the  special  advantage  of  not 
affecting  either  the  hands  or  the  instruments 
of  the  surgeon.  It  may  therefore  replace  sub- 
limate in  surgical  practice.  This  conclusion 
is  based  on  an  experience  of  the  use  of  the 
oxycyanide  in  hospital  and  in  private  practice 
of  more  than  four  years,  and  on  laboratory 
experiments  in  which  the  power  of  the  oxy- 
cyanide to  prevent  the  growth  of  cultures,  to 
kill  a  developed  culture,  and  to  sterilize  con- 
taminated substances  has  been  tested  and  com- 
pared with  that  of  sublimate.  The  experiments 
were  made  not  on  pure  cultures  of  streptococci 
and  staphylococci  destitute  of  spores,  but  on 
dust  from  hospital  wards  containing  Bacillus 
pyoeyaneus.  Bacterium  coli,  streptococci,  and 
especially  a  bacillus  resembling  that  of  anthrax, 
with  spores  which  resist  a  temperature  of  100° 
C.  No  serious  toxic  effect  was  ever  observed. 
The  authors,  however,  recommend  that  the 
oxycyanide  should  not  be  used  for  washing 
out  cavities,  especially  where  there  is  danger 
of  any  of  the  fluid  being  left  behind.] 

Mercury  Nitrate. — Mercuric  nitrate,  or 
pernitrate  of  mercury,  is  itself  rarely  used,  and 
is  not  official  save  in  its  solution,  liquor  hy- 
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drargyri  nitratis  (U.  S.  Ph.),  acid  solution  of 
nitrate  of  mercury,  liquor  hydrargyri  nitratis 
acidus  (Br.  Pii.).  This  solution,  according  to 
the  U.  S.  Ph.,  contains  about  60  per  cent,  of 
mercuric  nitrate,  Hg(N03)j,  with  about  11  per 
cent,  of  free  nitric  acid.  The  solution  of  the 
Br.  Ph.  is  composed  of  4  oz.  of  mercury,  5  fl. 
oz.  of  nitric  acid,  and  IJ  oz.  of  distilled  water. 
The  solution  of  mercuric  nitrate  is  considerably 
used  as  a  caustic.  SypMliiic  and  phagedcenic 
ulcerations  may  thus  be  destroyed,  and  noma, 
lupus,  epithelioma,  and  ulcers  of  the  cervix 
uteri  as  well.  The  special  value  of  the  appli- 
cation is  in  the  prompt  destruction  of  rapidly 
advancing  ulcerations.  Small  benign  growths 
are  sometimes  thus  removed,  especially  moles 
and  ncBvi.  The  use  of  this  solution  for  cauter- 
izing is  not  free  from  danger,  for  sufficient 
mercurial  absorption  to  cause  salivation  has 
followed  its  use.  In  case  the  area  of  applica- 
tion is  more  than  minute,  it  should  be  washed 
at  once  after  cauterizing,  so  as  to  remove  any 
of  the  solution  which  otherwise  may  remain 
and  be  absorbed. 

Ointment  of  mercuric  nitrate,  unguentum 
hydrargyri  nitratis  (U.  S.  Ph.,  Br.  Ph.),  oint- 
ment of  nitrate  of  mercury,  citrine  ointment, 
according  to  the  U.  S.  Ph.,  is  composed  of  70 
parts  of  mercury,  175  of  nitric  acid,  and  760  of 
lard  oil ;  according  to  the  Br.  Ph.,  it  is  com- 
posed of  1  part  of  mercury,  3  parts  of  nitric 
acid,  3J  parts  of  prepared  lard,  and  8  parts  of 
olive  oil.  It  is  a  stimulant  and  alterative,  but 
is  too  strong  for  use  save  in  conditions  which 
require  an  unusual  amount  of  local  stimula- 
tion. For  ordinary  use  the  diluted  ointment 
of  nitrate  of  mercury,  unguentum  hydrargyri 
nitratis  dilutum  (Br.  Ph.),  is  preferable.  This, 
contains  1  part  of  nitrate  of  mercury  ointment 
and  2  parts  of  soft  paraffin.  Citrine  ointment 
is  less  used  than  formerly,  but  if  diluted  may- 
well  be  employed  in  chronic  ulcerative  condi- 
tions of  any  variety.  It  is  serviceable,  too,  in 
chronic  eczema,  psoriasis,  and  other  chronic 
and  localized  cutaneous  affections.  It  should 
be  freshly  prepared,  for  it  decomposes  with 
age.  Salivation  may  follow  its  too  generous 
application. 

Mercury  Sulphates, — Persulphate  of  mer- 
cury, mercuric  sulphate,  hydrargyri  persul- 
ihas  (Br.  Ph.),  is  a  white  crystalline  powder, 
ts  formula  is  HgSOi.  It  is  not  used  in 
medicine,  but  is  considerably  employed  in 
pharmacy. 

Yellow  mercuric  subsulphate,  hydrargyri 
subsulphas  flavus  (U.  S.  Ph.),  basic  mercuric  sul- 
phate, turpeth  mineral,  is  a  heavy,  yellow 
fowder,  without  odour  and  with  little  taste, 
t  is  slightly  soluble  in  water  and  insoluble  in 
alcohol.  It  is  permanent  in  the  air.  Its  for- 
mula is  Hg(HgO)2S04.  Though  occasionally 
given  as  an  alterative,  in  doses  of  from  i  to  -J- 
of  a  grain,  it  is  chiefly  useful  as  an  emetic.  Its 
emetic  action  is  usually  prompt  and  certain. 
Occasionally  it  causes  salivation.  In  some  few 
cases  it  has  been  retained,  and  then  violent 
purging  and  symptoms  resembling  those  of 
corrosive-sublimate  poisoning  have  been  ob- 
served. Its  emetic  action  has  been  thought 
particularly  beneficial  in  croup.    The  emetic 
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dose  for  an  adult  is  from  3  to  5  grains ;  that 
for  a  child  two  years  old  is  from  2  to  3  grains. 
It  should  be  repeated  in  15  minutes  if  neces- 
sary. 

[Several  other  compounds  of  mercury  have 
been  proposed  for  medicinal  use,  and  some  of 
them  tried  to  a  certain  extent,  but  the  reports 
concerning  the  results  of  their  employment  do 
not  appear  sufficient  to  call  for  consideration 
of  them  in  this  work.]— Hbnby  A.  Geiffin. 

METAIjDBHYDE,  (C^HiO),,  a  polymer 
of  aldehyde,  is  a  crystalline  substance  insolu- 
ble in  water.  It  has  been  very  little  employed 
in  medicine.  Dr.  Cerna  states  that  it  has  hyp- 
notic virtues  very  similar  to  those  of  paralde- 
hyde and  may  be  given  in  about  the  same 
doses. 

METHACETIN,  a  homologue  of  phenao- 
etin,  is   a  reddish  crystalline    powder,  CoHi 

)  NHP  TT  O'  ""^^"^''y  soluble  in  water.  It  is 
a  powerful  antiseptic,  also  an  antipyretic  and 
analgetic  resembling  antipyrine  in  its  action. 
Large  doses  are  decidedly  poisonous,  and  the 
drug  should  be  used  only  with  great  caution. 
Ordinarily,  not  more  than  3  grains  should  be 
given  in  a  day,  and  the  daily  amount  of  4| 
grains  must  not  be  exceeded. 

METHOXYCAFFEINE.  —  This  is  a 
raethyl-and-oxygen  substitution  compound  of 
caffeine.  Little  use  of  it  has  been  made  in 
medicine.  Besides  its  anodyne  action  in  mi- 
graine and  neuralgias,  it  is  said,  according  to 
Dr.  Cerna,  to  act  powerfully  as  a  local  ances- 
thetic  when  injected  subcutaneously.  He  gives 
the  dose  as  about  4  grains. 

METHYL.  —  [For  the  medicinal  com- 
pounds of  methyl  that  are  not  treated  of  in 
this  article,  see  articles  on  the  individual  com- 
pounds.] 

Methyl  alcohol,  or  methylic  alcohol,  is  ob- 
tained in  the  destructive  distillation  of  wood, 
and  is  variously  known  as  wood  alcohol,  wood 
naphtha,  or  wood  spirit  and  pyroligneous 
spirit.  Its  medicinal  properties  are  not  very 
decidedly  different  from  those  of  ethyl  alcohol,- 
and  it  is  rarely  employed.  In  the  arts  and 
in  many  pharmaceutical  processes  it  is  largely 
substituted  for  the  more  expensive  ethyl  alco- 
hol, and  is  entirely  appropriate  when  it  is  not 
permanently  combined  with  articles  for  inter- 
nal use.  Its  vapour  is,  however,  extremely 
irritating  to  the  air-passages,  and  the  least 
whiii  of  it  will  in  many  persons  excite  cough- 
ing. It  also  may  give  rise  to  headache  and 
mild  symptoms  of  intoxication  in  those  ex- 
posed to  it,  as  in  various  manufactories  where 
it  is  used. 

Methyl  chloride  has  been  used  to  some 
extent,  in  the  form  of  a  spray,  to  produce  local 
anmsthesia,  but  its  extreme  volatility  renders  it 
somewhat  difficult  to  manage,  and  rhigolene, 
etc.,  are  preferable. 

Methyl  ether  has  been  suggested  as  a  sub- 
stitute for  chloroform  or  sulphuric  ether  as  an 
ancesthetic,  but,  although  it  is  said  to  be  safe 
and  rapid  in  its  action,  it  has  not  been  used  to 
any  considerable  extent. 
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Methyl  Iodide. — This  is  a  heavy  liquid 
which  has  been  used  to  some  extent  as  a  vesi- 
cant, a  few  drops  being  placed  upon  cotton  or 
lint  which  is  applied,  and  covered  with  a  watch 
glass  or  some  similar  object.  Vesication  oc- 
curs in  a  few  minutes,  with  the  formation  of  a 
bleb  very  similar  to  that  produced  bycanthari- 
des.  The  pain  it  creates  is  considerable,  and 
beyond  the  ease  of  its  application  and  its  clean- 
liness there  is  little  to  recommend  it. 

Methyl  Nitrate.— See  under  Niteic  acid, 
in  the  section  in  brackets. 

Methyl  salicylate,  methyl  salicylas  (U.  S. 
Ph.),  or  artificial  oil  of  wintergreen,  is  a  syn- 
thetical product  obtained  by  the  distillation  of 
salicylic  acid  or  its  salts  and  methyl  alcohol  in 
the  presence  of  sulphuric  acid.  Therapeutic- 
ally, it  differs  in  no  way  from  the  oil  derived 
from  the  wintergreen  plant.  (See  Gadltheeia.) 

Methyl  Violet. — See  under  Ptoctanine. 
Russell  H.  Nevins. 

METHYLACETANILIDE.— See  Exal- 

6INE. 

METHTLAIi,  methylenedimethyl  ether, 
CHaCOCHs);!,  is  the  product  of  the  interaction  of 
manganese  dioxide,  sulphuric  acid,  and  methyl- 
alcohol,  purified  by  fractional  distillation  and 
dehydration.  It  is  a  colourless  liquid  of  a 
penetrating  ethereal  odour. 

In  1886  Personali  {Qiorn.  del.  real  Acad,  di 
med.  di  Torino,  1886,  quoted  by  A.  Maisch, 
Progr.  med.,  1887),  published  a  memoir  on  the 
physiological  action  of  methylal  administered 
to  animals  subcutaneously,  by  the  mouth,  or 
by  inhalation,  in  which  he  stated  that  it  pro- 
duced a  rapid  hypnotic  effect.  There  were 
profound  sleep,  decreased  reflex  action,  less- 
ened frequency  but  increased  amplitude  of  re- 
spiratory action,  increased  frequency  of  the 
heart's  action,  lowered  blood-pressure,  diminu- 
tion of  temperature,  and  lessened  activity  in 
metabolism.  Mairet  and  Comberaale  found 
that  the  hypodermic  administration  of  me- 
thylal was  very  painful,  and  that  if  the  drug 
was  pure  there  was  subsequent  ulceration; 
they  found  that  reflex  activity  was  slow,  the 
pupils  were  dilated,  and  after  the  sleep  there 
was  muscular  paresis  for  some  hours.  Other 
investigations  have  shown  that  it  diminishes 
the  irritability  of  the  brain,  stimulates  the 
cardiac  accelerator  and  respiratory  centres, 
and  first  stimulates  then  inhibits  the  vaso-mo- 
tor  centre.  In  large  doses  it  produces  various 
toxic  symptoms  and  irritant  lesions  that  end 
fatally. 

In  man  doses  of  from  15  to  130  grains  have 
not  caused  gastric  intolerance,  though  the 
physiological  effects  have  not  always  been 
identical,  and  tolerance  of  the  remedy  has  been 
produced  in  from  three  to  eight  days.  Dis- 
continuing the  use  of  the  drug  temporarily  suf- 
fices to  re-establish  susceptibility. 

It  is  a  hypnotic,  ancesthetic,  and  antineu- 
ralgic. 

It  has  proved  useful  in  insomnia  due  to 
simple  mania,  general  paresis,  and  mental  ex- 
citement. It  has  been  recommended  for  tetany 
and  for  the  symptoms  due  to  the  prolonged 
administration  of  strychnine.    Inhalations  of 


methylal  are  said  to  relieve  asthma  and  an- 
gina pectoris.  Locally,  it  may  be  used  to 
relieve  neuralgia,  and  is  applied  in  a  liniment 
or  ointment  containing  15  per  cent,  of  meth- 
ylal. The  dose  is  from  15  to  120  grains,  in  so- 
lution, at  bedtime. — Samuel  T.  Abmstrong. 

METHYLENE  BLUE,  tetramethylthio- 
nine  chloride,  CieHieNsSCl,  isadiphenylamine 
compound  which  is  produced  by  the  action  of 
hydrogen  sulphide  and  ferric  chloride  on  an  acid 
solution  of  dimethylparaphenylenediamine, 
NHjC5H4N(CHs)2.  It  occurs  in  a  fine  powder 
that  has,  in  mass,  the  colour  and  appearance 
of  iron  filings,  but,  if  a  thin  layer  of  the  sub- 
stance is  examined  or  it  is  brushed  over  a  sur- 
face, a  blue  colour  is  produced.  In  solution  it 
produces  a  bright  blue  colour,  identical  with 
that  of  a  solution  of  methyl  blue,  CsiHaeNsSs 
OsNas,  the  sodium  salt  of  triphenylpararosani- 
line-trisulphonic  acid,  with  which  it  is  often 
confounded.  Passed  Assistant  Surgeon  A.  C. 
Smith,  of  the  United  States  Marine-Hospital 
Service,  once  called  the  writer's  attention  to  the 
fact  that  the  meniscus  on  the  surface  of  a  solu- 
tion of  methylene  blue  in  a  test-tube,  or  a  thin 
film  of  such  a  solution,  had  a  greenish  instead 
of  blue  colour,  while  that  of  methyl  blue  was 
blue  under  all  circumstances.  Another  test 
may  be  made  by  adding  sodium  hydroxide  to 
the  blue  solution,  when  methyl  blue  becomes 
of  a  purplish-red  resembling  port-wine  dregs, 
while  methylene  blue  turns  to  a  deep  violet 
colour. 

Combemale  and  Franjois  (Oompt.  rend.  held, 
des  seances  et  mem.  de  la  Soc.  de  biol.,  1890) 
administered  methylene  blue  to  dogs  in  doses 
of  from  3  to  6  grains  to  each  kilogramme  of 
the  animal's  weight,  and  it  produced  vomiting, 
diarrhoea,  and  marked  decrease  in  the  daily 
excretion  of  urine.  These  observers  found 
that  the  smallest  fatal  dose  in  the  case  of 
guinea-pigs  was  41  grains  to  the  kilogramme 
of  weight ;  this  caused  muscular  paresis,  rapid 
respiration,  and  collapse,  and  the  necropsy 
showed  blue  colouring  matter  in  the  kidneys, 
lungs,  heart,  cerebral  cortex,  and  central  gan- 
glia of  the  brain.  They  specify  that  there  was 
no  discoloration  of  the  axis-cylinder  in  the 
sciatic  nerve  or  the  nerves  of  the  brachial 
plexus.  Subsequently  Combemale  (ibid.,  1891) 
held  that  the  drug  produced  a  condition  that 
he  called  raethsemoglobinization,  caused  by  the 
destructive  action  of  methylene  blue  on  the 
red  blood-corpuscles,  and  the  analgetic  effect 
that  had  been  reported  as  consequent  upon 
the  therapeutic  use  of  the  drug  he  believed 
was  the  result  of  tissue  asphyxia  following  the 
transformation  of  oxyhaemoglobin  into  methje- 
moglobin. 

Methylene  blue  has  been  used  as  a  stain  for 
the  axis-cylinder  of  nerves,  and  P.  Ehrlich 
conceived  the  idea  that  it  might  be  adminis- 
tered to  living  animals  to  relieve  neuralgias. 
In  association  with  A.  Leppmann,  he  published 
a  paper  (Dtsch.  med.  Woch.,  1890)  in  which  he 
called  attention  to  the  analgetic  properties  of 
methylene  blue,  administered  by  the  stomach 
or  hypodermically,  in  sciatica,  rheumatism, 
arthritis,  and  synovitis.  Combemale  and  Fran- 
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Qois  (loa.  cit.)  found  that  it  was  useful  in  inter- 
costal, facial,  and  lombo-abdominal  neuralgias. 
h.  Galliard  {Bull,  et  mdm.  de  la  Soc.  mm.  des 
hdp.  de  Paris,  1891)  and  Piotrowski,  whom 
he  quoted,  reported  that  it  was  not  a  harm- 
less drug ;  in  doses  of  from  J  to  3  grains  it 
caused  malaise,  cephalalgia,  nausea,  and  oc- 
casionally an  ephemeral  albuminuria  ;  in  doses 
of  from  6  to  10  grains  it  caused  vomiting, 
diarrhoea,  and  vesical  tenesmus ;  seven  patients 
had  not  been  benefited,  and  four  had  been 
helped  by  its  administration.  As  the  results 
of  these  observers  have  not  been  confirmed  by 
the  experience  of  other  physicians,  it  is  be- 
lieved that  they  used  an  impure  preparation 
of  the  drug,  or  perhaps  methyl  blue.  Desnos 
used  methylene  blue  for  the  pains  of  posterior 
spinal  sclerosis.  C.  Paul  thought  it  a  useful 
and  harmless  placebo,  in  small  doses,  for  neu- 
rotic patients,  when  the  physician  desired  to 
practise  an  expectant  treatment;  and  that  it 
could  be  used  with  other  drugs  in  lunatic 
asylums  and  jails  when  the  physician  desired 
to  assure  himself  that  medicine  was  taken,  for 
in  both  these  instances  the  green  or  greenish- 
blue  discoloration  of  the  urine  would  give  the 
desired  information. 

P.  Guttmann  and  P.  Ehrlich  (Berl.  klin. 
Woch.,  1891)  reported  that  in  consequence 
of  the  fact  that  methylene  blue  stained  the 
Scematozoon  malarice,  not  only  in  dried  speci- 
mens but  in  fresh  blood,  they  had  been  in- 
duced to  administer  it  in  the  treatment  of 
paludal  fevers.  They,  Thayer  (Bull,  of  the  Johns 
Hopkins  Hosp.,  1893),  Mya  (Sperimentale, 
1891),  C.  Ferreira  (Bull.  gen.  de  therap.,  1893), 
and  others  found  that,  while  it  had  no  advan- 
tages over  quinine,  yet  it  exercised  a  remedial 
action  in  malarial  fevers  in  consequence  of  its 
toxic  effect  on  the  specific  organism,  though 
the  latter  might  become  tolerant  of  the  drug 
and  the  symptoms  (chill,  fever,  etc.)  would  re- 
cur. More  recently  this  drug  has  been  recom- 
mended in  those  forms  of  paludism  in  which 
quinine  fails.  If  it  is  associated  with  from  5 
to  20  grains  of  powdered  nutmeg  any  unpleas- 
ant secondary  effects  are  unlikely  to  occur. 
S.  Parewslci  and  S.  Blatteis  advise  that  it  be  ad- 
•  ministered  hypodermically  in  doses  of  from  J  to 
If  grain  daily.  They  state  that  the  semi-lunar 
hsematozoon  is  most  resistant  to  this  drug. 

Passed  Assistant  Surgeon  A.  C.  Smith,  of 
the  United  States  Marine-Hospital  Service,  ad- 
ministered the  drug  to  two  patients  affected 
with  malarial  hcematuria,  with  distinct  ad- 
vantage in  causing  a  cessation  of  the  albumi- 
nuria and  putting  an  end  to  the  hcemocytolysis. 

G.  Leventhal  reports  that  he  has  used  this 
drug  successfully  in  the  treatment  of  acute 
nephritis,  in  doses  of  5  grains  three  times  a 
day,  every  other  day.  Dr.  Austin  Flint  has 
reported  a  case  of  chyluria  due  to  Filaria  san- 
guinis hominis  (N.  Y.  Med.  Jour.,  June  15, 
1895)  that  was  cared  by  two  grains  of  methyl- 
ene blue  every  four  hours  during  the  day ; 
and  that  gentleman  reported  that  the  drug 
was  useful  for  malarial  enlargement  of  the 
spleen,  chronic  cystitis,  and  gonorrhoea. 

U.  W.  E.  Thur  (Schmidt's  Jahrb.,  1893)  re- 
ports that  he  has  given  this  drug  to  eleven 


patients  affected  with  beri-heri,  and  that  it 
caused  rapid  amelioration  in  the  genera]  con- 
dition, quieter  and  deeper  respiration,  dimin- 
ished frequency  of  the  pulse,  increased  excretion 
of  urine,  and  diminished  anasarca.  Althen 
recommends  its  administration  in  the  treat- 
ment of  tuberculosis. 

Locally,  methylene  blue  may  be  applied  in 
solution  in  the  treatment  of  gonorrhoea,  ely- 
tritis,  suppurating  cavities  (such  as  that  of 
empyemci),  noma,  epithelioma,  and  chronic  cu- 
taneous ulcers. 

The  writer  would  suggest,  on  account  of  its 
partial  excretion  by  the  faeces,  that  it  may  be 
of  use  in  the  treatment  of  amoebic  dysentery. 

The  dose^s  from  ^  to  3  grains,  three  or  four 
times  a  day. — Samtjel  T.  Aemstrouo. 

TaETHYLPYROCATECHIlT.— See  Gua- 

lACOL. 

MEZEREON,  MEZEBEUM  (U.  S.  Ph.), 
mezerei  cortex  (Br.  Ph.),  is  the  bark  of  Daphne 
Mezereum,  Daphne  Gnidium,  or  spurge-flax, 
MiADaphne  laureola,  shrubs  widely  distributed 
through  the  temperate  portions  of  the  eastern 
hemisphere.  It  is  a  violent  gastro-intestinal 
irritant  when  taken  in  large  doses,  and  was 
formerly  used  as  a  cathartic,  emetic,  and  em- 
menagogue  and  in  the  treatment  of  rheumatism, 
various  cutaneous  disorders,  and  syphilis,  but 
has  fallen  almost  entirely  into  disuse  on  ac- 
count of  its  harsh  and  violent  action.  It  still 
forms,  however,  one  of  the  constituents  of  the 
compound  decoction  of  sarsaparilla.  Exter- 
nally, the  fresh  or  moistened  drug  is  a  power- 
ful rubefacient,  and  if  its  application  is  too 
prolonged  it  causes  vesication,  which  is  often 
followed  by  ulcers  difiicult  to  heal.  Its  action 
upon  mucous  membranes  is  still  more  violent, 
and  the  dust  which  arises  when  it  is  being 
powdered  gives  rise  to  great  irritation  of  the 
conjunctiva  and  air-passages.  When  vesica- 
tion is  sought  for,  the  fresh  bark  or  that  which 
has  been  soaked  in  water  or  vinegar  is  applied 
directly  to  the  skin  and  maintained  in  place 
by  a  bandage,  etc.  The  irritation  produced  by 
cantharides  may  be  prolonged  by  the  use  of  an 
ointment  containing  mezereum,  and  when  the 
constitutional  effects  of  the  cantharides  are 
feared  mezereum  may  be  substituted.  The 
fluid  extract,  extractum  mezerei  fluidum  (U.  S. 
Ph.),  and  the  ethereal  extract,  extractum  meze- 
rei wthereum  (Br.  Ph.),  are  used  in  the  prepara- 
tion of  the  compound  mustard  liniments  of  the 
respective  pharmacopojias.  The  Pr.  Cod.  orders 
an  extract  which  is  the  active  ingredient  of  the 
pommade  ipispastique  au  garou. 

KussELL  H.  Netens. 

MICA  PANIS  (Br.  Ph.),  bread  crumb,  the 
soft  part  of  bread  made  with  wheaten  flour, 
is  an  ingredient  of  the  charcoal  poultice, 
cataplasma  carbonis  (Br.  Ph.) ;  it  is  sometimes 
employed  as  the  basis  of  a  pill  mass,  and  occa- 
sionally pills  consisting  of  bread  crumb  alone, 
bread  pills,  are  given  as  placeboes. 

MICROCIDINE.— This  fanciful  name  has 
been  given  to  a  mixture  of  j3-naphthol  and 
oaifetio  soda,  described  as  an  inodorous,  cheap, 
and  convenient  ashy-coloured  powder,  soluble 
in  water  in  the  proportion  of  one  to  three,  and 
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soluble  in  alcohol,  but  insoluble  in  chloroform. 
By  its  physical,  chemical,  and  physiological 
properties  and  by  its  alkaline  reaction,  micro- 
cidine  neutralizes  the  irritating  products  of 
acid  decomposition.  Cozzolino  (Ann.  des  mat. 
de  I'oreille  et  du  larynx,  Nov.,  1893)  recom- 
mends its  employment  in  suppurative  processes 
in  the  ear.  He  says  its  antiseptic  properties 
rank  it  next  to  corrosive  sublimate,  and  that 
by  its  application  suppurative  discharges  are 
checked  in  three  or  four  days,  even  when  the 
drug  is  used  in  strengths  of  3  or  4  per  cent. 
It  is  said  not  to  irritate  the  tissues. 

SHaBAININ,  MIGRANIN.  —  Dr.   M. 

Overlach  (Dtsch.  med.  Woch.,  Nov.  23,  1893) 
has  given  the  name  of  Migranin  to  a  com- 
pound which  he  regards  as  a  citrate  of  anti- 
pyrine  and  caffeine.  He  reports  that  it  is  an 
efficient  antipyretic  and  analgetic,  that  it  is 
very  beneficial  in  the  headache  of  influenza, 
that  due  to  alcoholic  indulgence,  and  that  of 
morphine  poisoning,  and  particularly  that  it 
is  of  great  service  in  migraine,  of  which  it  is 
said  not  only  to  cut  short  the  attacks,  but  also 
to  lessen  their  frequency.  The  amount  to  be 
given  in  twenty-four  hours  is  about  17  grains, 
which  may  be  increased  to  40  grains. 

TS.TISK. — (For  the  adulteration  of  milk,  see 
the  succeeding  article.)  Milk,  lac  (Br.  Ph.), 
being  the  only  product  of  Nature  designed  pri- 
marily as  a  food,  is  the  most  perfect  food 
known.  Being  intended  for  the  young  of  each 
species,  it  is  not  a  suitable  food  for  the  exclu- 
sive use  of  the  adult.  Although  the  milk  of 
various  animals  is  employed  by  man  as  food, 
that  of  the  cow  is  so  universally  used  to  the 
exclusion  of  that  of  other  animals  that  it  alone  is 
considered  in  the  present  section,  except  when 
otherwise  mentioned.  The  composition  _  of 
milk  varies  greatly  according  to  the  species, 
the  individual  animal,  the  time  of  milking, 
and  the  portion  of  the  milk  which  is  taken  for 
examination.  All  chemists  in  recent  years 
have  reached  approximately  the  same  results, 
but  each  differs  from  the  others  in  his  exact 
figures.  Analyses  dating  back  ten  years  or 
more  are  not  now  considered  reliable.  In  the 
accompanying  table  column  I  represents  the 
variations'  which  may  take  place  in  normal 
milk.  Column  II  is  the  average  cow's  milk  as 
given  by  Leeds  in  his  last  work.  Column  III 
is  that  given  by  KOnig.  Column  IV  is  that 
given  by  Rotoh,  based  upon  examinations  made 
by  Harrington.  They  are  the  proportions  most 
commonly  accepted  at  the  present  time  : 


I. 

II. 

m. 

TV. 

Proteids     

8  to  6 

8to6 

8-5to5-5 

0-5to0-3 

86  to  87 

8-75 
8-75 
4-42 
0-70 
87-88 

8-76 
8-66 
4-92 
0-70 
87-41 

4-00 

4-00 

4-50 

Ash 

0-70 

86-00 

The  reaction  of  cow's  milk  when  first  drawn 
is  slightly  acid.  The  acidity  increases  decided- 
ly as  the  milk  becomes  older.  The  average 
specific  gravitv  of  sound  dairy  milk,  according 
to  Leeds,  should  be  1'0297.  It  is  lowered  by 
an  excess  of  fat  and  raised  by  its  removal. 
Milk  drawn  from  clean  udders  into  sterilized 


vessels  contains  no  bacteria,  but  quickly  be- 
comes infected  when  exposed  to  the  air.  Or- 
dinary milk  contains  bacteria  in  large  numbers. 
The  best  milk  for  food  purposes  is  that  obtained 
from  the  ordinary  herd.  The  milk  of  one 
cow  is  not  so  good  as  the  combined  milk  of 
several  cows,  as  it  is  more  subject  to  change 
with  changes  in  diet  and  with  the  various  con- 
ditions of  health  or  disease  of  the  animal. 

The  albuminous  principles  of  milk  consist 
almost  exclusively  of  casein  and  lactalbumin. 
The  addition  of  acid  precipitates  the  casein  of 
cow's  milk  in  heavy,  coarse  ooagula.  Lactal- 
bumin resembles  serum  albumin  closely,  and 
is  precipitated  by  boiling.  The  casein  is  four 
times  as  great  in  quantity  as  the  lactalbumin. 

The  fat  is  practically  the  same  in  all  varie- 
ties of  milk.  It  has  been  demonstrated  that 
the  corpuscles  are  not  surrounded  by  an  albu- 
minous envelope,  but  exist  as  finely  divided 
particles  covered  by  numerous  albumin  mole- 
cules which  adhere  to  the  surface.  As  the  fat 
is  lighter  than  the  surrounding  fluid,  a  por- 
tion rises  to  the  surface  to  form  cream.  The 
amount  of  cream  varies  greatly  in  different  sam- 
ples of  milk — from  10  to  30  per  cent,  or  more. 
Butter  consists  almost  entirely  of  fat  of  milk, 
with  a  very  small  quantity  of  casein  and  lactose. 
But  one  sixth  of  the  fat  is"  left  in  the  buttermilk. 

The  carbohydrates  are  present  in  the  form 
of  lactose  or  milk  sugar.  No  starch  is  pres- 
ent. Lactose  is  intermediate  in  its  chemical 
properties  between  starch  and  cane  sugar.  As 
milk  is  designed  as  a  food  for  the  young  who 
are  unable  to  maintain  the  bodily  heat  as 
readily  as  adults  do,  it  is  necessary  that  that 
form  of  the  carbohydrates  should  be  furnished 
which  is  assimilated  with  the  greatest  ease. 
Lactose  is  such  an  element,  being  far  more 
readily  digested  and  assimilated  than  starch. 
Milk  undergoes  two  forms  of  decomposition — 
the  lactic-acid,  due  to  the  action  of  certain 
bacteria  on  the  lactose,  and  the  butyric  fermen- 
tation, due  to  the  action  of  certain  bacteria  with 
the  development  of  an  alkaline  reaction. 

The  mineral  matter  of  cow's  milk  is  large  in 
amount  and  consists  chiefly  of  phosphate  of 
calcium.  This  element  is  found  in  combina- 
tion with  the  casein.  The  sodium  salts  exist 
in  solution  in  company  with  the  lactalbumin. 
The  amount  of  lime  in  cow's  milk  is  also  espe- 
cially large. 

The  accompanying  table,  prepared  from  va- 
rious sources,  shows  the  average  composition 
of  milk  and  various  milk  products.  Lactic 
acid  being  omitted,  the  total  of  some  columns 
is  less  than  one  hundred. 


Hnman  milk 

Cow's  milk 

Skimmed  milk 

Condensed  milk,  dilut- 
ed nine  times 

Buttermilk 

Whey 

Cream 

Kumyss 

Matzoon 

Keflr 

Butter 

Cheese 


Proteid,     Fat.      Sugar. 


1-50 
4-00 
8-06 

1-85 
4-00 
0-82 
2-70 
2-04 
8-98 
8-80 
0-70 
29-28 


4-00 
4-00 
1-80 

1-85 

0-70 

0-25 

26-70 

1-91 

4-91 

2-00 

86-00 

28-84 


7-00 
4-60 
4-37 

6-73 
8-40 
8-65 
2-80 
8-26 
2-03 
2-00 
0-60 


0-20 
0-70 
0-70 

0-26 
0-66 
0-65 
1-80 
0-44 
0-78 
0-02 
1-60 
5-09 


87-80 
86-80 
90-07 

90-31 
91-17 
98-30 
66-00 
90-99 
87  69 
91-62 
11-90 
41-84 
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Tlie  Production  of  Disease  through, 
the  Agency  of  Milk. — The  fact  that  milk 
may  be  an  active  agent  in  the  transmission  or 
production  of  disease  has  been  abundantly 
proved.  This  result  is  accomplished  in  three 
ways :  1.  The  direct  transmission  of  disease  to 
the  human  subject  from  infected  animals.  3. 
The  transmission  of  infectious  diseases  through 
the  contamination  of  milk  by  their  specific 
germs.  3.  The  production  of  diseases  through 
micro-organisms  which  develop  in  milk.  The 
disease  transmitted  most  commonly  by  the 
first  method  is  tuberculosis.  It  has  been  con- 
clusively demonstrated  that  the  milk  of  tuber- 
culous cows  may  be  infected  when  the  disease 
is  localized  in  the  lungs  of  the  animal  and 
when  no  disease  of  the  udder  is  present.  It 
has  been  estimated  that  from  10  to  15  per 
cent,  of  the  dairy  stock  in  the  Eastern  States 
is  tuberculous.  Osier  believes  that  this  is  a 
low  estimate.  Systematic  sanitary  inspection 
of  the  cows  and  the  destruction  of  all  in- 
fected animals  is  the  only  certain  means  of 
prevention,  though  the  bacilli  in  milk  may  be 
destroyed  by  sterilization.  Adults  may  take 
infected  milk  with  comparative  impunity,  but 
with  young  children  the  danger  of  infection  is 
great.  It  is  possible  that  the  frequency  of 
mesenteric  tuberculosis  in  children  is  explained 
by  these  facts.  It  was  for  a  time  believed  that 
scarlet  fever  could  also  be  transmitted  from 
cows.  The  Hendon  epidemic  in  England  was 
the  cause  of  much  discussion,  but  it  is  now  the 
almost  universal  belief  that  diseases  originat- 
ing as  that  did  are  not  true  scarlet  fever, 
but  a  modified  form  of  cow-pox.  It  is  not 
impossible  that  cows  suffering  from  other 
infectious  diseases  to  which  the  bovine  species 
is  liable  may  transmit  disease  to  the  human 
subject. 

It  has  been  demonstrated  that  typhoid  fe- 
ver, scarlet  fever,  and  diphtheria  maybe  trans- 
mitted by  milk  which  has  been  contaminated 
with  the  germs  of  these  diseases.  Hart  has  re- 
ported no  fewer  than  fifty  epidemics  of  typhoid 
fever  occurring  in  England,  fourteen  of  scar- 
let fever,  and  seven  of  diphtheria  which  can 
be  clearly  traced  to  infected  milk.  The  germs 
may  reach  the  milk  through  infected  water 
which  is  used  for  the  purpose  of  adulteration, 
or  for  washing  cans  and  utensils.  Epidemics 
of  scarlet  fever  have  resulted  from  the  use  of 
milk  obtained  from  a  shop  in  which  the  chil- 
dren of  the  dealer  were  suffering  from  the  dis- 
ease. It  is  well  known  that  milk  readily 
absorbs  odours,  and  its  ability  to  absorb  germs 
of  disease  seems  equally  great.  The  chief 
means  of  preventing  the  transmission  of  dis- 
ease by  this  method  lies  in  strict  sanitary  con- 
trol of  milk  from  the  moment  it  is  taken  from 
the  cow  until  it  reaches  the  consumer. 

The  development  of  certain  pathogenic  mi- 
cro-organisms in  milk  is  the  cause  of  an 
enormous  amount  of  disease.  Of  the  1,943 
fatal  cases  of  summer  diarrhoeas  reported  by 
Holt,  only  8  per  cent,  were  in  children  exclu- 
sively breast-fed.  Over  three  thousand  chil- 
dren die  every  year  of  these  diseases  in  New 
York.  They  are  widespread,  and  are  by  no 
means  confined  to  large  cities.    These  diseases 


are  known  to  be  due  to  certain  germs.  So 
positive  is  our  knowledge  upon  this  point 
that  Vaughan,  one  of  the  best  American  au- 
thorities upon  the  subject,  has  recently  ap- 
plied to  cholera  infantum  and  entero-colitis 
the  names  respectively  of  acute  and  subacute 
milk  infection.  While  the  propriety  of  this 
classification  may  be  questioned,  the  fact  which 
suggested  it  is  beyond  doubt.  These  diar- 
rhoeas are  due  to  toxicogenic  bacteria  wiiich 
develop  in  milk.  It  is  not  a  specific  germ  like 
that  of  tuberculosis.  Several  species  of  a  large 
class  may  produce  practically  the  same  results. 
The  ptomaines  of  these  germs  have  been  iso- 
lated and  studied,  especially  by  Vaughan.  Of 
these,  tyrotoxicon  is  one  of  the  most  active 
and  fatal,  and  produces  the  symptoms  of  clas- 
sical cholera  infantum.  The  ordinary  forms  of 
summer  diarrhoea  are  due  to  less  active  pto- 
maines. 

The  Efltect  of  Food  and  Drugs  on  Milk. 
— Certain  drugs  and  poisonous  articles  taken 
by  the  mother  quickly  make  their  appearance 
in  milk.  It  is  impossible  to  make  any  definite 
statements,  however,  upon  this  subject.  In 
healthy  milk,  which  is  a  true  secretion,  they 
may  appear  but  slightly.  In  thin,  watery 
milk,  which  is  more  of  a  transudation  than  a 
secretion,  they  may  be  found  in  dangerous 
quantities.  Pood  which  may  be  perfectly 
harmless  in  the  case  of  a  healthy  motner  may 
canse  serious  symptoms  in  the  child  of  a 
mother  whose  milk  is  thin  and  watery.  The 
varying  results  recorded  by  different  observers 
upon  the  effect  of  drugs  upon  the  milk  are 
probably  explained  in  large  measure  by  these 
facts.  The  mental  condition  of  the  mother 
has  a  most  potent  influence  upon  the  character 
of  the  milk.  The  cow  is  an  especially  nervous 
and  excitable  animal.  It  is  well  known  that 
excitement  and  rough  treatment  have  a  dele- 
terious effect  upon  the  milk. 

The  Preservation  of  Milk. — It  has  been 
demonstrated  that  milk  free  from  germs  does 
not  decompose.  The  prevention  of  decompo- 
sition, therefore,  consists  in  excluding  germs 
or  in  the  destruction  of  those  which  have 
gained  admission.  The  prevention  of  the  va- 
rious diseases  which  have  been  referred  to 
in  the  last  section  also  depends  upon  the 
destruction  or  exclusion  of  the  germs  which 
produce  them.  This  is  effectually  accom- 
plished by  the  process  of  sterilization  as  de- 
vised by  Soxhlet.  As  in  surgery  asepsis  is 
now  obtained  by  comparatively  simple  means, 
the  extreme  measures  of  early  antiseptic  sur- 
gery being  found  unnecessary,  so  in  the  pres- 
ervation of  milk  it  is  now  known  that  a 
process  less  extreme  than  sterilizing  is  effect- 
ual for  practical  purposes.  In  sterilizing,  milk 
is  heated  by  the  action  of  steam  to  a  tempera- 
ture of  213°.  Milk  treated  by  this  method 
undergoes  certain  changes.  The  starch-lique- 
fying ferment  is  destroyed,  the  milk  sugar  is 
changed,  and  the  casein  is  so  modified  that  it 
is  acted  upon  less  perfectly  by  pepsin.  It  has 
been  found  that  milk  that  has  been  kept  at  a 
temperature  of  75°  C.  (167°  P.)  for  fifteen  min- 
utes is  practically  as  safe  as  sterilized  milk, 
and  is  free  from  the  changes  which  take  place 
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during  sterilizing.  This  process  is  known  as 
Pasteurizing.  By  this  process  the  germs  of 
tuberculosis,  diphtheria,  typhoid  fever,  cholera, 
pneumonia,  and  various  forms  of  streptococci 
and  staphylococci  are  destroyed.  It  does  not 
modify  the  size  of  the  curds  formed  in  the 
process  of  digestion,  nor  does  it  change  the 
taste  of  the  milk.  Pasteurizing  is  preferable 
to  sterilizing.  In  the  writer's  opinion,  the  in- 
digestibility  of  sterilized  milk  has  been  exag- 
gerated. While  it  is  a  fact  that  it  is  not  so 
readily  digested  by  many  children  as  plain  or 
Pasteurized  milk,  it  is  also  a  fact  that  large 
numbers  of  children  digest  it  with  equal  ease, 
and  every  clinical  observer  has  seen  cases  in 
which  it  is  digested  more  perfectly  than  plain 
milk.  It  is  too  valuable  a  food  agent,  and  has 
saved  too  many  lives,  to  be  abandoned.  Al- 
though Pasteurizing  is  an  improvement  upon 
sterilizing,  the  latter  should  not  be  abandoned 
in  cases  where  the  former  can  not  be  accom- 
plished. During  hot  weather,  in  cities  where 
milk  is  not  fresh,  it  is  far  safer  to  err  in  the  di- 
rection of  overheating.  Several  methods  of 
sterilizing  have  been  devised,  the  Arnold 
sterilizer  being  one  of  the  best.  It  is  impos- 
sible, however,  with  that  apparatus,  even  with 
the  most  recent  modification,  to  be  certain 
that  the  milk  is  not  raised  to  a  temperature 
above  167°.  The  best  system  of  Pasteurizing 
is  that  advised  by  Freeman,  of  New  York.  It 
is  based  upon  the  principle  that  in  immersing 
cold  milk  in  boiling  water  an  equalization  of 
the  temperature  between  the  milk  and  water 
takes  place,  giving  a  resultant  temperature 
which  depends  upon  the  relative  quantities  of 
the  liquids  used.  In  this  apparatus  the  milk, 
placed  in  bottles,  is  immersed  in  hot  water. 
The  proportion  between  the  two  has  been  care- 
fully calculated,  so  that  a  resultant  tempera- 
ture of  167°  in  the  milk  is  obtained.  Rapid 
cooling  by  means  of  running  water  is  an  im- 
portant part  of  the  process  of  Pasteurizing. 

Attempts  have  been  made  to  prevent  the  de- 
composition of  milk  by  the  use  of  chemicals. 
Thus  far  they  have  been  unsatisfactory.  It 
seems  highly  improbable  that  any  chemical 
will  be  found  of  sufficient  power  to  destroy 
the  germs  which  may  be  developed  in  milk 
without  being  at  the  same  time  deleterious  to 
the  human  subject.  Of  the  various  chemicals 
proposed,  peroxide  of  hydrogen  is  probably 
the  least  objectionable. 

Condensed  milk. — The  keeping  qualities 
of  milk  are  somewhat  improved  by  condensing. 
Plain  condensed  milk  keeps  but  little  longer 
than  uncondensed.  When  preserved  in  cans 
by  the  addition  of  sugar,  milk  will  keep  for  a 
considerable  time,  but  this  preparation  has 
many  drawbacks.  It  is  commonly  asserted 
that  condensed  milk  has  one  fifth  the  bulk  of 
plain  milk,  but  Cornwall,  in  analyses  of  the 
various  condensed  milks  in  the  American  mar- 
ket, found  that  the  condensation  varied  from 
3'27  to  3-12  times,  the  average  being  3-74. 
Condensed  milk  has,  therefore,  not  quite  one 
third  the  volume  of  the  original.  Most  con- 
densed milk,  when  reduced  with  water,  shows 
a  deficiency  in  fat.  A  mixture  composed  of 
2  parts  of  water  and  1  part  of  condensed  milk 


does  not  produce  a  fluid  identical  with  ordi- 
nary cow's  milk. 

The  Dietetic  ITses  of  Slilk. — Although 
milk  is  a  perfect  food  for  the  young,  it  is  not 
adapted  to  the  needs  of  adults  and  is  not  suit- 
able as  an  exclusive  article  of  diet.  It  is, 
nevertheless,  one  of  the  most  valuable  of  food 
elements,  and  enters  largely  into  various  com- 
binations in  the  process  of  cooking.  It  may 
also  be  taken  to  advantage  by  most  people  in 
its  natural  state.  An  exclusive  milk  diet  soon 
becomes  very  repugnant  and  is  enforced  with 
considerable  difficulty  in  many  cases.  The 
tongue  becomes  coated,  an  unpleasant  taste 
develops  in  the  mouth,  there  is  a  feeling  of  dis- 
tress in  the  region  of  the  stomach,  and  consti- 
pation is  the  rule.  The  weight  decreases  for  a 
time,  but  this  decrease  soon  ceases  and  the 
weight  continues  unchanged.  A  feeling  of 
weakness  is  commonly  experienced,  and  some- 
times faintness  and  even  vertigo.  These  symp- 
toms often  occur,  but  in  a  lesser  degree,  when 
milk  is  taken  as  a  part  of  a  mixed  diet.  They 
may  be  much  mitigated  and  sometimes  entire- 
ly prevented  by  diluting  the  milk  with  water, 
either  plain  or  effervescing.  The  addition  of 
limewater  also  aids  in  preventing  them.  The 
administration  of  a  compressed  tablet  of  rhu- 
barb and  soda,  or  "soda  mint,"  will  enable 
some  persons  to  take  milk  freely  who  could  not 
otherwise  do  so.  In  some  cases  boiling  renders 
it  more  digestible,  and  in  others  it  must  be 
peptonized.  When  whole  milk  is  not  tolerated 
skim  milk  may  be  well  borne.  The  milk  cure 
consists  in  the  administration  of  milk  alone  to 
the  exclusion  of  all  other  drink  and  food. 
The  amount  administered  daily  depends  large- 
ly upon  the  patient.  As  a  rule,  4  fl.  oz.  are 
given  every  three  hours  at  the  outset.  It 
should  not  be  given  at  shorter  intervals,  as 
this  time  is  required  for  complete  digestion. 
When  the  milk  is  not  well  digested  Mitchell 
adds  limewater  in  the  proportion  of  one  fourth 
the  quantity  of  milk.  This  should  be  reduced 
slowly  and  plain  milk  given  as  soon  as  possible. 
The  quantity  should  be  gradually  increased 
until  about  two  quarts  are  given  daily.  The 
uses  of  milk  in  the  various  diseases  are  de- 
scribed in  the  article  on  Dietetic  Treatment  ; 
the  peptonizing  of  milk  is  described  in  that 
on  Alimentation. 

Infant  Feeding. — Notwithstanding  the 
various  objections  that  may  be  justly  urged 
against  cow's  milk,  it  is  the  almost  universal 
opinion  of  those  best  qualified  to  judge  that  it 
affords  the  best  artificial  food  for  infants.  So 
strong  is  the  writer's  belief  in  this  opinion 
that  he  has  no  hesitation  in  discussing  the 
subject  of  infant  feeding  in  the  section  on 
milk.  The  difficulties  encountered  in  adapt- 
ing cow's  milk  to  infants'  use  are  found  in  the 
varying  proportions  of  the  different  compo- 
nent elements  and  in  differences  in  the  proteid 
element.  It  is  believed  by  some  also  that  the 
digestibility  of  the  fat  of  cow's  milk  is  much 
less  than  that  of  the  fat  of  breast  milk.  While 
the  proteid  of  mother's  milk  consists  of  about 
two  parts  of  lactalbumin  and  one  part  of  casein, 
that  of  cow's  milk  consists  of  one  part  of  lact- 
albumin and  over  four  parts  of  casein.    The 
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coagulum  of  cow's  milk  is  almost  five  times  as 
heavy  as  that  of  breast  milk.  The  eoagula  of 
cow's  milk  are  large  and  dense,  and  those  of 
breast  milk  are  fine  and  fiocoulent.  Even 
when  the  proportions  of  proteid  are  rendered 
similar  by  diluting  we  are  unable  to  modify 
these  conditions.  It  is  here  undoubtedly  that 
the  chief  difiSoulty  in  the  successful  feeding 
of  many  infants  lies.  This  objection  is  far 
less,  however,  than  the  drawbacks  presented 
by  any  proprietary  food  yet  devised. 

The  composition  of  breast  milk  may  vary 
as  follows,  the  figures  representing  percent- 
ages :  JProteids,  1  to  2 ;  fat,  3-5  to  4-5 ;  sugar, 
6-5  to  7-3 ;  salts,  0-18  to  0-25. 

The  following  table  shows  the  average  com- 
position of  cow  s  milk  and  breast  milk : 


Proteid. 

Fat. 

Sugar.  ' 

4-00 
1-60 

4-00 
400 

4'60 

7-00 

The  problem  here  presented  is  to  so  change 
cow's  milk  as  to  render  it  similar  in  compo- 
sition to  breast  milk.  To  accomplish  this  we 
must  decrease  the  proteid  and  increase  the 
sugar.  The  only  feasible  method  of  decreasing 
the  proteid  is  by  diluting  the  milk.  This 
diminishes  the  fat,  which  renders  it  necessary 
to  increase  that  element  also.  We  must  there- 
fore decrease  the  casein  by  jiiluting  the  milk, 
and  add  fat  and  sugar.  Ordinary  cow's  milk, 
diluted  twice,  yields  the  following  proportions : 
Proteid,  1-58 ;  fat,  1-16 ;  sugar,  1-33  ;  salts,  0-23. 
The  proteid  and  salts  are  thus  seen  to  be  in 
almost  the  exact  proportions  in  which  they 
occur  in  breast  milk,  but  the  mixture  is  largely 
deficient  in  sug^r  and  fat.  The  first  of  these 
deficiencies  is  readily  overcome  by  the  addition 
of  sugar.  Milk  sugar  is  to  be  preferred.  It 
may  now  be  obtained  pure,  and  is  not  expen- 
sive. Cream  may  be  added  to  supply  the  fat 
needed,  but  "  top  milk  "  is  preferable.  This 
is  obtained  by  skimming  with  a  spoon  ahout  7 
fl.  oz.  from  the  top  of  a  quart  of  milk  which 
has  stood  in  a  bottle  or  can  for  six  hours. 

SuflScient  food  should  be  prepared  each 
morning  to  last  for  twenty-four  hours.  Nursing 
bottles  should  be  at  hand  equal  in  number  to 
the  number  of  feedings  the  child  is  to  receive. 
The  food,  when  prepared,  should  be  divided 
among  these  bottles,  each  bottle  receiving  the 
proper  amount  for  one  feeding.  This  prevents 
exposure  of  the  milk  to  the  air  at  each  feeding, 
and  adds  materially  to  its  keeping  qualities. 
The  following  table,  from  Holt,  shows  the 
proper  proportions  required  for  an  infant  get- 
ting 24  fl.  02.  a  day : 

Top  milk 8  oz. ; 

Water. 16  oz.; 

Milk  sugar 6  heaping  teaspoonfuls. 

This  yields  a  mixture  found  upon  chemical 
examination  to  closely  resemble  breast  milk 
in  its  composition.  These  proportions  may  be 
continued  until  the  child  is  seven  or  eight 
months  old,  the  daily  quantity  being  increased 
from  month  to  month.  Instead  of  8  fl.  oz.  of 
top  milk,  4  fl.  oz.  each  of  milk  and  cream  may 


be  used.  If  cane  sugar  is  employed,  the  amount 
should  be  but  .two  thirds  that  of  the  milk  sugar 
advised.  Barley  water  is  preferred  by  some  in- 
stead of  plain  water,  in  the  belief  that  it  pre- 
vents the  milk  from  curdling  in  large  masses. 
Recent  observations  have  thrown  considerable 
doubt  upon  this.  It  is  important  to  make  the 
directions  for  the  feeding  of  babies  as  simple 
as  possible  and  to  spare  nurses  and  mothers 
unnecessary  labour.  As  the  value  of  barley 
water  is  doubtful  and  its  preparation  involves 
some  labour  and  care,  it  is  wise  to  employ 
simple  boiled  water.  Barley  water  may  be 
substituted  if  the  baby  fails  to  properly  digest 
the  mixture  when  made  with  plain  water.  In 
that  condition  limewater  may  also  be  added. 
Barley  water  is  made  by  adding  two  teaspoon- 
fuls of  Robinson's  prepared  barley  flour  to  one 
pint  of  water  and  cooking  it  for  twenty  min- 
utes. It  may  be  also  made  from  the  barley 
grain,  a  tablespoonful  being  used  to  each  pint 
of  water.  This  should  be  boiled  for  at  least 
six  hours. 

When  the  baby  reaches  the  age  of  seven  or 
eight  months  twice  as  much  milk  may  be  taken 
from  the  top  of  the  bottle  and  diluted  with 
an  equal  quantity  of  water,  according  to  the 
following  table : 

Top  milk 19  oz.; 

Water 19  oz. ; 

Milk  sugar 9  teaspoonfuls. 

No  positive  rule  can  be  made  which  will  ap- 
ply to  every  case.  Some  children  digest  casein 
with  the  greatest  difficulty ;  some  require  more 
milk,  some  less  than  the  amounts  here  speci- 
fied. These  tables,  as  given,  are  adapted  to 
the  vast  majority  of  cases.  The  food  must 
sometimes  be  modified  and  changed  to  suit  the 
individual,  but  the  utmost  caution  should  be 
observed  against  falling  into  two  serious  errors 
— feeding  too  much  and  too  often.  No  healthy 
infant  requires  food  more  frequently  than  once 
in  two  hours,  and  after  the  age  of  three  months 
none  should  be  given  between  ten  or  eleven 
o'clock  in  the  evening  and  the  early  morning. 
The  quantities  here  given  are  adequate  for  all 
ordinary  cases.  The  following  table  presents 
in  compact  form  the  information  needed  re- 
garding the  time  of  feeding  and  necessary 
quantities : 

SCHEDULE   FOR  FEEDING  AN  AVERAGE   CHILD  IN 
HEALTH   (holt). 


AGE. 

Wo.  of 
menls. 

Interval 
by  day 

between 
meals. 

feedings 
(10  P. 
M.to6 

A.  M.). 

Quan- 
tity for 
each 
meal. 

Quan- 
tity for 

S4 
hours. 

10 
10 
9 
8 
I 
6 
6 
B 
6 

Hours. 
2 
2 
2 
ii 
S 

s 

8 
8 
3 

2 
2 

1 
1 
1 

Onncei. 
1 

l\ 

3 

4 

f 

Ounces. 

20 

6      "      

24 

8  months 

28 

5       "      

83 

6       "      

86 

9       "      

8TJ 
40 

12       "    

The  question  of  Pasteurizing  or  sterilizing 
depends  entirely  upon  the  conditions  present. 
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For  a  child  living  in  the  country,  where  the 
milk  is  obtained  fresh  twice  a  day,  it  is  un- 
necessary. For  a  child  living  in  the  city, 
where  the  milk  is  many  hours  old  when  first 
received,  during  hot  weather  it  should  under 
no  circumstances  be  omitted.  It  should  be 
clearly  understood  that  Pasteurizing  and  steril- 
izing accomplish  but  one  result — the  destruc- 
tion of  bacteria.  Sterilized  milk  requires 
precisely  the  same  treatment  as  regards  dilut- 
ing and  the  addition  of  cream  and  sugar  as 
plain  milk  does.  In  performing  this  process 
the  milk  should  be  placed  in  separate  bottles, 
as  already  de^ribed,  and  should  be  sterilized 
as  soon  as  possible  after  it  is  received,  the 
whole  quantity  for  twenty-four  hours  being 
made  up  and  sterilized  at  one  time. 

[In  an  article  published  in  the  Journal  des 
praticiens  for  December  21,  1895,  the  writer, 
speaking  of  the  occasional  indigestibility  of 
cow's  milk,  states  that  it  has  been  shown  that 
calcium  chloride  cuts  short  the  gastric  diges- 
tion and  cures  the  resulting  diarrhoea.  The 
following  solution  may  be  employed  in  the 
latter  case : 

Calcium  chloride 15  grains ; 

Water 3  oz. 

A  dessertspoonful  of  this  solution  may  be 
added  to  a  pint  of  milk.  A  solution  of  lactic 
acid  in  the  proportion  of  75  grains  to  15  oz. 
of  water  may  also  be  used  with  good  effect] 

Condensed  milk,  though  largely  used,  is  un- 
desirable as  an  infant  food.  Different  samples 
vary  greatly  in  their  composition,  and  no  rule 
can  be  given  for  its  preparation  which  will  in- 
sure a  definite  result.  When  diluted  sufficient- 
ly to  bring  the  casein  to  proper  proportions,  it 
is  deficient  in  fat  to  an  extreme  degree.  Some 
children  seem  to  take  it,  however,  without 
serious  detriment.  They  become  large  and 
fat,  but  are  prone  to  be  flabby  and  aniemic. 
They  are  subject  to  rickets,  and  have  but  little 
resisting  power  when  attacked  by  disease. 

The  proprietary  foods  have  been  shown  by 
repeated  examinations  to  be  largely  deficient 
in  fat.  This  important  element  in  the  best 
food  in  the  market  does  not  reach  half  the 
normal  amount  found  in  breast  milk.  In  some 
foods,  when  prepared  according  to  directions, 
the  amount  of  fat  is  as  low  as  0"70  per  cent. 
With  few  exceptions,  they  contain  free  starch, 
and  in  some  foods  it  is  present  in  large 
amounts.  The  writer,  in  a  recent  study  of 
scurvy  in  infancy,  found  that  63  per  cent, 
of  the  patients  had  received  a  diet  of  pro- 
prietary foods  or  condensed  milk.  The  grow- 
ing prevalence  of  this  disease  and  the  various 
conditions  allied  to  it  is  unquestionably  due 
in  large  measure  to  the  increasing  use  of  these 
foods. 

modified.  Milk. — This  terra  has  recently 
come  into  use  in  a  special  and  restricted  sense. 
It  is  applied  to  milk  which  has  been  separated 
into  its  component  elements  in  a  milk  labora- 
tory and  reoombined  on  a  prescription  of  the 
physician.  A  laboratory  for  this  purpose  was 
first  established  in  Boston  through  the  agency 
of  Dr.  Rotch.    More  recently  a  branch  has 


been  established  in  New  York.  It  is  probable 
that  laboratories  of  this  description  will  soon 
exist  in  all  the  larger  cities.  Fresh  milk  pro- 
duced under  the  best  sanitary  conditions  at- 
tainable is  the  first  requisite.  When  the  milk 
is  received  at  the  laboratory  the  fat  is  first 
removed  by  the  centrifugal  machine.  The 
elements  in  the  hands  of  the  chemist  are 
therefore:  1.  Cream  of  stable  percentage;  2, 
clean  milk  without  cream ;  8,  a  20-per-cent. 
milk-sugar  solution ;  4,  distilled  water ;  5, 
limewater.  With  these  elements  the  chemist 
can  reconstruct  a  milk  of  any  desired  strength. 
The  physician  orders  this  milk  by  prescription, 
as  he  orders  his  drugs  from  the  apothecary. 
He  may  order  milk  containing  4  per  cent,  of 
fat,  7  per  cent,  of  sugar,  and  2  per  cent,  of 
proteid,  with  the  assurance  that  his  patient 
will  get  these  proportions  unvaryingly  from 
day  to  day.  He  may  at  any  time  change  any 
of  these  ingredients  by  simply  writing  a  new 
prescription.  The  physician  who  prescribes 
diet  according  to  the  formula  given  in  the 
earlier  portions  of  this  article  is  not  sure  that 
a  child  who  receives  a  given  percentage  to-day 
will  receive  precisely  the  same  to-morrow,  ow- 
ing to  the  fact  that  milk  is  variable  in  its  con- 
stituents. The  advantages  arising  from  this 
system  are  the  assurance  of  securing  fresh, 
clean  milk  and  the  ability  to  secure  a  food 
which  does  not  vary  from  day  to  day.  It 
renders  food-prescribing  certain  and  definite, 
and  is  a  most  important  step  in  the  direction 
of  precise  and  accurate  treatment. 

[Cream  Milk. — Dr.  Edmund  Cautley,  phy- 
sician to  the  Belgrave  Hospital  for  Children, 
London,  has  given  this  name  to  a  special  milk 
for  infants  prepared  somewhat  in  accordance 
with  Dr.  Retch's  idea.  In  an  article  published 
in  the  Lancet  for  January  11,  1896,  he  says 
that,  taking  the  results  of  his  own  analyses  of 
cow's  milk  and  Leeds's  analyses  of  human  milk 
as  a  basis,  he  suggested  to  the  analyst  of  an 
English  dairy  company,  at  the  last  meeting  of 
the  British  Medical  Association,  that  the  com- 
pany should  prepare  a  special  milk  for  infants 
according  to  the  following  process :  Taking  an 
equal  quantity  of  mixed  cow's  milk  and  a  10- 
per-cent.  solution  of  lactose,  the  whole  is  passed 
through  a  separator  so  arranged  that  the  two 
outgoing  streams  are  equal.  It  is  thus  divided 
into  two  equal  parts,  one  of  which  contains 
practically  the  whole  of  the  cream  and  may 
be  termed  cream  milk,  while  the  other  con- 
tains practically  no  cream  and  may  be  termed 
skimmed  milk.  The  composition  of  these  two 
fiuids  would  therefore  be  as  follows : 


Cow',  milk. 

8EPAEATED    MTLK. 

Cream  milk. 

Slilm  milk. 

Per  cent. 
4-0 
8-7 
4-4 
0-7 

Per  cent. 
2-0 
3-5 
T-3 
0-85 

Per  cent. 
2-0 

Fats     

0-2 

7-2 

Ash 

0-85 

The  Aylesbury  Dairy  Company  prepared  the 
milk  of  the  following  quality,  and  supplied  it 
for  trial  in  the  hospital : 
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Cream  miUi, 

Human  milk. 

Per  cent. 
18  11 

Per  cent. 

18-20 

1-82 
4-02 
6-88 
0-89 

2-00 

Pats            

4-00 

7-00 

0-20 

The  advantages  of  a  milk  supply  of  this  na- 
ture, says  Dr.  Cautley,  are  numerous  and  obvi- 
ous. 1.  By  the  process  of  separation  a  large 
number  of  deleterious  substances  which  acci- 
dentally contaminate  milk  are  removed.  2.  By 
the  process  of  Pasteurization  the  countless 
organisms  present  in  milk  are  destroyed;  it 
has  been  shown  that  a  temperature  of  160°  de- 
stroys the  bacilli  of  tubercle,  typhoid  fever, 
diphtheria,  and  many  others;  the  liability  of 
the  transmission  of  disease  to  the  infant  by 
the  milk  supply  is  consequently  abolished.  3. 
A  substitute  for  human  milk  is  supplied  ready 
for  use.  4.  The  milk  can  be  diluted  without 
altering  the  relative  proportions  of  the  differ- 
ent solid  constituents  to  each  other. 

Dr.  Cautley's  undertaking  can  not  have 
failed  to  be  productive  of  great  good,  but  he 
Is  in  error  in  supposing  that  Dr.  Botch's  plan 
leaves  anything  to  the  "careless  or  stupid" 
mother  or  nurse. 

A  special  preparation  of  milk  for  the  sub- 
jects of  diabetes  was  made  the  subject  of  a 
communication  by  Dr.  Sydney  Ringer  in  the 
British  Medical  journal  "for  December  7, 1805. 
He  refers  to  recorded  experiments  of  his  with 
caseinogen  and  casein  and  to  a  method  of  pre- 
paring oaseinogen  from  milk,  which  is  freed 
from  all  sugar  (and  salts).  The  following  is 
the  method :  Add  to  l-J  pint  of  milk  about  90 
0.  0.  of  a  lO-per-cent.  solution  of  acetic  acid. 
This  precipitates  a  curd  caseinogen.  It  should 
be  allowed  to  settle,  and  the  clear  fluid  si- 
phoned off  and  distilled  water  added.  After 
settling,  this  should  be  decanted  or  siphoned 
off,  and  the  curd  should  be  filtered  and  well 
washed  with  distilled  water.  If  it  is  then 
rubbed  up  in  a  mortar  with  some  calcium  car- 
bonate, and  water  is  added,  all  the  caseinogen 
becomes  dissolved :  the  calcium  carbonate  soon 
settles,  and  the  milky  fluid  can  be  decanted  ofi. 
The  dissolved  caseinogen  behaves  just  like 
milk.  If  rennet  and  a  calcium  salt  are  added, 
and  the  mixture  is  heated  to  104°  F.,  it  quickly 
clots,  and  the  caseinogen  becomes  changed  inio 
casein,  which  precipitates  by  combining  with 
the  calcium  salts. 

A  solution  of  caseinogen  is  milk  without  the 
sugar  of  milk.  It  is  found  that  the  caseinogen 
settles  better  after  the  addition  of  the  acetic 
acid  if  the  milk  is  diluted  with  an  equal  quan- 
tity of  water,  and  the  precipitated  caseinogen 
is  filtered  and  washed  on  a  calico  filter.  On 
the  addition  of  about  3  per  cent,  of  glycerin  to 
the  mixture  of  caseinogen,  says  Dr.  Ringer,  a 
not  unpalatable  form  of  milk  is  produced.] 

Cream  consists  of  milk  which  contains  a 
large  proportion  of  fat  globules.  It  is  ob- 
tained either  by  allowing  the  milk  to  stand 
until  the  fat  has  risen  to  the  surface,  which  it 
will  do  because  of  its  low  specific  gravity,  or  by 


means  of  a  centrifugal  machine.  The  compo- 
sition of  cream  is  exceedingly  variable,  de- 
pending upon  the  amount  of  fat  in  the  milk,  the 
care  of  the  milk,  the  temperature  at  which  it  is 
kept,  and  various  other  factors.  The  composi- 
tion is,  in  fact,  so  variable  that  no  statement  of 
percentages  can  be  considered  accurate.  Con- 
trary to  common  belief,  it  contains  about  the 
same  proportion  of  casein  and  lactose  as  milk 
does,  differing  from  milk  only  in  the  excessive 
proportion  of  fat.  Cream  is  usually  obtained 
by  allowing  milk  to  stand  in  shallow  pans  in  a 
cool  place.  When  the  cream  has  risen,  it  is 
skimmed  from  the  top  of  the  milk.  The  chief 
objection  to  this  form  of  cream  is  that  it  is  at 
least  twenty-four  hours  old  and  liable  to  much 
contamination.  "Centrifugal  cream"  is  ob- 
tained by  means  of  the  centrifugal  machine. 
About  seven  thousand  revolutions  to  the  min- 
ute are  employed  in  obtaining  ordinary  cream. 
The  advantage  of  this  cream  is  that  it  is  no 
older  than  the  milk  from  which  it  is  taken, 
and  is  less  variable  in  its  composition.  Cream 
obtained  by  very  rapid  revolutions  of  the 
wheel  seems  to  be  somewhat  changed  in  its 
character,  and  is  not  so  well  adapted  to  the 
use  of  infants  and  invalids.  Cream  should 
be  removed  by  as  low  a  number  of  revolutions 
as  will  suffice  to  separate  it. 

The  quantity  and  quality  of  cream  varies 
considerably  with  the  breed  of  cows  from 
which  it  is  obtained,  the  milk  of  Alderneys 
and  Jerseys  being  especially  rich  in  fat.  The 
amount  of  cream  depends  upon  the  time  dur- 
ing the  milking  at  which  it  is  taken,  that 
which  is  drawn  last  being  far  richer  in  fat 
globules  than  that  taken  at  the  first  or  middle 
of  the  milking.  This  is  a  matter  of  much  im- 
portance in  obtaining  breast  milk  for  examina- 
tion. The  first  milk  taken  is  always  poor  in 
fat,  and  the  last  is  very  rich.  "Middle  milk" 
only  should  be  taken.  Pair  market  milk  should 
contain  at  least  10  per  cent,  of  cream.  A  good 
grade  of  milk  contains  15  per  cent,  or  more. 
According  to  Currier,  milk  showing  10  per 
cent,  of  cream  will  contain  Z\  per  cent,  of  fat, 
and  that  showing  15  per  cent,  of  cream  will 
contain  4'75  per  cent,  of  fat. 

The  fat  of  cow's  milk  consists  of  glycerides 
of  stearic,  oleic,  butyric,  palmitic,  myristio, 
and  other  soluble  fatty  acids.  Ordinary  "  cen- 
trifugal cream "  contains  about  20  per  cent, 
of  fat.  The  cream  used  in  milk  laboratories 
contains  16  per  cent,  of  fat.  Accurate  tests  of 
the  amount  of  fat  contained  in  milk  or  cream 
can  be  made  only  by  the  chemist.  A  simple 
and  fairly  accurate  test  can,  however,  be  made 
by  the  cremometer  of  Chevallier,  which  con- 
sists of  a  cylindrical  vessel  with  a  scale  show- 
ing percentages  marked  on  the  side.  The 
percentage  of  cream  is  read  from  the  top 
after  allowing  the  milk  to  stand  for  twenty- 
four  hours.  The  apparatus  devised  by  Holt 
for  testing  breast  milk  is  based  upon  Che- 
vnllier's  instrument,  and  is  a  very  simple 
means  of  making  a  quick  and  fairly  accurate 
analysis. 

Cream  is  used  in  enormous  quantities  as  an 
article  of  diet,  being  one  of  the  most  palatable 
as  well  as  digestible  forms  of  fat.    It  is  indi- 
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cated  in  wasting  diseases  and  in  all  conditions 
where  fat  is  required.  It  is  considerably  used 
as  a  substitute  for  cod-liver  oil,  owing  to  its 
palatability  and  the  readiness  with  which  it 
can  be  taken. 

[The  use  of  milk  as  an  exclusive  or  predomi- 
nant article  of  diet  in  the  treatment  of  par- 
ticular diseases  is  treated  of  in  the  article  on 
Dietetic  treatment.  In  connection  with  the 
section  on  nepJiritis {iiSkge  338)  it  maybe  added 
here  that  M.  de  Grandmaison  (Medecine  mod- 
erne,  1894,  No.  76)  makes  a  distinction  from  a 
therapeutical  point  of  view  in  patients  suffer- 
ing from  albuminuria.  Although  patients  with 
parenchymatous  nephritis,  or  threatened  with 
urcemia,  whatever  may  be  the  renal  lesion 
which  causes  it,  may  find  a  milk  diet  abso- 
lutely satisfactory,  he  thinks  that  it  has  not 
the  same  effect  in  gouty  albuminuria.  He  con- 
siders that  an  exclusive  milk  diet  is  useless 
among  patients  of  this  class  and  even  harm- 
ful, as  it  does  not  furnish  sufficient  nourish- 
ment for  persons  who  have  to  work,  and  they 
form  the  majority  of  this  class  of  patients. 
As  uric  acid  is  the  irritating  product  of  the 
glomerules  and  causes  the  appearance  of  albu- 
minuria, M.  de  Grandmaison  does  not  see  what 
influence  a  milk  diet  can  have  on  the  elimina- 
tion of  the  uric  acid.  He  advises  that  patients 
of  this  class  should  be  subjected  to  the  ordi- 
nary diet,  and  that,  in  certain  cases,  they 
should  be  given  tonics — such  as  iron — or  modi- 
fiers of  vascular  tension,  such  as  strychnine, 
or  substances  which  act  directly  on  urinary  in- 
filtration, such  as  strontium  lactate.  The 
gouty  diathesis  must  also  be  kept  in  view,  and, 
in  instituting  an  appropriate  treatment,  accu- 
mulation of  uric  acid  in  the  blood  and  irrita- 
tion of  the  glomerules  must  be  avoided,  as 
they  give  rise  to  albuminuria. 

Gaucher  and  Gallois,  in  a  recent  work  on 
the  treatment  of  diseases  of  the  kidneys 
(quoted  in  the  Journal  des  praticiens  for  De- 
cember 21,  1895),  state  that  if  milk  is  badly 
digested,  particularly  in  urmmia,  it  is  often 
because  the  chemical  operations  within  the 
stomach  indicate  an  excess  of  pepsin.  In  this 
case  kephir  gives  good  results.  If  it  is  to  be 
absolutely  substituted  for  a  milk  diet,  that 
which  is  slightly  fermented  only  should  be 
recommended,  as  it  contains  less  alcohol  and 
is  therefore  a  wholesome  remedy  in  the  gastro- 
intestinal troubles  of  nephritis,  and  especially 
of  interstitial  nephritis.  As  kephir  is  a  diu- 
retic, it  may  act  advantageously  in  other 
ursemic  manifestations.  If  it  is  unpleasant  to 
the  taste,  M.  Hayem  recommends  diluting  it 
with  a  little  Seltzer  water  or  adding  sugar  to 
it.] — Floyd  M.  Cbandall. 

MILK  ADULTERATION.— The  ques- 
tion as  to  what  should  constitute  normal  milk 
is  one  which  has  been  under  discussion  for 
many  years  and  has  not  yet  been  settled  to  the 
entire  satisfaction  of  experts.  Various  stand- 
ards have  been  proposed,  ranging  from  11-50 
to  13'50  per  cent.,  and  even  higher,  of  total 
solids ;  but  13  per  cent.,  of  which  3-50  per  cent, 
should  be  fat,  is  generally  taken  as  a  fair  aver- 
age for  commercial  milk  obtained  from  a  herd 


of  cows.  There  is  no  doubt  that  in  some  in- 
stances milk  containing  a  smaller  amount  of 
solids  has  been  furnished  by  single  cows  in 
health,  but  such  cases  are  so  rare  that  they  are 
not  worth  considering,  although  some  analysts 
would  lower  the  standard  to  meet  such  cir- 
cumstances. Save  where  the  milk  could  be 
sold,  no  sane  person  would  keep  such  an  ani- 
mal, either  for  butter  or  for  cheese  purposes, 
and  it  certainly  would  not  be  just  to  the  com- 
munity to  allow  the  sale  of  such  an  article. 
The  standard  as  recognised  by  the  various 
boards  of  health  is  low  enough,  and  in  justice 
to  the  consumer  it  should  be  raised  so  that  any 
milk  which  contains  less  than  13  per  cent,  of 
solids  should  be  held  to  have  been  sophisti- 
cated. This  would  undoubtedly  throw  out  the 
milk  of  hundreds  of  healthy  animals,  but  in 
the  present  state  of  agriculture  there  is  no 
excuse  for  their  existence.  The  standard  sug- 
gested would  simply  mean  slightly  better  cows 
and  improved  methods  of  feeding  and,  what  is 
more  important  from  a  farmer's  standpoint,  an 
increased  production  of  a  higher  grade  of  milk. 
It  is  certain  that  the  herds  from  which  the 
supply  for  creameries  and  cheese  factories  is 
drawn  will  give  milk  of  a  standard  higher 
than  the  one  mentioned.  Assuming  that  13 
per  cent,  is  a  proper  standard,  there  should  be 
in  fair  milk  about  3-80  per  cent,  of  fat,  0-70  of 
salts,  and  8'50  of  sugar,  casein,  and  albu- 
minoids. Slight  variations  from  this  are 
allowable,  and  in  the  cases  of  cows  from 
cheese-making  breeds  the  fat  may  fall  as  low 
as  3"35.  Milk  from  fine-bred  cows  fed  upon 
scientific  principles  may  contain  16  per  cent, 
of  solids  or  even  more,  but  it  is  hardly  possible 
to  expect  such  a  value  to  be  attained  under 
ordinary  conditions. 

A  milk  analysis,  unless  it  is  undertaken  for 
legal  purposes,  is  among  the  simpler  laboratory 
procedures,  and  requires  only  a  fairly  good 
balance,  several  platinum  or  nickel  dishes,  a 
water  bath  and  a  hot-air  bath.  A  small  quan- 
tity (about  5  grammes  [75  grains]  is  a  con- 
venient weight)  is  weighed  in  a  tarred  dish 
and  evaporated  to  dryness  over  the  water  bath, 
and  then  transferred  to  the  hot-air  bath  kept 
as  nearly  as  possible  at  the  temperature  of 
313°  P.,  and  allowed  to  remain  there  until  its 
weight  becomes  constant;  this  will,  under 
ordinary  circumstances,  require  from  two  to 
three  hours.  The  loss  of  weight  observed 
after  these  manipulations  will  give  the  weight 
of  water  originally  in  the  sample.  The  fat 
may  be  extracted  by  pouring  anhydrous  sul- 
phuric or  petroleum  ether  over  the"  residue  in 
the  dish,  care  being  taken  that  none  of  the 
pellicle  of  casein,  etc.,  is  lost  during  the  opera- 
tion ;  probably  four  washings  with  the  ether 
will  be  sufficient  to  remove  all  traces  of  the 
fat.  What  remains  in  the  dish  should  be 
weighed  rather  than  the  fat,  which  may  be 
recovered  by  evaporating  off  the  ether,  as  the 
chances  of  loss,  etc.,  are  less.  If  for  any 
reason  an  estimate  of  the  casein,  etc.,  or  sugar 
is  desired,  the  residue  should  be  repeatedly 
washed  with  dilute  alcohol  and,  after  drying 
in  the  air  bath,  weighed.  The  remainder  of 
the  contents  of  the  dish  will  consist  of  the 
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salts  and  the  casein  and  albuminoids.  Incin- 
eration at  a  low  red  heat  will  leave  the  former, 
and  by  a  simple  calculation  their  weight  will 
furnish  that  of  the  casein,  etc.  When  it  is 
necessary  to  determine  the  ash  a  platinum  dish 
will  be  needed,  but  otherwise  one  of  nickel  or 
a  lead  capsule,  such  as  is  used  to  cover  the 
mouths  of  bottles,  will  be  entirely  appropriate. 

The  method  described  is  for  all  practical 
purposes  perfectly  satisfactory,  but  yields  a 
slightly  smaller  amount  of  fat  than  the  Adams 
method,  in  which  a  known  weight  of  milk  is 
absorbed  by  a  roll  of  specially  prepared  paper 
or  cloth  which,  after  drying,  is  treated  in  an 
extraction  apparatus.  It  is  urged  by  some 
against  this  method  that  during  the  process  of 
drying  a  portion  of  the  milk  sugar  is  changed 
into  some  body  soluble  in  ether.  Whether 
this  is  so  or  not,  it  is  a  point  of  no  great  prac- 
tical value,  as  the  amount  of  fat  which  whole 
milk  should  contain  is  determined  by  this 
method,  and  a  trifling  error  in  the  quantity  of 
sugar  is  of  little  moment. 

When  an  analysis  is  not  practicable  or  neces- 
sary, the  volume  of  cream  may  be  easily  deter- 
mined by  allowing  the  milk  to  stand  in  a 
decimally  graduated  glass  tube ;  as  the  cream 
rises  to  the  top  the  percentage  present  is  readily 
seen  at  a  glance.  This  procedure,  as  ordinarily 
practised,  takes  several  hours  and  is  not  abso- 
lutely accurate,  as  in  some  milks  the  entire 
amount  of  the  cream  does  not  separate,  and, 
moreover,  in  warm  weather  the  milk  may  be- 
come sour  before  separation  occurs.  If,  how- 
ever, the  milk  is  diluted  with  an  equal  bulk  of 
water  of  such  a  temperature  that  that  of  the 
mixture  is  about  100°  V.,  and  rendered  faintly 
alkaline,  and  the  tube  placed  in  cold  water, 
separation  is  very  complete  and  takes  place 
within  an  hour.  As  the  milk  has  been  diluted 
with  an  equal  amount  of  water,  the  percentage 
of  cream  shown  in  this  test  must  be  doubled 
to  give  the  correct  figure.  Various  portable 
machines  are  in  the  market  in  which  the  milk 
is  placed  in  small  tubes  and  rapidly  rotated 
for  several  minutes.  The  cream,  being  lighter, 
rises  to  the  top  and  is  easily  estimated.  On 
the  addition  of  a  little  acetic  acid,  the  casein, 
etc.,  will  also  separate  and  will  be  in  a  distinct 
layer.  These  machines  are  quite  extensively 
employed  in  estimating  the  value  of  milk  at 
cheese  factories  and  creameries,  and  are  suf- 
ficiently accurate  for  all  practical  purposes. 
It  is  hardly  probable  that  whole  milk  will  ever 
show  less  than  12  per  cent,  of  cream  as  deter- 
mined by  any  of  the  above-mentioned  methods, 
and  in  the  vast  majority  of  samples  it  will  run 
much  higher.  Probably  about  16  represents 
the  percentage  in  milk  from  an    ordinarily 

food  cow,  and  a  buyer  would  be  justified  in 
eclining  to  accept  any  below  that  point,  al- 
though it  might  not  have  been  skimmed.  The 
instrument  most  commonly  employed  for  test- 
ing milk  is  the  lactometer,  which  "is  simply  a 
special  form  of  hydrometer,  usually  graduated 
from  0  to  130  or  thereabouts,  100  of  its  scale 
being  1-039  of  a  hydrometer  adapted  to  tak- 
ing the  specific  gravity  of  fluids  heavier  than 
water.  As  might  be  imagined,  it  may  be  very 
untrustworthy  in  the  hands  of  an  ignorant  or 


unskilled  person,  but  when  the  reverse  con- 
ditions exist  it  affords  the  readiest  method  of 
determining  the  value  of  a  milk.     To  use  it 
properly,  the  colour  of  the  milk,  its  viscidity, 
and  its  taste  must  be  taken    into    account. 
Whole   milk  should   be  of  a  yellowish-white 
colour,  adhere  somewhat  to  any  objects  with 
which  it  comes  in  contact,  and  have  a  distinc- 
tive flavour  which  can  be  best  defined  by  say- 
ing that  it  is  neither  flat  nor  watery.    In  using 
this  instrument,  a  vessel  of  sufiicient  depth  and 
diameter  to  allow  of  its  floating  freely  should 
be  employed,  and  the  temperature  of  the  milk 
raised  or  lowered,  as  the  case  may  be,  to  60°  F. 
by  immersing  the  vessel  containing  it  in  one 
with  either  warm  or  cold  water  in  it.     If  it  is 
not  convenient  to  bring  the  milk  to  this  tem- 
perature, a  fairly  close  approximation  to  the 
correct  gravity  may  be  made  by  adding  or  sub- 
tracting two  degrees  of  the  lactometer  scale  for 
every  three  degrees  the  temperature  is  above 
or  below  60°.    Each  division  upon  the  lactom- 
eter scale  below  100  is  assumed  to  represent 
the  addition  of  one  per  cent,  of  water ;  that  is, 
if  the  reading  is  90,  it  is  pretty  certain  that  10 
per  cent,   of    water    has    been  added.     This 
method  of  calculation  is  not  very  accurate,  as 
analyses  show  a  larger  addition  than  the  lac- 
tometer does.     Before  the  lactometer  is  used 
the  stem  must  be  dry  and  perfectly  clean,  as 
otherwise  the  milk  will  creep  up  on  it,  and 
both  vitiate  the  reading  and,  by  the  added 
weight,  submerge  the  instrument  deeper.    By 
greasing  the  stem   carefully,   so  much  milk 
may  be  made  to  ascend  upon  it  that,  if  oppor- 
tunity is  allowed,  the  entire  instrument  will 
sink  until  it  is  wholly  covered.     Another  pre- 
caution to  be  observed  is  the  agitation  of  the 
milk  until  any  cream  which  may  have  sepa- 
rated is  recombined  and  all  the  contained  air 
is  expelled.     Neglect  of  these  precautions  may 
lead  to  an  error  of  many  degrees  in  the  reading. 
After  being  placed  in  the  milk  the  lactom- 
eter should  be  allowed  to  remain  until  it  is  at 
rest,  and  the  reading  made  at  the  top  of  the 
meniscus,  as  that  is  the  point  usually  selected ; 
upon  its  withdrawal,  the  milk,  if  unsophisti- 
cated, should  run  slowly  off  the  instrument 
and  form  fine  bubbles.    Watered  milk  runs  off  - 
quickly,  is  thin,  and  has  a  bhiish  colour.     It 
would  be  impossible  to  describe  the  exact  ac- 
tion of  good  milk  under  these  conditions,  and 
one  should  experiment  a  little  with  a  sample 
known  to  be  unsophisticated  by  adding  small 
amounts  of  water  and  comparing  the  diluted 
milk  with  that  untouched.     A  reasonable  de- 
gree of  expertness  can  thus  be  acquired  in  a 
very  short  time. 

It  has  been  clearly  established  that  milk 
from  a  healthy  cow  under  normal  conditions 
never  falls  below  100  on  the  lactometer  or  1-039 
on  a  hydrometer,  and  that  if  a  sample  shows 
below  that  point  it  is  colostrum,  or  has  been 
drawn  from  a  diseased  cow,  or  one  known  as  a 
stripper,  or  from  one  insufBciently  or  improperly 
fed,  or  contains  an  abnormal  amount  of  cream 
on  account  of  lack  of  care  in  taking  the  sample, 
or  a  large  admixture  of  air.  Colostrum,  con- 
taining a  large  amount  of  fat,  will  give  a  read- 
ing far  below  100,  but  its  yellow  colour  and 
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thick  appearance  will  usually  disclose  its  na- 
ture ;  the  crucial  test  is  examination  under 
the  microscope  for  the  characteristic  colostrum 
corpuscles.  Although  used  by  many  persons — 
more,  however,  as  a  cathartic  than  as  a  food — 
it  should  be  rejected  in  all  cases,  even  when 
mixed  with  large  amounts  of  good  milk,  as  it 
exerts  upon  some  individuals  a  very  unpleasant 
cathartic  action,  and  is  particularly  unsuited 
for  infants.  AH  febrile  disorders  in  cows 
should  be  contra-indieations  to  the  use  of  their 
milk;  animals  in  excessively  dry  weather,  with 
poor  pasturage  and  foul  water,  give  milk  of 
low  gravity,  or  rather  a  fluid  resembling  it, 
which  is  apt  to  excite  disturbances  of  the  di- 
gestion ;  "  strippers,"  or  cows  being  dried  ofE 
before  calving,  yield  a  watery,  frothy  milk  con- 
taining mucus  and  but  little  fat,  which  is 
equally  unsuitable  as  a  food.  The  last  milk 
drawn  from  a  cow  contains  more  fat  than  the 
first  portions  of  a  milking,  and  may  fall  below 
the  100  mark  on  the  lactometer,  but  it  is  rare 
that  it  is  kept  separate,  and  the  fact  is  more 
interesting  from  a  theoretical  standpoint  than 
from  the  practical  one.  While  the  milk  is  still 
warm  from  the  cow  the  lactometer  may  show 
as  low  as  70  or  even  lower,  but  cooling  and 
agitation  will  quickly  raise  the  milk  to  its  nor- 
mal point. 

The  milk  from  an  average  cow  will  usually 
stand  at  about  108;  that  from  a  high-grade 
butter  cow  will  often  run  below  105,  and  at 
times  may  approach  nearer  to  100 ;  and  that 
containing  large  amounts  of  casein  and  a  cor- 
respondingly small  quantity  of  fat,  such  as  is 
furnished  by  animals  of  cheese-making  breeds, 
may  reach  120.  It  will  thus  be  seen  that  with- 
out the  aid  furnished  by  the  senses  a  mistaken 
estimate  of  the  quality  of  a  milk  may  easily  be 
made,  and  that  in  all  instances  the  greatest 
care  must  be  exercised.  When  milk  ranges 
from  105  to  108  and  shows  above  14  per  cent, 
of  cream  in  volume,  it  is  probable,  in  the  ma- 
jority of  cases,  that  it  has  not  been  tampered 
with  to  any  great  extent. 

Lactoscopes  are  instruments  in  which  black 
lines,  figures,  etc.,  are  looked  at  through  thin 
layers  of  milk.  They  are  employed  to  a  con- 
siderable extent  in  estimating  the  amount  of 
fat,  and  in  the  hands  of  some  persons  are  very 
satisfactory,  but  others,  rather  curiously,  are 
unable,  even  with  extended  opportunities,  to 
acquire  any  degree  of  accuracy  in  their  read- 
ings. Probably  the  best  of  these  is  Feser's, 
which  consists  of  a  graduated  glass  tube  the 
lower  portion  of  which  is  contracted  to  about 
one  third  the  diameter  of  the  upper  part,  and 
contains  a  cylinder  of  white  glass  with  hori- 
zontal black  lines.  A  known  quantity  of  milk, 
indicated  by  a  graduation,  is  introduced  and 
water  is  added  slowly  until  the  lines  on  the 
cylinder  can  be  seen  distinctly  at  a  distance  of 
about  a  yard,  when  the  height  to  which  the 
mixture  rises  indicates  on  a  scale  the  percent- 
age, by  weight,  of  fat,  the  theory  being  that 
the  translucency  of  the  mixture  varies  regu- 
larly with  the  amount  of  fat  it  contains.  A 
number  of  cheap  modifications  are  to  be  had, 
but  they  are  poorly  made  and  are  not  to  be  re- 
lied upon. 


The  instrument  also  furnishes  a  method  for 
ascertaining  the  percentage  of  casein  and  su- 
gar, and  may  be  depended  upon  to  give  re- 
sults within  6  or  7  per  cent,  of  those  derived 
from  chemical  analysis.  The  percentage  of 
fat,  as  ascertained  with  the  lactoscope,  is  mul- 
tiplied by  a  constant,  0-001,  which  represents 
the  decrease  in  specific  gravity  of  water  to 
which  1  per  cent,  of  butter  fat  has  been 
added,  and  the  product  subtracted  from  1,000; 
this  remainder  is  now  deducted  from  the  true 
specific  gravity  of  the  milk,  determined  either 
with  a  hydrometer  or  by  calculation  from  the 
lactometer  reading,  and  the  remainder  thus 
obtained  is  divided  by  0-00375,  which  repre- 
sents the  increase  in  specific  gravity  of  water 
caused  by  the  addition  of  1  per  cent,  of  the 
casein,  sugar,  and  salts  in  the  proportions  in 
which  they  exist  in  milk.  The  result  will  be 
the  percentage  of  these  bodies,  and  with  the 
addition  of  the  fat  will  give  the  total  solids  in 
the  sample.  If  from  the  solids  not  fats  0-70, 
the  average  percentage  of  salts,  is  deducted,  we 
shall  have  the  percentage  of  casein  and  sugar. 

The  commonest  frauds  upon  the  milk  con- 
sumer consist  either  in  the  addition  of  water, 
in  the  removal  of  a  portion  of  the  cream,  or  in 
both,  but  the  first  mentioned  is  by  far  the 
most  frequent  and,  as  a  rule,  the  most  profit- 
able. While  diminishing  greatly  the  value  of 
milk  as  a  food,  the  addition  of  water  is  far 
more  serious,  on  account  of  the  possibility  of 
its  containing  disease  germs,  especially  those 
of  typhoid  fever.  Epidemics  of  this  fever  in 
which  milk,  which  appears  to  be  a  most  favour- 
able medium  for  the  rapid  propagation  of  its 
specific  micro-organism, has  been  the  undoubted 
vehicle  for  the  dissemination  of  the  disease, 
can  be  reckoned  by  the  score,  and,  so  long  as 
the  health  oSicers  in  the  milk-producing  dis- 
tricts continue  to  exhibit  their  customary  in- 
difference to  the  commonest  sanitary  rules, 
there  will  be  recurrences  of  them  ;  indeed,  it  is 
more  than  probable  that  their  number  will  in- 
crease rather  than  diminish.  To  show  the 
utter  stupidity  of  these  local  lights,  an  instance 
within  the  personal  experience  of  the  writer 
may  be  cited  in  which  the  only  sanitary  meas- 
ure enforced  in  a  case  of  typhoid  fever  was  the 
fitting  of  a  new  spout  to  a  kitchen  sink.  In  a 
recent  epidemic  of  over  five  hundred  cases 
which  were  traced,  beyond  a  shadow  of  doubt, 
to  one  milkman,  it  was  found  that  the  well 
from  which  the  water  to  wash  (f)  his  cans  was 
drawn  received  the  drainage  of  a  number  of 
cesspools  and  privy  vaults.  It  is  hardly  credi- 
ble that  the  milkman,  who  has  gone  scot-free, 
understood  that  the  well-water  was  contami- 
nated, but  it  is  difScult  to  see  how  the  danger 
of  allowing  even  the  existence  of  such  a  well, 
there  being  an  abundant  supply  of  water  drawn 
from  a  distance,  was  not  appreciated  by  those 
having  the  sanitary  interests  of  the  community 
in  their  hands.  All  that  the  average  country 
health  officer  thinks  of  importance  is  to  see 
that  the  water  supply  for  the  cows  is  fairly 
good  and  that  the  general  surroundings  are 
clean.  These  are,  without  doubt,  proper  sub- 
jects for  investigation,  but  any  inquiry  into 
other  matters  is  neglected.    The  greatest  dif- 
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ficulty  in  the  way  of  a  proper  investigation 
into  the  sources  of  the  milk  supply  of  a  com- 
munity lies  in  the  fact  that  the  health  officers 
are,  as  a  rule,  poorly  paid,  and  their  tenure  of 
office  is  very  uncertain.  Moreover,  no  matter 
how  conscientious  they  may  be,  these  officers, 
usually  struggling  practitioners,  are  insuffi- 
ciently educated  in  sanitary  science  to  know  how 
to  combat  the  conditions  they  have  to  oppose. 
The  proper  remedy  would  seem  to  lie  in  the 
appointment  by  the  different  States  of  com- 
petent officials,  in  a  most  rigid  examination 
into  the  conditions  existing  in  dairies,  and  in  a 
system  of  licensing  which  would  preclude  those 
who  have  been  detected  in  improper  practices 
from  selling  milk.  The  law  is  assumed  to 
regulate  the  traffic  in  liquor,  and  the  question 
.  of  a  proper  milk  supply  is  nearly,  if  not  quite, 
as  important.  Water  may  accidentally  get 
into  milk  through  carelessness  in  leaving  a 
small  amount  after  rinsing  the  cans,  and  if  the 
water  is  potable  it  is  of  little  moment,  as  the 
amount  which  could  be  introduced  in  that 
manner  is  extremely  small.  Ice  is  occasion- 
ally placed  in  the  cans  during  warm  weather, 
when  the  milk  is  shipped  from  a  distance  or 
can  not  be  kept  in  a  cool  place,  but  practi- 
cally its  effects  are  hardly  worth  considering. 
In  extremely  cold  weather,  if  milk  is  allowed 
to  freeze,  the  portions  first  taken  from  the 
vessel  in  which  it  is  will  contain  less  water 
than  that  which  is  taken  after  it  has  melted. 
In  some  instances  the  last  half  of  the  con- 
tents of  a  forty-quart  can  which  had  been 
frozen  has  shown  an  increase  of  40  per  cent, 
of  water. 

Another  point  which  is  of  nearly  equal  im- 
portance is  the  detection  of  cows  affected  with 
tuberculosis.  There  seems  to  be  little  question 
that  the  milk  from  them,  even  if  tuberculous 
deposits  do  not  exist  in  the  udders,  is  unsafe 
to  use ;  when  they  are  found  in  that  locality 
the  danger  is,  of  course,  very  greatly  increased. 
It  may  also  be  said  that  the  milk  from  such 
animals  should  not  be  given  to  swine  or  poul- 
try, as  they  may  become  infected.  In  many  of 
the  States  the  killing  of  such  animals  is  im- 
perative, but  there  is  no  doubt  that  in  many 
instances  the  disease  is  not  suspected  until  it 
has  become  well  marked.  To  protect  the  com- 
munity, the  law  should  insist  upon  the  inspec- 
tion of  all  cows,  no  matter  if  the  milk  from 
them  is  not  sold,  at  stated  intervals  by  com- 
petent veterinarians,  and  make  it  compulsory 
that  in  all  cases  the  diseased  animals  should 
be  slaughtered  and  every  portion  of  the  car- 
cass completely  destroyed  by  fire.  Persons 
keeping  cows  for  their  own  purposes  should 
have  them  examined  at  least  every  six  months. 
The  milk  from  cows  affected  with  the  "  foot- 
and-mouth  disease  "  may  give  rise  to  an  aph- 
thous inflammation  of  the  mouths  of  those 
using  it. 

Boric  acid,  salicylic  acid,  and  sodium  bicar- 
bonate are  sometimes  added  to  milk  in  warm 
weather  as  preservatives.  This  use  of  them  is 
highly  objectionable,  as  they  can  not  be  em- 
ployed in  sufficient  quantities  to  prevent  pu- 
trefactive changes  without  rendering  the  milk 
unfit  for  consumption,  and  in  small  quantities 


they  simply  delay  the  souring  process  while 
allowing  the  decomposition  which  may  lead  to 
the  formation  of  ptomaines.  The  detection  of 
the  two  acids  involves  a  good  deal  of  chemical 
manipulation  and  considerable  apparatus,  and 
should  be  left  to  a  chemist,  but  the  presence  of 
sodium  bicarbonate  in  the  ash  is  very  easily 
detected  by  the  addition  of  a  small  amount  of 
acid,  which  causes  effervescence,  while  it  has 
not  that  effect  on  a  normal  ash.  Salt,  or  su- 
gar, or  a  mixture  of  both  is  sometimes  added 
to  watered  milk  to  bring  up  its  specific  grav- 
ity, also  "  butter  colour  "  to  give  it  a  good  ap- 
pearance. The  detection  of  the  sugar  is  rather 
unsatisfactory.  It  is  accomplished  with  the  aid 
of  the  polariscope,  or  by  Trommer's  test ;  an 
ash  which  exceeds  0-70  of  the  total  solids  usu- 
ally indicates  the  addition  of  salt  or  sodium 
bicarbonate,  the  former  of  which  should  not 
overrun  14  per  cent,  of  the  ash ;  the  "  butter 
colour,"  consisting  largely  of  annotto,  is  not  of 
much  importance  by  itself,  and  is  not  easy  to 
detect  except  by  an  expert.  Starch,  calf's 
brains,  and  a  variety  of  extraordinary  sub- 
stances are  said  to  have  been  used  in  adulterat- 
ing milk,  but  the  tales  relating  to  them  are 
rather  apocryphal.  The  term  "  condensed " 
should  properly  be  limited  to  milks  which  are 
simply  reduced  in  bulk  by  being  deprived  of 
water,  and  "  preserved  "  to  those  similarly  re- 
duced, but  containing  in  addition  either  cane 
sugar  or  milk  sugar,  and  stored  in  hermetic- 
ally sealed  vessels.  The  first  variety  should 
contain  about  50  per  cent,  of  water,  which  rep- 
resents a  reduction  to  about  one  quarter  of  the 
original  bulk ;  in  the  second  about  three  quar- 
ters of  the  water  is  driven  off,  and  sugar 
enough  added  to  constitute  about  half  the 
weight  of  the  finished  article.  The  condensed 
variety  is  rarely  tampered  with,  except  by 
using  skimmed  milk  in  its  preparation,  which 
is  easily  detected  by  ascertaining  its  specific 
gravity,  calculating  therefrom  the  amount  of 
cream  which  the  original  milk  should  have 
contained,  and  comparing  it  with  the  amount 
found  in  the  sample.  With  the  exception  of  a 
few  well-known  brands,  most  of  the  preserved 
milk  contains  a  smaller  amount  of  butter  or 
fat  than  it  should,  the  fat  having  been  removed 
prior  to  the  condensing  process,  and  often 
other  fats  are  added  to  bring  the  milk  up  to 
the  standard. 

The  ideal  place  in  which  to  keep  milk  is  an 
ice  box,  or  refrigerator,  from  which  everything 
except  butter  and  eggs  are  excluded,  as  there 
are  few  articles  of  food  which  absorb  all  vola- 
tile bodies  so  readily  as  milk  does.  Where  the 
conditions  are  favourable,  a  well-shaded  build- 
ing, preferably  of  stone  or  brick,  in  which  there 
is  a  never-failing  spring,  is  very  satisfactory, 
the  cans  or  vessels  in  which  the  milk  is  kept 
being  partially  submerged  in  the  water  and 
covered  with  netting  to  prevent  frogs,  etc., 
from  jumping  in.  A  deep  well  into  which  a 
pail  can  be  lowered  is  by  no  means  a  bad  place 
in  which  to  keep  small  quantities  of  milk. 
Most  commonly  a  country  milk-room  is  in  a 
cellar ;  and,  provided  it  is  light,  cool,  and  well 
ventilated,  this  is  free  from  objections,  but  as 
a  rule  it  is  difficult  to  find  one  of  the  proper 
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construction,  etc.  All  vessels,  no  matter  of  what 
material  they  may  be  made,  must  be  thorough- 
ly washed  with  cold  water  after  having  been 
used  until  the  water  is  free  from  all  discolora- 
tion by  milk,  and  then  with  boiling  water,  and, 
if  possible,  sunned  for  several  hours.  If  hot 
water  alone  is  used,  it  will  be  impossible  to  re- 
move the  last  traces  of  milk,  which  will  soon 
sour  and  taint  the  fresh  milk  almost  as  soon  as 
it  is  placed  in  the  vessel.  Asa  rule,  people  are 
content  to  simply  strain  milk  through  the 
gauze  with  which  all  milk  pails  should  be  pro- 
vided, but  it  is  much  better  to  employ  a  piece 
of  fine,  thin  muslin,  which  must  be  washed 
each  time  it  is  used.  At  the  present  time,  where 
a  large  amount  of  milk  is  handled  the  cream 
is  separated  by  means  of  centrifugal  machines, 
but,  as  they  are  expensive  and  require  power 
to  run  them,  their. use  is  not  widespread,  and, 
moreover,  the  cream  is  too  thick  for  any  pur- 
poses except  butter-making. 

Where  small  numbers  of  cows  are  kept  it  is 
usual  to  place  the  milk  in  shallow  pans,  and  to 
remove  the  cream  at  the  end  of  ten  or  twelve 
honrs,  but  from  an  economical  standpoint  this 
is  a  very  wasteful  method,  for,  especially  in 
warm  weather,  separation  is  by  no  means  com- 
plete before  souring  occurs,  and  the  cream 
from  sour  milk  is  not  so  delicate  as  that  from 
sweet  milk,  and  is  less  suitable  for  table  use ; 
for  butter-making  it  is  as  satisfactory,  pro- 
vided it  is  not  kept  too  long.  More  perfect 
separation  may  be  obtained  by  placing  the 
milk  fresh  from  the  cow  in  tall  cylinders 
which  are  placed  in  ice  or  cold  water.  Clot- 
ted or  Devonshire  cream  is  prepared  by  applying 
gentle  heat  to  the  pans,  etc.,  in  whicli  milk  has 
stood  for  twelve  hours  or  so.  As  a  rule,  when 
cream  is  to  be  used  for  butter-making  it 
should  be  collected  for  two  or  three  days  and 
then  churned,  as  what  is  known  as  ripening — 
really  a  fermentative  change — occurs,  and  with- 
out this  the  butter  is  apt  to  lack  flavour  and 
greater  difficulty  is  experienced  in  churning. 
Cream  varies  in  composition  greatly  according 
to  the  manner  in  which  it  is  collected  and  the 
breed  of  cows  from  which  it  is  obtained.  The 
ordinary  article  of  commerce  contains  about 
15  per  cent,  of  fat,  while  that  obtained  by  the 
use  of  centrifugal  machines  may  run  up  to 
four  times  that  amount. 

The  question  as  to  what  is  the  proper  amount 
of  food  for  a  milch  cow  is  one  that  has  been 
studied  very  closely  and  with  considerable 
practical  results.  The  standard  which  has 
been  established  in  this  manner  allows  3|  lbs. 
of  albuminoids  and  13^  lbs.  of  non-albumi- 
noids per  diem  for  each  1,000  lbs.  of  live 
weight  of  the  animal,  or  a  sufficiency  of  food 
which  contains  about  1  part  of  carbon  to  5 
parts  of  nitrogen ;  but,  as  no  one  article  con- 
tains these  elements  in  the  proper  proportions, 
a  mixed  diet  is  necessary,  and  it  is  desirable 
also,  because  cows  thrive  better  on  it  than 
when  they  are  restricted  to  one  kind  of  food. 
It  is  hardly  within  the  limits  of  an  article  of 
this  nature  to  give  the  various  feeding  tables 
in  which  the  question  is  entered  into  very 
fully,  and  it  is  only  necessary  to  indicate  brief- 
ly the  proper  amounts  of  the  commoner  foods. 
42 


During  the  months  in  which  green  pasture  is 
not  found  a  fair  ration  would  be  all  the  good 
hay  and  corn  fodder,  cut  and  cured  when  first 
in  tassel,  that  will  be  eaten,  and  from  4  to  6 
quarts  of  ground  grain  of  any  sort,  or  double 
that  quantity  of  wheat  bran,  3  or  3  quarts  of 
carrots,  potatoes,  beets,  or  turnips,  and  a  pint 
of  rape  or  cotton-seed  meal.  Turnips  must  be 
used  with  caution,  as  they  are  apt  to  impart 
an  unpleasant  odour  to  the  milk,  which,  how- 
ever, can  usually  be  removed  by  heating  it 
to  about  140°  P.,  as  nlay  also  the  rank  taste 
imparted  by  an  alliaceous  plant  common  in 
low  grounds.  Cotton-seed  meal  also  needs 
care  in  its  use,  and  not  more  than  a  large 
tablespoonful  should  be  given  in  the  begin- 
ning, as  it  is  often  not  well  digested  until  a 
sort  of  tolerance  of  it  has  been  established. 
When  it  is  assimilated  properly  there  is  noth- 
ing which  can  be  used  that  will  give  so  rich  a 
colour  to  the  milk  and  so  increase  the  percent- 
age of  cream,  but  the  butter  made  from  it  is 
apt  to  be  oily.  All  roots  must  be  cut  into 
pieces  sufficiently  small  to  allow  of  their  being 
swallowed  unchewed,  as  cows  often  do  this, 
and  when  the  pieces  are  too  large  they  may  be- 
come impacted  in  the  oesophagus.  To  obtain 
the  very  best  results,  it  is  necessary  to  cook 
the  meal,  and  it  is  no  detriment  to  do  the 
same  with  the  root  part  of  the  ration.  During 
the  coldest  weather  it  is  also  desiraible  to  raise 
the  temperature  of  the  drinking  water  to  about 
60°  F.,  and  it  should  hardly  be  necessary  to 
state  that  salt  should  be  at  hand  all  the  time. 
Pine  bone  meal  is  eaten  greedily  by  most  cows, 
and  it  is  a  desirable  addition  to  the  dietary  of 
those  with  young  calves. 

Perhaps  more  important  than  the  question 
of  what  a  cow  should  eat  is  that  of  what  she 
should  not,  as  it  is  the  common  practice  among 
dairymen  to  make  use  of  a  large  number  of 
articles  entirely  unfit  for  food.  Formerly  it 
was  the  custom  to  feed  swill  and  house  waste, 
but  at  the  present  time  there  is  very  little  of 
this  done,  as  the  punishment  for  it  is  apt  to  be 
pretty  severe,  for  the  milk  from  cows  fed  on  it 
is  hardly  fit  to  be  given  to  pigs.  It  is  difficult 
of  digestion,  and  may  give  rise  to  all  forms  of 
gastro-intestinal  disturbance ;  moreover,  it  rap- 
idly becomes  sour,  and  it  is  probable  that  the 
changes  which  ^ive  rise  to  the  formation  of 
poisonous  ptomaines  are  set  up  more  rapidly 
in  it  than  in  milk  from  properly  fed  animals. 
Unfortunately,  it  is  very  difficult  to  determine 
from  the  milk  itself  whether  swill  has  been  fed 
or'  not,  unless  inordinate  amounts  have  been 
used,  when  there  will  be  a  decided  odour  of 
the  swill  in  the  milk.  Distillery  waste  is  open 
to  the  same  objections  as  a  food  as  swill  is,  and 
its  use  is  almost  universally  prohibited.  Brew- 
ers' grain,  or  exhausted  malt,  is  very  largely 
used  by  dairymen  who  live  near  breweries,  and 
if  only  small  quantities  are  used  as  an  adjunct 
to  other  foods,  and  it  is  perfectly  sweet,  it 
is  fairly  unobjectionable.  Usually,  however, 
several  hundred  bushels  are  purchased  at  one 
time  and  dumped  into  pits  where  the  grain 
rapidly  becomes  sour,  but  nevertheless  is  fed. 
By  its  use  a  large  amount  of  milk  is  obtained, 
and  the  cow  rapidly  fattens,  but  she  as  rapidly 
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becomes  diseased.  The  milk  has  an  odour  of 
grains  and  is  usually  pale,  and  the  curd  is 
tough,  dense,  and  unfit  for  making  butter  or 
cheese  or  for  condensing.  Its  use  should  be 
prohibited,  but,  as  the  revenue  derived  from 
the  sale  of  grains  constitutes  a  large  portion 
of  a  brewer's  profit,  it  is  hardly  possible  to 
expect  the  passage  of  any  prohibitory  laws. 
When  the  grain  is  dried,  before  it  has  become 
sour,  there  is  no  objection  to  its  use,  but  as  yet 
no  practicable  method  of  doing  this  has  been 
found.  A  number  of  the  by-products  of 
starch  and  glucose  factories  are  used  to  a  lim- 
ited extent  as  cow  food,  but  usually  they  have 
been  dried  and  then  are  free  from  objection. 
Ensilage  is  used  to  a  considerable  extent,  and 
seems  to  be  without  any  harmful  influence 
upon  the  milk,  but  the  belief  that  it  shortens 
a  cow's  life  is  entertained  by  a  good  many  per- 
sons. During  the  season  when  green  food  is 
abundant  it  is  not  the  custom  to  supply  any- 
thing in  the  shape  of  grain,  but  it  is  a  great  mis- 
take, as  one  pound  of  corn  meal  will  increase 
the  amount  and  richness  of  the  milk  far  in  ex- 
cess of  its  money  value.  Pastures  should,  if 
possible,  be  provided  with  shade  and  an  abun- 
dant supply  of  running  water,  and  should  not 
be  too  far  from  the  milking  place,  where  there 
should  be  an  open  shed  under  which  the  cows 
may  go  at  night  in  case  of  rain,  etc.  As  soon 
as  the  first  heavy  frosts  have  chilled  the  herb- 
age it  is  best  to  put  the  cows  into  their  winter 
quarters  and  keep  them  there  until  the  frost  is 
entirely  out  of  the  ground.  All  buildings  nsed 
during  the  winter  must  be  well  lighted  and 
ventilated,  and  cleaned  out  at  least  twice  a 
day.  Where  pasturage  is  not  abundant  it  is 
often  customary  to  keep  cows  in  confinement 
during  the  entire  year,  supplying  them  with 
green  food  during  its  season.  Provided  cleanli- 
ness, etc.,  are  observed,  nearly  as  good  results 
are  obtained  as  when  the  cows  are  allowed  free 
range. 

[In  the  Report  of  the  Dairy  Commissioner 
of  the  State  of  New  Jersey  for  the  Year  1894 
Professor  Albert  R.  Leeds  gives  some  interest- 
ing data  as  to  the  milk  of  different  breeds  of 
cows.    He  says : 

"  The  Holsteins  give  the  lowest  solids,  then 
the  Holderness,  Ayrshire,  Devon,  Guernsey, 
and  highest,  the  Jerseys.  The  order  for  fat  is 
Holsteins,  the  lowest,  then  Holderness,  Ayr- 
shire, Devon,  Guernsey,  and  Jerseys.  But  in 
total  production  of  milk,  the  Holsteins  lead, 
with  a  daily  yield  of  22'65  pounds,  Ayrshire 
next,  then  Guernsey,  Jersey,  Holderness,  and 
the  Devons  the  lowest,  with  12'65  pounds. 

"  In  the  course  of  inspection  the  question  of 
breed  frequently  comes  up  and  demands  the 
most  serious  consideration.  In  the  month  of 
April  of  this  year  the  milk  of  one  of  the  largest 
and  best-appointed  dairies  in  this  State  was 
condemned  by  the  inspectors  in  the  city  of 
New  York,  to  which  place  it  is  exclusively 
shipped,  and  the  dealers  were  fined.  The  dairy- 
man thought  some  serious  blunder  must  have 
been  committed,  or  that  he  had  been  grievous- 
ly wronged.  He  had  two  samples,  represent- 
ing the  whole  milk  of  his  dairy,  analyzed  by 
responsible  chemists  in  New  York,    ihey  re- 


ported that  the  milk  was  certainly  much  be- 
low standard.  .  .  . 

"  Still  more  astonished  at  these  results,  the 
proprietor  of  the  dairy  brought  to  me  two 
more  samples,  representing  as  nearly  as  pos- 
sible similar  milk  to  that  examined  in  New 
York,  with  the  request  that  I  should  check  the 
New  York  results  by  independent  analyses." 
The  samples  were  analyzed  with  substantially 
the  results  found  in  New  York. 

"  In  order  to  satisfy  myself  by  personal  in- 
spection," Professor  Leeds  continues,  "  I  visit- 
ed this  dairy,  where  every  detail  of  feeding, 
care,  and  the  history  and  condition  of  the  cat- 
tle was  explained  in  full.  I  found  the  water 
excellent,  and  so  also  the  arrangements  for 
cooling  and  handling  the  milk.  The  cows 
were  in  admirable  condition,  and  their  stabling 
and  keeping  as  they  should  be.  They  were 
mainly  thoroughbred  registered  Holsteins. 
The  analyses  above  reported  are  of  milk  which 
was  stated  to  be  the  whole  mixed  milk  of  six 
of  these  thoroughbred  Holsteins  in  an  average 
condition  as  to  freshness.  Their  feeding  was 
as  follows,  April,  1894 : 

"  5  A.  M. — Hay. 

"  6  A.  M. — Pour  quarts  mixed  feed ;  milking. 

"  7.30  A.  M.— Hay. 

"  9  A.  M.— Turned  into  field  till— 

"  4.30  p.  M. — Cornstalks  and  hay. 

"  5  p.  M. — Four  quarts  feed ;  milking. 

"  6  p.  M. — Hay. 

"The  feed  was  made  up  of  four  tons  of 
ground  yellow  shelled  corn,  two  tons  of  mid- 
dlings, and  two  tons  of  bran.  I  examined 
samples  of  these  separate  materials  in  the  labo- 
ratory and  found  them  to  be  of  good  quality. 

"  In  order  to  arrive  at  the  nature  and  ex- 
tent of  the  variations  in  the  quantity  and  com- 
position of  these  thoroughbred  Holstein  cattle 
under  the  same  conditions  of  feed  and  keep, 
but  under  different  conditions  as  to  freshness, 
I  had  the  total  milk  of  a  Holstein,  due  in  the 
course  of  about  nine  weeks,  drawn  into  one 
pail,  and  the  total  milk  of  another  Holstein, 
which  had  calved  a  month  previously,  drawn 
into  another.  The  first  yielded  only  a  quart 
and  a  half.  It  was  stated  to  be  giving  about 
two  quarts  and  a  half  at  the  morning  milk- 
ing, or  a  total  of  four  quarts  per  diem,  and  at 
the  time  of  my  visit  was  the  lightest  milker  in 
the  herd. 

"  The  composition  of  this  one  quart  and  a 
half  of  night  s  milk  was : 

"  SMALLEST  MILKER. 

Per  cent. 

"Pat 5-00 

"  Albuminoids 3'48 

"  Milk  sugar 4-23 

"Ash 0-71 

13-43 

"  The  heaviest  milker,  the  one  which  had 
recently  calved,  yielded  nine  quarts  in  the 
evening,  of  which  a  portion  was  taken  and 
analyzed  as  below,  and  eleven  quarts  in  the 
morning,  or  twenty  quarts  in  all. 
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"  Li-EGEST   MILKEK. 

Per  cent. 

"Fat 2-80 

"  Albuminoids 2-70 

"  Milk  sugar 4-16 

"Ash 0-58 

10-24 

"Taking  13  per  cent,  as  the  standard  for 
total  solids  and  3'5  per  cent,  for  fat,  there 
were,  then,  in  the  same  herd,  fed  on  the  same 
rations,  at  one  extreme  a  cow  whose  milk  ex- 
ceeded the  standards  of  solids  and  fat  by  1'42 
per  cent,  and  1-50  per  cent.,  and  at  the  other 
extreme  a  cow  whose  milk  fell  below  these 
standards  by  1'76  per  cent,  and  0'70  per  cent. 

"  On  obtaining  these  results,  the  gentleman 
owning  the  dairy  changed  the  make-up  of  the 
herd  by  the  addition  of  a  sufficient  number 
of  Jersey  cattle  to  insure  the  percentage  of 
total  solids  and  fat  always  going  above  the 
State  requirements." 

Professor  Leeds  earnestly  insists  that  nothing 
stated  by  him  should  be  construed  as  indicat- 
ing a  belief  in  the  inferiority  of  Holsteins  as 
milch  cattle.  On  the  contrary,  he  says,  they  are 
invaluable.  The  milk  obtained  by  mixing  the 
product  from  Holsteins  with  that  of  breeds 
giving  richer  milk  he  believes  to  be  better 
adapted  to  keep  and  transport  in  good  condi- 
tion ;  to  obtain  a  fair  compensation  from,  and 
better  for  the  general  uses  of  milk  (including 
that  of  feeding  children),  than  the  richer  milk 
obtained  from  Jersey  cattle  alone.  The  draw- 
back that  its  larger  volume  is  accompanied  by 
a  low  percentage  of  solids  is  in  practice  readily 
overcome  by  mixing.  This  also,  says  Profes- 
sor Leeds,  is  the  right  way  of  solving  the  com- 
mercial and  legal  aspects  of  the  matter.] — Rus- 
sell H.  Nevins. 

MINERAL  WATERS.  —  See  Waters, 
Mineral. 

MIITT. — See  Mentha  piperita  and  Mentha 

VIEIDIS. 

HISTIiETOE. — See  Viscum  album. 

MIXTTTRES,  the  misturm  or  mixturm  of 
the  pharmacopoeias,  are  properly  liquid  prep- 
arations containing  suspended  insoluble  sub- 
stances, but  the  term,  as  commonly  used, 
embraces  those  made  up  of  two  or  more  liquids. 
They  usually  contain  some  gummy  or  viscid 
substance  to  assist  the  suspension  of  the  in- 
soluble ingredient. 

MOLLIN.— This  is  a  variety  of  soft  soap, 
containing  an  excess  of  fat,  tliat  has  been  em- 
ployed as  a  basis  for  ointments.  It  is  bland 
and  readily  washed  off  from  the  skin. 

MOMORDICA.— See  Elaterium. 

MONOBROMACETANILIDE.— See  An- 

TISEPSIN. 

MONOCHLORACETIC     ACID.  —  See 

under  Chloracetio  acid. 

MONOCHLOROPHENOL.  —  See  under 
Chloeophenols. 

MORPHINE.— See  under  Opium. 


M:0RRHTT0L.— This  is  a  substance  con- 
taining iodine,  sulphur,  and  phosphorus  pre- 
pared by  Chapoteaut  from  cod-liver  oil,  and 
considered  by  him  to  represent  the  active  con- 
stituents of  the  oil.  It  is  a  bitter,  acrid  liquid, 
of  a  disagreeable  odour.  It  has  been  used  as  a 
substitute  for  cod-liver  oil  in  daily  amounts  of 
from  12  to  30  grains  in  capsules  containing  3 
grains  each. 

MORTIS.— See  Mulberry. 
MOSCHTTS.— See  Musk. 
MOSS,  ICELAND.— See  Cetkaria. 
MOSS,  IRISH.— See  Chondrus. 

MOTOR  DEPRESSANTS,  in  the  widest 
sense,  include  all  agents  which  impair  the 
motor  powers  of  the  body  by  depressing  any 
part  of  its  motor  apparatus.  The  term  is 
usually  applied  to  the  drugs  which  directly 
depress  the  motor  activity  of  the  spinal  cord, 
but  this  application  is  too  restricted  to  be  ac- 
curate, as  it  would  exclude  many  of  the  most 
powerful  and  useful  motor  depressants.  Drugs 
which  depress  the  cerebral  motor  convolutions, 
the  motor  centres  in  the  medulla,  the  motor 
nerve-trunks  and  nerve-endiugs,  or  the  muscu- 
lar contractility  itself,  produce  impairment  of 
the  motor  power,  and  in  large  doses  may  cause 
complete  motor  paralysis  of  the  part  or  parts 
involved ;  but  those  which  affect  the  involun- 
tary muscular  tissue  and  its  nervous  apparatus 
are  not  usually  comprised  in  this  category.  The 
cerebral  motor  convolutions  are  powerfully  de- 
pressed and  finally  paralyzed  by  large  doses  of 
alcohol,  ether,  and  chloroform,  which  complete- 
ly arrest  all  voluntary  movements ;  also  to  a 
lesser  degree  by  cold,  chloral,  bromides,  and 
large  doses  of  atropine.  The  medullary  motor 
centres  are  powerfully  depressed  by  large  doses 
of  alcohol,  ether,  and  chloroform,  also  by  aco- 
nite, opium,  chloral,  conium,  physostigma,  etc., 
death  from  poisoning  by  these  drugs  usually 
occurring  in  this  way.  The  anterior  cornua  of 
the  spinal  cord  are  directly  depressed  by  phy- 
sostigma, carbolic  acid,  and  many  less  power- 
ful drugs,  thereby  producing  paralysis  of  the 
limbs  ;  and  indirectly  by  agents  which  reduce 
the  spinal  circulation,  such  as  digitalis,  aconite, 
and  large  doses  of  quinine.  The  motor  nerves 
are  depressed  by  conium,  methyl-strychnine, 
etc.,  producing  the  same  result.  The  motor 
nerve-endings  are  remarkably  depressed  by  cu- 
rare, even  in  small  doses,  also  by  the  compound 
ammonias,  by  methyl  compounds,  and  by  bella- 
donna, the  latter  affecting  chiefly  those  in  the 
involuntary  muscles.  The  muscular  tissue  it- 
self is  directly  depressed  by  lead  and  potassium 
salts,  by  apomorphine  and  many  other  emetic 
drugs,  by  digitalis,  quinine,  chloroform,  large 
doses  of  alcohol,  etc.,  and  slightly  by  curare; 
also  by  galvanism  locally  applied,  the  latter 
being  the  means  in  ordinary  use  for  reducing 
muscular  activity  directly.  Co-ordination  of 
motion,  governed  by  the  cerebellum,  ispeculiarly 
impaired  by  certain  drugs,  notably  alcohol, 
which  in  full  doses  produces  a  staggering  gait, 
disturbance  of  the  ocular  muscles  with  double 
vision,  thickness  of  speech,  and  awkwardness 
of  manual  movements.    Apomorphine  in  large 
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doses  causes  the  animal  to  move  round  and 
round  in  a  circle. 

A  complete  list  of  the  motor  depressants 
would  include  many  drugs  which,  except  in 
this  particular  action,  have  but  little  in  com- 
mon with  each  other.  The  most  important 
are  the  five  following  named: 

Curare. — The  injection  of  even  a  small 
quantity  of  curare  subcutaneously  into  one  of 
the  lower  animals  causes  general  muscular 
paralysis,  the  only  muscle  escaping  being  the 
heart.  By  a  full  dose  the  paralysis  is  rendered 
so  complete  that  the  animal  lies  apparently 
dead,  but  its  heart  beats,  a  divided  artery 
spurts,  and  it  may  be  kept  alive  indefinitely 
if  artificial  respiration  is  maintained.  Bernard 
showed  that  the  action  of  the  drug  was  not 
upon  the  muscles  themselves,  though  it  slight- 
ly impairs  their  contractility,  or  upon  the 
motor  nerve-trunks,  or  the  spinal  tracts,  or 
the  sensory  nerves,  but  that  it  was  limited 
to  the  motor  nerve-endings  in  the  muscles ; 
and  Politzer  holds  that  the  exact  locality  of 
the  part  acted  upon  is  the  nerve-fibril  before 
it  has  quite  lost  its  medullary  sheath,  and  that 
the  poison  destroys  the  conducting  power  of  the 
nerve  by  acting  on  the  cement  substance  at  Ran- 
vier's  nodes.  Curare  is  also  a  powerful  depres- 
sant of  the  respiratory  centre  in  the  tnedulla. 

Physostigma  in  a  large  dose,  given  to  one 
of  the  lower  animals,  causes  general  muscular 
tremor  at  once,  the  animal  soon  falling  to  the 
ground  in  a  state  of  complete  muscular  flao- 
cidity,  with  complete  abolition  of  reflex  action, 
the  tremors  continuing  during  the  entire  period 
of  muscular  paralysis.  The  action  of  the  drug 
is  due  to  its  alkaloid  physostigraine  (eserine), 
which  is  a  direct  depressant  of  the  spinal  cord, 
particularly  of  the  ganglion  cells  of  the  ante- 
rior cornua,  exactly  opposing  the  action  of 
strychnine  thereon ;  and  is  not  that  of  a  de- 
pressant of  the  cerebrum,  the  nerves,  or  the 
muscles,  but,  on  the  contrary,  stimulates  mus- 
cular fibre,  both  voluntary  and  involuntary, 
throughout  the  body,  and  seems  to  increase 
the  excitability  of  the  cortical  motor  centres. 
Calabarine,  the  second  alkaloid,  has  an  an- 
tagonistic action  to  that  of  physostigmine,  and 
different  or  even  contradictory  results  are  ob- 
tained from  physostigma  according  to  the 
proportion  of  each  alkaloid  present  in  the  prep- 
aration employed. 

Conium  was  the  state  poison  of  the  Athe- 
nians, its  motor  paralysant  power  being  well 
known  to  the  ancients.  Socrates  was  poisoned 
by  the  "  hemlock-cup."  Its  marked  motor  de- 
pressant action  is  due  to  the  alkaloid  coniine, 
the  influence  of  which  is  expended  on  the 
entire  course  of  the  motor  nerves,  the  nerve- 
endings  in  the  muscles  being  most  affected.  In 
poisoning  by  conium,  convulsions  are  not  infre- 
quent, being  due  to  the  second  alkaloid,  methyl- 
coniine,  which  stimulates  the  spinal  cord,  the 
two  alkaloids  having  a  close  resemblance  in 
action  to  physostigmine  and  calabarine. 

G-elsemium  depresses  the  sensory  columns 
of  the  spinal  cord  as  well  as  the  motor  centres 
in  the  cord  and  medulla,  and  also  has  a  direct 
depressant  action  on  peripheral  nerve  struc- 
ture.   Its  production  of  double  vision  is  due 


'  to  its  paralysis  of  the  sixth  nerve,  which  sup- 
plies the  external  rectus  muscle  of  the  eye ; 
its  production  of  ptosis,  dilatation  of  the  pupils, 
and  paralysis  of  accommodation,  to  its  action 
on  the  terminal  ends  of  the  third  nerve.  It  has 
a  paralyzing  action  also  on  the  hypoglossal, 
causing  glossoplegia,  and  on  the  branches  of 
the  fifth  nerve  supplying  the  elevator  muscles 
of  the  lower  jaw,  producing  drooping  thereof 
It  also  depresses  the  sensory  terminations  of 
the  fifth  nerve,  especially  those  of  the  branches 
going  to  the  lower  jaw.  The  general  motor- 
depressant  action  of  gelsemium  is  more  easily 
induced  in  the  lower  animals  than  in  man, 
being  present  in  the  latter  in  marked  degree 
only  from  overdoses,  though  local  palsies  are 
often  observed  from  medium  doses.  Death 
occurs  from  asphyxia  due  to  paralysis  of  the 
muscles  of  respiration. 

Potassium  bromide  has  a  more  extensive 
range  as  a  motor  depressant  than  any  of  the 
above-named  drugs,  affecting  the  cerebral 
motor  convolutions,  the  afferent  nerves,  and 
the  muscular  tissue,  as  well  as  the  spinal  cord. 
Its  action,  however,  is  slow,  and  requires  the 
continuous  administration  of  the  drug  in  full 
doses  for  some  days  to  be  developed  decidedly. 
The  peripheral  terminations  of  the  motor 
nerves  are  more  strongly  depressed  by  it  than 
the  nerves  themselves  in  any  part  of  their 
course.  It  affects  the  nervous  system  with 
proportional  severity,  as  expressed  in  the  fol- 
lowing order:  (1)  spinal  cord,  (2)  cerebral 
motor  convolutions,  (3)  motor  nerves,  (4)  med- 
ullary motor  centres.  Its  depressant  action 
on  the  spinal  reflex  centres  is  constantly  em- 
ployed in  the  treatment  of  the  convulsive  dis- 
orders of  children ;  and  its  great  usefulness  in 
epilepsy  is  due  to  its  action  on  the  cerebral 
motor  convolutions,  and  not  to  its  influence  on 
the  cord.  "When  pushed  to  complete  satura- 
tion of  the  system  it  involves  also  the  special 
senses,  and  produces  profound  depression  of 
the  mind  and  complete  prostration  of  the  mus- 
cular tissue  throughout  the  body. 

Besides  the  drugs  already  mentioned,  the 
following-named  agents  possess  more  or  less 
positive  motor-depressant  action,  viz. : 


Opium,  morphine. 

Apomorphine. 

Aconite. 

Veratnim. 

Pulsatilla. 

Tobacco. 

Lobelia. 

Grindelia. 

Phj^olacca. 

Quebracho. 

Muscarine. 

Pilocarpus. 

Camphor. 

Ergot  (at  last). 

Arnica. 

Ailanthus. 

Saponine. 

Sparteine. 

Belladonna,  atropine. 

Stramonium. 

Hyoscyamus. 

Alcohol. 

Ether. 

Chloroform. 

Chloral  hydrate. 

Bromal  hydrate. 

Bromides. 


Hydrobromic  acid. 

Carbolic  acid. 

Potassium  salts. 

Sodium  salts. 

Lithium  salts. 

Copper  salts. 

Zinc  salts. 

Lead. 

Mercury. 

Arsenic. 

Antimony. 

Emetine. 

Hydrocyanic  acid. 

Potassium  cyanide. 

Ammonium  cyanide. 

Ammonium  iodide. 

Many  compound  ammonias. 

Turpentine. 

Amyl  nitrite. 

Sodium  nitrite. 

Nitroglycerin. 

Amyl  valerianate. 

Methyl-strychnine. 

Many  methyl  compounds. 

Ptomaines. 

Galvanism. 

Cold. 

Samuel  0.  L.  Potter. 
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MOtTSSENA.— The  bark  of  this  Abyssini- 
an tree,  Albizzia  (or  Acacia)  anthelminthica, 
has  been  employed  as  a  remedy  for  tapeworm. 
The  powder  is  given  in  doses  of  a  drachm. 
An  alkaloid  found  in  it,  moussenine,  may  be 
given  in  doses  of  from  3  to  4  grains. 

MOVEMENT  CURE— See  under  Exee- 
ciSE,  page  413. 

MUCILAGES.— See  Demulcents. 

MUCUNA,  cowhage,  consisting  of  the  pod- 
hairs  of  Mucuna  pruriens,  was  formerly  offi- 
cial and  was  used  as  an  anthelminthic,  especially 
against  lumbrici,  which  the  hairs  were  sup- 
posed to  kill  by  penetrating  them  mechanically. 
They  were  swallowed  in  the  form  of  a  linetus. 

MULBERRY. — Mulberry-juice,  mori  suc- 
cus  (Br.  Ph.),  is  the  juice  of  the  ripe  fruit  of 
Morus  nigra.  Syrup  of  mulberries,  syry/pus 
mori  (Br.  Ph.),  is  slightly  laxative  in  doses  of  a 
fl.  drachm,  but  is  mostly  used  as  a  flavour. 

MULLEIN. — See  Verbascum. 

MURIATIC  ACID.— See  Hydeochloeic 

ACID. 

MURIATIC  ETHER.— See  Ethyl  ohlo- 

BIDE. 

MUSCALE    BUTTONS.  — See   Anhalo- 

NIUM  LeWINII. 

MUSCARINE  is  a  highly  poisonous  alka- 
loid found  in  the  fungus  known  as  Agaricus 
muscarius,  formed  by  the  oxidation  of  choline 
and  having  the  formula 


—  XT/CHa 


(CH,),  =  N<gf 


[OR) 


Poisoning  with  muscarine,  commonly  encoun- 
tered in  the  form  of  mushroom  poisoning,  is 
characterized  by  intense  vomiting  and  purging, 
with  salivation,"  loss  of  muscular  contractility, 
and  contraction  of  the  pupils.  It  is  to  be 
treated  with  atropine,  which  is  the  physio- 
logical antagonist  of  muscarine.  The  nitrate 
and  the  sulphate  of  muscarine  have  in  their 
turn  been  used  as  antagonists  in  cases  of  bella- 
donna  poisoning.  The  amount  that  may  be 
given  daily  is  said  to  be  from  0-015  to  0-308  of 
a  grain.  According  to  Dr.  Cerna,  it  has  been 
employed  with  apparent  success  in  the  treat- 
ment of  diabetes  insipidus.  Experience  with 
its  use  as  a  remedy  is  still  so  small  as  to  call 
for  the  greatest  caution  in  its  administration. 

MUSK,  moschus  (U.  S.  Ph.,  Br.  Ph.,  Ger. 
Ph.),  is  the  dried  secretion  obtained  from  the 
preputial  follicles  of  Moschus  moschiferus,  or 
the  musk  deer,  which  inhabits  the  mountain- 
ous regions  of  southern  and  eastern  Asia.  The 
musk  is  contained  in  a  sac  which — necessarily 
in  the  male  animal  only — lies  between  the  um- 
bilicus and  the  prepuce.  This  bag  is  from  two 
to  three  inches  long,  and  opens  by  a  small  ori- 
fice surrounded  by  hair  at  its  anterior  part. 
Posteriorly,  a  furrow  represents  the  opening  of 
the  prepuce.  The  musk  is  excreted  by  the  ani- 
mal through  the  anterior  orifice,  and  is,  accord- 
ing to  Pallas  (Desmoulins,  Diet,  class,  d'hist. 
nat.),  in  some  way  connected  with  the  act  of 
reproduction.    Darwin  (Descent  of  Man,  New 


York,  D.  Appleton  &  Co.,  1890)  expresses  his 
belief  that  this  odoriferous  secretion  of  the 
musk  deer  has  to  do  with  sexual  selection,  but 
admits  that  the  fact  that  the  musk  is  not  in- 
creased during  the  rutting  season  seems  inex- 
plicable from  this  view. 

In  the  market  musk  is  found  in  sacs,  sup- 
posed to  be  original,  and  is  of  two  varieties, 
the  Russian  or  Siberian  and  the  Chinese,  Thi- 
betan, or  Tonquin.  The  former  is  said  never 
to  be  adulterated ;  the  latter  is  believed  to  be 
uniformly  degraded.  Pure,  it  should  be  soft, 
unctuous,  of  a  reddish-brown  colour,  in  grains 
or  lumps.  It  is  soluble  in  the  proportion  of 
10  per  cent,  in  alcohol  and  of  50  per  cent, 
in  water.  It  has  a  heavy,  penetrating  odour. 
One  part  of  musk  will  cause  3,000  parts  of  in- 
odorous powder  to  smell.  A  whiff  of  pure 
musk  has  caused  nausea,  headache,  and  even 
convulsions.    In  taste  it  is  bitter  and  astrin- 


The  Germans  recognise  the  test  of  Bernatzik 
(quoted  in  the  Am.  Jour,  of  Pharm.,  1861)  for 
pure  musk.  A  small  qnantity  of  musk  is  kept 
in  a  thin  layer  under  oil  of  turpentine  and  ex- 
amined microscopically.  It  should  show  brown, 
diaphanous,  amorphous  splinters  and  lumps, 
free  from  foreign  substances. 

Musk  was  unknown  to  the  ancients  as  a  med- 
icine. It  was  first  introdueod  into  Europe  by 
the  Arabians,  and  has  been  used  largely  since 
then  for  medicinal  purposes.  It  is  a  stimulant 
and  antispasmodic,  and  has  been  particularly 
recommended  in  ataxic  phenomena  arising  in 
the  course  of  an  acute  illness.  In  iyphoidal 
diseases,  when  there  are  subsultus  tendinum, 
mild  muttering  delirium,  and  hiccough,  and 
when  coma  or  collapse  is  absent,  musk  Has  been 
regarded  as  valuable.  Trousseau's  classical 
recommendation  of  the  drug  in  the  adynamic 
pneumonia  of  drunkards  with  cerebral  symp- 
toms has  produced  a  wide  use  of  it  in  this  and 
similar  conditions.  In  reverse  conditions  musk 
is  said  to  pi-oduce  refreshing  sleep,  to  allay 
muscular  spasm,  and  to  favour  perspiration, 
at  the  same  time  rendering  a  rapid,  small,  ir- 
regular pulse  less  frequent,  fuller,  and  more 
regular. 

In  such  spasmodic  affections  as  hiccough, 
laryngismus  stridulus,  spasmodic  cough,  and 
pertussis  it  would  naturally  have  advocates. 
Success  has  been  alleged  for  it  in  the  treatment 
of  chorea,  tetanus,  and  hysterical  convulsions. 
In  cases  of  insomnia  which  is  due  to  bodily 
and  mental  fatigue,  as  in  delirium  of  some 
hours'  duration,  musk  is  said  to  have  produced 
calm  sleep.  The  drug  seems  to  have  a  power- 
ful effect  on  the  respiratory  centre,  and  has 
been  recommended  against  threatened  paraly- 
sis of  respiration,  especially  when  there  is  an 
exudate  upon  the  meningeal  surface,  as  in  the 
advanced  stages  of  cholera  infantum  or  menin- 
gitis of  the  cerebral  type. 

In  the  form  of  an  ointment  or  a  plaster  musk 
has  been  employed  in  muscular  rheumatism 
and  arthritic  pain  following  a  sprain  or  an 
acute  or  chronic  joint  disease.  Its  anodyne 
effect  is  very  slight,  however. 

Musk  is  best  administered,  in  the  form  of 
piU  or  emulsion,  in  a  dose  of  from  10  to  15 
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grains.  It  may  be  given  by  enema,  suspended 
in  mucilage,  or  in  a  suppository.  There  is  a 
tincture,  tiTictura  mosohi  (U.  S.  Ph.,  Ger.  Ph.), 
of  which  the  dose  is  from  1  to  2  fl.  drachms. 

An  interesting  contribution  to  the  thera- 
peutics of  musk,  especially  since  the  drug  is 
now  little  used,  is  to  be  found  in  the  Philo- 
sophical Transactions  of  the  Royal  Society 
(London,  vol.  from  1744  to  1749,  p.  206).  Dr. 
Parsons  narrates  a  case  "  of  rheumatic  fever, 
attended  with  loss  of  the  use  of  his  limbs,  ex- 
cessive pain  in  every  part,  and  swellings  in  his 
knees  and  hands,  with  all  the  other  symptoms 
usual  in  this  kind  of  fever."  The  patient  was 
as  stubborn  as  some  modern  patients,  and  dis- 
charged his  apothecary  and  two  physicians  in 
turn,  refusing  their  offers  to  bleed  and  their 
medication.  Finally,  on  the  twenty-third  day 
of  his  disease.  Dr.  Parsons  "  found  him  most 
miserably  afflicted  with  2  of  the  most  dan- 
gerous symptoms  that  can  appear  at  the  end 
of  such  a  dangerous  distemper — viz.,  a  long  in- 
termission of  his  pulse  every  3d  or  4th  stroke 
and  a  most  fatiguiug  hickup  which  struck  him 
violently  about  10  times  a  minute.  He  was 
given  105  grains  of  musk  in  30  hours  and  made 
a  splendid  recovery." 

It  is  possible  that  the  fear  of  an  overdose  has 
prevented  the  more  liberal  use  of  the  drug  in 
modern  practice,  but  its  high  cost  and  the  like- 
lihood of  its  adulteration  are  factors  which  in- 
terfere with  its  more  general  application. 

Samuel  M.  Bbickkbr. 

MTTSK  ROOT.— See  Sumbul. 

MUSSANA,      MTJSSANIITE,      MTJS- 

SENA,  mUSSENINE.— See  Mohssena. 

MUSTARD  is  the  sifted  farina  made  from 
the  mixed  seeds  of  the  black  and  white  mus- 
tard plants.  It  should  be  of  a  bright-yellow 
colour  and  be  easily  compressed  into  a  coherent 
mass.  In  the  U.  S.  and  Br.  Ph's  the  unground 
seeds  of  the  white  and  black  mustard  are 
known  respectively  as  sinapis  alba  and  sina- 
pis  nigra.  The  German  mustard,  semen  sina- 
pis (Ger.  Ph.),  is  black  mustard.  Commercial 
mustard  is  identical  with  the  sinapis  of  the 
Br.  Ph.,  and  different  samples  vary  in  pun- 
gency according  to  the  proportion  of  the 
black  mustard  they  contain,  for  that  is  much 
stronger  than  the  white  on  account  of  the 
presence  of  a  volatile  oil,  oleum  sinapis  vo- 
latile (U.  S.  Ph.),  oleum  sinapis  (Br.  Ph.,  Ger. 
Ph.),  which  is  lacking  in  the  white  variety. 
This  oil  does  not  exist  in  the  free  state,  but  is 
developed  by  the  reaction  upon  each  other  in 
the  presence  of  water,  of  sinigrin  (potassium 
myronate),  and  myrosin ;  to  produce  this,  the 
water  should  never  be  very  hot,  as  reaction 
does  not  take  place  except  at  moderate  tem- 
peratures, nor  in  the  presence  of  vinegar.  To 
this  oil  are  due  the  rubefacient  properties  of 
black  mustard,  while  in  the  white  variety  sul- 
phocyanate  of  acrinyl,  a  body  developed  by 
the  action  of  myrosin  upon  sinalbin  under  the 
same  conditions  as  in  the  case  of  the  volatile 
oil,  takes  its  place.  The  cheaper  grades  of 
table  mustard  often  consist  almost  exclusively 
of  the  white  variety,  or  may  be  simply  flour 
or  starch  coloured  with  turmeric,  etc.,  and 


given  a  pungent  taste  by  capsicum.  French 
and  other  prepared  mustards  are  the  ordinary 
variety  diluted  with  flour,  etc.,  or  combined 
with  vinegar.  Black  mustard  is  less  active 
when  alone  than  when  mixed  with  a  small 
proportion  of  the  white,  as  it  seems  to  contain 
insufficient  myrosin  to  develop  its  full  activity, 
while  in  the  white  there  appears  to  be  an  over- 
plus. 

As  a  condiment,  mustard  is  extensively  em- 
ployed. It  stimulates  the  appetite  to  a  certain 
extent,  but  appears  to  act  as  an  irritant  to  the 
stomach  and  to  increase  the  secretion  of  the 
gastric  juice  but  little.  It  is  probable  that  in 
the  various  prepared  mustards,  or  those  com- 
bined with  vinegar  and  other  condiments,  the 
action  of  the  mustard  is  very  limited,  and  that 
their  use  is  without  any  serious  drawbacks ; 
but,  unmixed,  it  should  be  used  sparingly. 

Prom  both  varieties  a  bland  oil  is  obtained 
by  expression,  which  is  used  in  various  parts 
of  the  world  as  a  food,  to  make  soap  from,  and 
as  an  illuminant.  The  seeds  are  also  used,  par- 
ticularly as  a  household  remedy,  in  the  treat- 
ment of  dyspepsia  accompanied  by  constipation, 
and  as  a  laxative,  a  tablespoonful,  preferably 
of  the  white  variety,  being  taken  in  molasses 
or  any  other  convenient  vehicle  two  or  three 
times  a  day.  It  is  probable  that  the  results 
obtained  from  this  employment  of  mustard 
are  due  to  its  mechanical  effect  rather  than  to 
any  specific  substances  derived  from  it  under 
the  influence  of  the  fluids  of  the  alimentary 
canal. 

As  a  rubefacient  and  counter-irritant,  mus- 
tard is  more  largely  employed  than  any  other 
substance,  as  well  on  account  of  its  efficiency 
as  because  of  the  facility  with  which  a  fairly 
pure  sample  can  be  found.  It  is  rather  more 
painful  than  other  rubefacients,  and  its  effects 
must  be  carefully  observed,  for,  if  it  is  allowed 
to  remain  on  for  too  long  a  time,  ulceration, 
which  is  slow  in  healing,  is  apt  to  follow,  and  in 
many  cases  gangrene  has  been  known  to  occur. 
This  property  renders  its  use  to  arouse  alco- 
holics and  those  insensible  from  other  causes 
and  upon  paralyzed  parts  open  to  objections 
unless  great  care  is  taken.  For  the  purpose  of 
counter-irritation  a  mustard  plaster  or  poul- 
tice is  oftener  used  than  any  other  agent,  and 
it  probably  is  more  useful.  In  its  preparation 
only  tepid  water  should  be  employed,  for  the 
reasons  already  given.  Without  the  admix- 
ture of  some  inert  substance,  such  as  flour, 
bread,  linseed  meal,  or  the  like,  its  action  is 
entirely  too  vigorous,  except  in  cases  where  a 
very  profound  and  speedy  effect  is  desired. 
As  a  rule,  unless  the  person  to  whom  a  mus- 
tard poultice  is  to  be  applied  is  known  to  have 
a  skin  which  is  not  easily  irritated,  or  the  ease 
is  one  where  a  decided  effect  is  sought  for,  not 
more  than  1  part  of  mustard  to  5  parts  of 
flour  should  be  used ;  if  this  strength  is  not 
sufficient  it  is  easy  to  increase  it  until  the  prop- 
er point  is  reached.  It  will  be  rare,  however, 
that  the  mustard  should  be  equal  in  bulk  to 
that  of  its  diluent.  For  children,  it  is  wise  to 
use  a  mixture  of  1  part  of  glycerin  and  2  parts 
of  water,  rather  than  simple  water,  as  the  ac- 
tion of  the  mustard  is  lessened  somewhat  and 
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the  plaster  may  be  kept  in  position  for  a 
longer  period.  The  oonsistenoe  of  the  paste 
should  be  such  as  to  allow  of  its  being  spread 
evenly  and  yet  such  that  it  will  not  run.  It 
should  be  placed  between  layers  of  muslin, 
the  number  of  thicknesses  of  which  must  be 
determined  by  the  demands  of  the  case  and 
the  sensibility  of  the  patient's  skin,  and  al- 
lowed to  remain  for  a  period  not  exceeding 
half  an  hour,  the  hair  of  the  surface  to  which  it 
is  to  be  applied  being  shaved  off,  and  it  is  rare 
that  the  proper  amount  of  irritation  is  not  set 
up  in  a  shorter  time.  After  the  removal  of  the 
plaster,  if  the  smarting  and  pain  are  annoy- 
ing, the  surface  should  be  sponged  with  warm 
water  or  ether,  dusted  with  starch  or  flour,  and 
covered  with  cotton  to  exclude  the  air.  Ordi- 
narily the  pain  is  momentarily  increased  by 
these  measures,  but  relief  speedily  follows. 
The  ofiieial  mustard  poultice,  eataplasma  sina- 
pis  (Br.  Ph.),  contains  equal  parts  of  mustard 
and  linseed  meal.  It  presents  no  advantages 
over  that  prepared  extemporaneously. 

Mustard  paper,  charta  sinapis  (U.  S.  Ph., 
Br.  Ph.),  is  a  very  convenient  substitute  for 
the  ordinary  poultice,  and  is  especially  useful 
for  travellers,  as  all  that  is  required  is  to  wet 
it  with  tepid  water  and  apply  it  to  the  surface 
with  or  without  a  layer  or  two  of  muslin  in- 
terposed ;  few  are  able  to  endure  the  pain 
without  at  least  one  layer.  Mustard  paper  is, 
when  fresh,  much  stronger  than  the  poultice, 
and  should  be  used  only  in  emergencies  or 
under  conditions  where  no  conveniences  for 
making  the  poultice  are  at  hand.  The  unof- 
ficial capsicum  plasters  are  just  as  easily  ob- 
tained, and  are  in  nearly  all  cases  as  efficient. 

The  volatile  oil  is  very  offensive,  yielding 
vapour  irritating  to  the  mucous  membranes, 
and  is  strongly  rubefacient,  but  its  action  is  not 
easily  controlled  unless  it  has  been  diluted  with 
some  inert  substances.  It  is  sometimes  com- 
bined with  10  parts  of  glycerin  and  sufficient 
starch  to  form  a  paste,  which  is  applicable  un- 
der the  same  conditions  as  the  ordinary  plaster. 
By  combining  1  part  of  glacial  acetic  acid,  3 
parts  of  the  oil,  and  18  parts  of  collodion  a 
preparation  is  obtained  which  is  readily  ap- 
plied, but  the  action  of  which  must  be  watched 
carefully  lest  it  should  be  too  energetic.  Com- 
pound liniment  of  mustard,  linimenium  sinapis 
compositum  (U.  S.  Ph.,  Br.  Ph.),  has  this  oil  as 
a  basis,  and  contains  in  addition  mezereum  and 
camphor.  It  is  highly  irritant.  It  is  adapted 
to  the  ordinary  uses  of  a  stimulating  liniment, 
but,  if  applied  in  sufficient  quantities,  will  act 
as  a  rubefacient,  especially  if  the  parts  are  cov- 
ered with  cloth,  flannel,  etc.  By  dissolving  1 
part  of  the  oil  in  15  parts  of  alcohol  or  any 
bland  oil  a  somewhat  mild  liniment  may  be 
made. 

Mustard  plasters  are  particularly  applicable 
for  the  relief  of  pain,  as  in  all  forms  of  neural- 
gia, and  will  often  be  all  that  is  needed  to  ef- 
fect a  cure  in  mild  attacks  of  diarrhoea,  being 
in  these  oases  applied  over  the  abdomen.  In 
bronchitis,  either  when  the  condition  is  that 
termed  a  severe  cold  or  when  the  fever  is 
marked  and  the  pain  in  the  chest  severe,  they 
act  remarkably  well.    In  the  first  instance  the 


plaster  need  be  only  of  sufficient  size  to  cover 
the  surface  overlying  the  spot  of  soreness  in  the 
chest  which  usually  exists,  but  in  the  latter  it 
should  be  sufficiently  large,  especially  in  chil- 
dren, to  cover  the  lateral  surface  of  the  side 
over  the  affected  lung  (both  sides  if  both  lungs 
are  involved).  Cloths  of  suitable  dimensions 
should  be  fitted  with  tapes  or  strings  in  such 
manner  that  they  can  be  readily  held  in  place 
without  moving  and  coated  with  the  mustard, 
which  must  be  diluted  sufBeiently  to  allow  of 
the  plaster's  being  kept  in  place  for  an  hour  or 
two,  as  the  design  is  to  create  a  diffuse  moder- 
ate reddening  of  the  surface. 

Nausea  is  often  relieved  by  a  mustard  plas- 
ter over  the  stomach,  and  one  over  the  hepatio 
region  will  sometimes  assist  other  measures 
which  may  be  adopted  in  the  treatment  of  an 
attack  of  migraine.  Headache  due  to  indiges- 
tion, or  in  fact  any  variety,  unless  a  symptom 
of  grave  intracranial  disturbances,  will  usually 
be  relieved,  if  not  entirely  dissipated,  by  hot 
pediluvia  into  which  mustard,  previously  mixed 
with  cold  water  and  allowed  to  stand  for  a  few 
moments,  is  introduced. 

In  this  connection  it  is  well  to  remember 
that,  when  once  formed,  the  oil  of  mustard  is 
volatilized  to  some  extent  by  hot  water,  and 
that  care  should  be  taken  that  the  vapour  aris- 
ing from  the  water  does  not  come  in  contact 
with  the  eyes.  Pediluvia,  general  baths,  or 
sitz-baths  prepared  with  mustard  are  very  popu- 
lar measures  to  promote  menstruation  and  are 
usually  successful  except  when  the  amenorrhcea 
is  not  purely  functional.  General  baths  are 
useful  often  in  redeveloping  the  rash  of  the  va- 
rious eruptive  fevers  when  recession  has  oc- 
curred. It  is  impossible  to  lay  down  any  fixed 
rule  for  the  amount  of  mustard  to  a  gallon  of 
water  which  is  proper  to  be  used,  as  its  quality 
varies  greatly  according  to  the  maker  and  also 
according  to  the  time  a  sample  has  been  ex- 
posed to  the  air,  but  it  is  well  not  to  start  with 
more  than  a  teaspoonful,  as  it  is  easy  to  add  to 
it  if  tingling  and  reddening  of  the  skin  do  not 
seem  to  come  on  quickly  enough. 

When  an  emetic  is  called  for  in  an  emergency 
nothing  is  usually  so  handy  as  mustard,  two  or 
three  teaspoonfuls  of  which  may  be  given, 
mixed  with  a  tumblerful  of  water.  This  usual- 
ly acts  promptly  and  is  not  followed  by  depres- 
sion. 

[Spirit  of  mustard,  spiritus  sinapis  (Ger. 
Ph.),  is  a  solution  of  1  part  of  volatile  oil  of 
mustard  in  49  parts  of  alcohol.  It  may  be 
used  as  a  mild  irritant. 

In  the  Medical  News  for  December  32, 1894, 
Dr.  Roswell  Park  says  that  it  has  long  been 
known  to  surgeons  that  mustard  is  an  efficient 
deodorizer,  and  that  among  chemists  it  has 
long  been  well  known  that  the  essential  oil 
of  mustard  is  a  powerful  antiseptic.  In  fact, 
he  says,  among  some  it  has  been  classed  as 
the  most  powerful  of  all.  For  years,  says 
Dr.  Park,  it  had  been  his  custom  in  teaching 
anatomy  to  use  mustard  as  a  deodorant  upon 
the  hands  after  working  with  anatomical  ma- 
terial. After  considerable  use  of  it  in  this 
way  he  came  to  feel  such  confidence  in  it  that 
he  did  not  hesitate  to  go  at  once  from  the  dead 
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room  or  from  a  post-mortem  examination  to 
operate  upon  living  patients  after  having  dis- 
infected liis  hands  thoroughly  with  mustard. 
For  several  years,  he  says,  it  had  been  his  cus- 
tom to  thus  resort  to  mustard,  until  the  vaga- 
ries of  surgical  fashion  led  him  to  discontinue 
it  and  to  disinfect  his  hands  with  potassium 
permanganate,  sulphurous  acid,  or  other  more 
unpleasant  or  irritating  materials,  of  which  he 
soon  got  tired,  and  from  which  his  hands  used 
to  sufier  more  or  less. 

A  year  or  more  before  the  date  of  his  writ- 
ing. Dr.  Park  says,  he  was  enabled  to  subject 
the  mustard  again  to  such  a  rigid  test  that  it 
seemed  to  him  suificient  to  give  it  the  highest 
place  in  professional  confidence.  He  had  under 
his  care  two  patients  with  diphtheria,  upon 
both  of  whom  he  operated  and  from  one  of 
whom  he  contracted  the  disease.  Both  died, 
and  on  the  day  before  he  became  sick  he  went 
to  the  house  to  withdraw  the  intubation  tube 
that  had  been  inserted  the  day  before.  The 
case  had  been  malignant  in  its  clinical  aspects, 
and  the  mouth  and  pharynx  were  filled  with 
horribly  offensive  material.  Prying  apart  the 
jaws,  he  succeeded  in  removing  the  tube  and 
then  proceeded  to  disinfect  his  finger,  as  he 
was  obliged  to  visit  at  once  another  patient  on 
whom  he  was  to  operate  for  varicocele. 

He  spent  twenty  minutes  or  more  with  hy- 
drogen dioxide  and  with  alcohol,  endeavour- 
ing to  disinfect  his  hands,  particularly  the  left 
index  finger.  But  the  odour  still  clung  to  it, 
and  he  would  not  trust  it  for  any  operative 
work,  especially  about  the  veins.  Upon  his 
arrival  at  the  patient's  house,  he  continues,  he 
called  for  some  ordinary  flour  of  mustard,  and, 
while  washing  his  hands  for  the  operation, 
spent  some  ten  or  fifteen  minutes  in  rubbing 
this  mustard,  made  into  a  paste,  into  all  the 
crevices  and  cracks  about  his  hands  and  finger 
nails.  All  odour,  he  says,  was  at  once  removed ; 
he  then  proceeded  with  the  operation  and  never 
had  a  more  satisfactory  result.  The  next  day 
he  was  taken  sick,  showing  that  there  had  been 
about  him  the  germs  of  the  disease,  but  that 
they  had  not  clung  to  his  hands.  This,  Dr. 
Park  says,  restored  all  his  early  confidence  and 
liking  for  mustard  as  an  antiseptic,  and  since 
that  time  he  has  used  it  to  the  exclusion  of 
everything  else,  both  in  his  hospital  and  in 
private  work. 

Dr.  Park  thinks  that  the  range  of  applica- 
bility of  flour  of  mustard  as  found  in  the 
kitchen  of  every  household  is  very  large.  The 
physician,  he  says,  is  often  called  upon  to  get 
his  hands  into  material  which  is  offensive  and 
malodorous,  and  the  expedients  to  which  he 
resorts  in  order  to  rid  himself  of  the  odour  are 
many.  After  making  post-mortem  examina- 
tions, after  removing  decomposing  placental 
masses,  and  cleaning  out  the  uterus  in  cases 
of  abortion,  after  opening  various  deep  and 
foetid  abscesses,  after  handling  gangrenous 
cases,  there  is  nothing.  Dr.  Park  says,  so  readily 
at  hand  and  so  effectual  as  mustard. 

In  the  Medical  Record  for  March  17,  1894, 
Dr.  Charles  E.  Simon,  of  Baltimore,  relates  a 
case  of  poisoning  with  mustard,  and  cites  a 
statement  of  Kobert's  to  the  effect  that  mus- 


tard poisoning  is  by  no  means  rare.  Dr.  Si- 
mon's patient  was  a  German  girl,  twenty-seven 
years  old,  who,  having  missed  a  menstrual  pe- 
riod after  illicit  sexual  intercourse,  supposed 
herself  pregnant,  and,  in  order  to  end  her  life, 
swallowed  a  cupful  of  mustard  flour  made  into 
a  thin  paste  with  vinegar.  The  greater  part 
of  this  was  vomited  immediately. 

When  Dr.  Simon  flrst  saw  the  patient,  a  few 
hours  later,  vomiting  had  been  almost  inces- 
sant, and  continued  throughout  the  greater 
part  of  the  day  (January  16th)  and  the  morn- 
ing of  the  17th.  On  examination  of  the  vom- 
ited material,  this  was  at  first  found  to  consist 
of  some  remnants  of  food,  with  much  mucus, 
and  containing  some  bile,  but  no  blood ;  the 
reaction  was  acid,  but  free  hydrochloric  acid 
could  not  be  demonstrated  with  either  Giinz- 
burg's  or  Boas's  reagent.  The  material  which 
was  subsequently  brought  up,  after  much  dis- 
tressing retching,  was  of  a  bright-green  colour 
due  to  the  presence  of  biliverdin,  and  was  de- 
void of  blood  and  hydrochloric  acid,  its  reac- 
tion being  neutral. 

Shortly  after  the  first  attack  of  vomiting 
diarrhoea  set  in ;  the  stools  at  first  were  faecal 
in  character,  but  a  few  hours  later  they  con- 
sisted of  pure  blood.  There  were  between 
twenty  and  thirty  during  the  first  twelve  hours. 
There  was  no  tenesmus. 

At  the  time  when  Dr.  Simon  first  saw  the 
patient  she  complained  of  agonizing  pain, 
confined  to  the  upper  abdominal  zone,  extend- 
ing into  the  back,  and  most  severe  in  the  epi- 
gastric and  upper  umbilical  regions.  The 
inost  careful  and  delicate  attempts  at  palpa- 
tion in  these  areas  caused  excruciating  pains. 
Pressure  in  the  lower  zone,  however,  was  well 
borne  and  caused  no  distress.  The  tongue  pre- 
sented a  normal  appearance. 

The  mind  was  clear ;  there  were  no  twitoh- 
ings  or  tremor ;  the  pupils  were  of  normal  size ; 
the  pulse  was  92  and  small;  the  respiration 
was  shallow,  varying  between  50  and  60 ;  the 
temperature  was  97-8°  P. ;  the  face  was  pinched 
and  the  forehead  covered  with  beads  of  per- 
spiration; and  the  patient  was  lying  on  her 
back  with  the  legs  extended.  Prom  time  to 
time,  Dr.  Simon  says,  the  patient  would  rise 
in  bed  to  relieve  the  excessive  pain  in  her 
back.     There  was  great  thirst. 

The  patient,  although  closely  questioned, 
denied  having  taken  any  drug,  and  that  she 
had  not  felt  well  for  several  days,  having  suf- 
fered with  "  diarrhoea  and  indigestion  "  ;  later 
in  the  day,  however,  the  history  already  given 
was  obtained. 

Turpentine  stupes,  linseed  tea,  and  small 
amounts  of  iced  ApoUinaris  water  were  or- 
dered ;  morphine  was  given  hypodermically  in 
full  doses ;  white  of  egg,  even  in  teaspoonful 
doses,  was  immediately  vomited,  and  hence  no 
nourishment  was  given  during  the  first  twenty- 
four  hours.  The  severe  abdominal  pain  con- 
tinued and  the  passages  became  bloody ;  the 
vomiting  ceased  after  midday.  The  whites  of 
fourteen  eggs  were  given  in  the  course  of  the 
day,  and  retained,  and  enemata  of  from  20  to 
30  drops  of  laudanum  in  starch  were  given 
every  four  hours,  but  were  retained  only  from 
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ten  to  fifteen  minutes.  The  whole  abdomen  was 
excessively  tender.  At  11  a.  m.  the  tempera- 
ture was  96-8° ;  at  5  p.  m.  it  was  97'3°.  On  the 
morning  of  the  18th  it  was  noted  that  the  girl 
had  had  a  better  night,  and  she  continued  to 
improve  so  that  at  the  end  of  ten  days  from 
the  time  of  her  taking  the  mustard  she  was 
able  to  resume  her  work  as  a  cook.  Abortion 
had  not  then  taken  place,  but  it  did  occur  on 
Feb.  24th,  the  forty-seventh  day — evidently,  as 
Dr.  Simon  suggests,  without  any  connection 
with  the  mustard  poisoning. 

During  the  illness  the  most  prominent  fea- 
tures of  the  urine  had  been  a  very  pronounced 
scantiness,  a  slight  degree  of  albuminuria,  and 
an  enormous  increase  in  the  amount  of  uric 
acid  and  indioan.  A  few  hyaline  casts  and  a 
slight  increase  in  the  number  of  leucocytes 
were  observed  during  the  first  two  days.  From 
the  18th  on,  a  slight  increase  in  the  uric  acid 
and  indican  persisted  for  almost  a  week,  when 
the  urine  resumed  its  normal  character.  Fol- 
lowing the  ingestion  of  mustard  in  the  human 
being  in  large  amounts,  says  Dr.  Simon,  a 
most  severe  action  ailecting  the  gastro-intesti- 
nal  mucous  membrane  takes  place,  due  to  the 
presence  of  the  two  mustard  oils  set  free,  the 
common  mustard  flour  of  the  household  con- 
sisting of  both  black  and  white  mustard ;  this 
action  manifests  itself  in  vomiting,  salivation, 
severe  enteralgia,  colic,  diarrhoea,  contractions 
of  the  uterus,  leading  at  times  to  abortion, 
albuminuria,  and  even  hematuria,  dyspncea, 
cedema  of  the  lungs,  convulsions,  a  pronounced 
depression  of  the  temperature,  central  paralysis, 
and  even  death.  Post-mortem,  inflammatory 
anatomical  alterations  are  found  at  the  places 
of  contact,  as  also  multiple  haemorrhages. 
The  urine  is  said  to  emit  the  odour  of  mustard, 
a  point  which.  Dr.  Simon  says,  he  has  been  able 
to  observe  in  his  case ;  a  similar  odour  is  said 
to  be  observed  in  the  cadaver.  A  reducing  sub- 
stance is  also  mentioned  as  occurring  in  the 
urine,  but  Dr.  Simon  has  not  yet  been  able  to 
demonstrate  it.] — Eussell  H.  Nevins. 

MUTTON  SUET.— See  Suet. 

MYDRIATICS.— The  term  mydriatic  has 
been  applied  from  very  early  times  to  any 
agent  which  produces  dilatation  of  the  pupil. 
At  present  there  are  several  known  to  act  in 
this  manner,  nearly  all  being  obtained  from 
plants  which  belong  to  the  Solanacem. 

Atropine,  which  is  obtained  from  Atropa 
Belladonna,  is  extracted  in  the  presence  of  an 
alkali,  usually  soda  or  potash,  and  has  no  polar- 
izing power.  In  this  it  differs  from  hyoscya- 
mine,  with  which  atropine  is  often  confounded. 
Jaarsma  has  found  that  a  drop  of  a  solution  of 
1  part  to  80,000  of  water  is  sufiicient  to  pro- 
duce a  well-defined  effect  in  enlarging  the  pu- 
pil. If  a  rather  strong  solution  of  atropine  is 
used — for  example,  1  to  120 — in  about  eight  to 
twenty  minutes  after  the  instillation  its  effect 
is  perceptible.  The  pupil  begins  to  increase 
slowly  in  size  for  about  fifteen  minutes,  then 
for  about  ten  minutes  it  dilates  rapidly,  reach- 
ing its  maximum  limit,  and  remains  at  that 
point  until  about  the  end  of  the  third  day. 
Then  it  begins,  slowly  and  regularly,  to  return 


to  its  original  size.    This  is  not  reached  until 
about  the  end  of  the  fourteenth  day. 

Homatropine  is  obtained  by  the  action  of 
hydrochloric  acid  on  the  cyanate  of  atropine. 
It  is  usually  found  under  the  form  of  the  hy- 
drobromide  of  homatropine,  which  is  a  crys- 
tallizable  salt  producing  effects  similar  to  that 
of  atropine,  but  not  so  lasting.  Moreover, 
homatropine  is  said  not  to  increase  the  intra- 
ocular tension — also  an  advantage  which  will 
be  referred  to  further  on.  It  does,  however, 
produce  some  irritation  of  the  conjunctiva,  and 
is  therefore  not  well  adapted  to  protracted  use. 

Hyoscyamine  is  obtained  from  Hyoscya- 
mus  niger,  but  it  can  also  be  obtained  from 
Atropa  Belladonna  if  extracted  in  a  manner 
entirely  similar  to  that  in  which  atropine  is  ex- 
tracted, except  that  it  is  not  done  in  the  pres- 
ence of  an  alkali.  We  shall  see  further  on  that 
the  actions  of  these  two,  atropine  and  hyoscya- 
mine, differ  in  many  respects,  though  it  is 
probable  that  much  of  the  atropine  used  is  in- 
deed hyoscyamine.  In  fact,  in  the  presence  of 
impurities,  either  in  the  process  of  preparation 
or  in  the  bottles  in  which  the  substances  are 
kept,  or  by  the  use  of  too  great  heat  in  the 
preparation,  hyoscyamine  is  readily  converted 
into  atropine.  Hence  it  is  necessary  to  distin- 
guish clearly  between  these  two  when  they  are 
purchased,  before  drawing  conclusions  from 
the  results  obtained. 

Duboisine  is  obtained  from  Duhoisia  my- 
oporoides.  It  is  more  energetic  in  its  action 
than  atropine.  A  drop  of  a  l-to-1,200,000  so- 
lution is  sufiicient  to  produce  a  distinguishable 
mydriasis,  and  a  drop  of  a  l-to-3,000  solution 
produces  a  well-marked  paralysis  of  accommo- 
dation. On  account  of  its  energetic  action  it 
is  to  be  preferred  to  atropine  in  cases  of  inflam- 
mation of  the  iris  or  posterior  synechia,  where 
mydriasis  is  required. 

Scopolamiiie,  derived  from  Scopolia  japo- 
nica,  is  one  of  the  more  recently  discovered 
mydriatics.  Its  effects,  like  those  of  dubois- 
ine, are  more  rapid  and  lasting  than  those  of 
atropine. 

Cocaine,  the  invaluable  local  ansesthetic,  is 
a  decided  mydriatic.  A  l-to-300  solution  will 
dilate  the  pupil  almost  as  promptly  as  atropine, 
but  this  dilatation  begins  to  subside  after  a 
few  hours,  and  at  the  end  of  a  day  or  two  is 
hardly  perceptible  even  by  exact  measurement. 
Cocaine  is  therefore  of  value  when  it  is  desired 
only  to  dilate  the  pupil  in  order  to  examine 
the  interior  of  the  globe.  When  its  use  is  long 
continued  or  in  strong  solutions  it  has  the  dis- 
advantage of  producing  an  exfoliation  of  the 
epithelium  of  the  cornea.  On  this  account  it 
is  to  be  used  with  some  caution,  especially  if 
strong  solutions  of  sublimate  are  also  being 
applied  to  the  eye. 

Gelsemine  has  been  classed  among  the  myd- 
riatics, but  it  is  of  doubtful  value,  and  datu- 
rine  has  also  had  a  place  assigned  to  it  in  this 
list,  but  probably  this  last  is  only  one  of  the 
forms  of  atropine. 

In  the  foregoing  list  the  first  three  have  been 
made  to  follow  each  other  because  they  are  to 
a  certain  extent  related.  It  gives  a  better 
therapeutic  view  of  all,  however,  to  divide  them 
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into  two  groups,  namely :  1.  Those  that  dilate 
the  pupil,  paralyzing  the  accommodation  either 
not  at  all,  or  but  for  a  short  time.  These  are 
cocaine,  homatropine,  and  hyoscyamine.  3. 
Those  that  are  more  active,  affecting  both  the 
size  of  the  pupil  and  the  muscle  of  accommo- 
dation. They  are  atropine,  duboisine,  and 
scopolamine. 

As  to  the  manner  in  which  mydriatics  act, 
it  has  been  ascertained  by  experiment  that  the 
solution  passes  through  the  tissues  of  the  cor- 
nea, enters  the  anterior  chamber,  and  there 
acts  upon  the  iris.  Indeed,  if  a  strong  solution 
of  atropine  is  instilled  into  the  eye  of  a  rabbit, 
if  the  conjunctiva  is  then  thoroughly  cleansed 
from  all  traces  of  the  original  solution,  and  if 
the  aqueous  humour  is  extracted,  a  sufficient 
amount  of  the  solution  may  be  found  in  the 
aqueous  humour  to  produce  dilatation  of  the 
pupil  of  a  second  rabbit. 

The  effects  of  a  mydriatic  are,  first,  to  dilate 
the  pupil.  When  simple  dilatation  of  the  pu- 
pil is  desired,  for  the  purpose  of  examining  the 
interior  of  the  eye,  weak  solutions  of  atropine 
are  very  frequently  employed.  This,  however, 
is  a  mistake,  because  the  inconvenience  re- 
sulting from  the  paralysis  of  accommodation 
which  atropine  also  produces  is  unnecessary 
and  troublesome.  In  homatropine  we  have  a 
mydriatic  whose  action  is  quite  as  prompt  as 
that  of  atropine,  and  whose  effect  is  by  no 
means  so  lasting.  Still  more  convenient  than 
this  is  cocaine,  which  also  promptly  dilates  the 
pupU  of  the  normal  eye  to  such  a  degree  that 
it  is  possible  to  make  a  thorough  ophthalmo- 
scopic examination. 

The  second  action  of  mydriatics  is  to  para- 
lyze the  ciliary  muscle.  This  is  of  special  use 
to  the  practitioner  when  he  desires  to  measure 
the  refractive  condition  of  the  eye.  By  this 
action  of  the  mydriatic  the  near  point  is  made 
to  recede  from  the  eye  until  it  coincides  with 
the  far  point,  thus  placing  the  accommodation 
entirely  at  rest.  In  regard  to  the  choice  of  a 
mydriatic  for  this  purpose,  homatropine  is  the 
one  usually  selected.  It  is  best  to  use  quite  a 
strong  solution  and  apply  it  to  the  conjunctival 
sac  a  number  of  times  in  succession.  The  com- 
plete relaxation  of  accommodation  which  is 
produced  does  not  last  for  a  long  time.  This 
is  a  disadvantage,  of  course,  to  the  practition- 
er, because  he  must  always  make  use  of  the 
comparatively  short  time  during  which  the  ef- 
fect is  at  its  maximum  to  obtain  the  most  re- 
liable measurement ;  but,  on  the  other  hand,  it 
is  a  great  convenience  to  the  patient  to  be  rid 
of  the  annoyance  which  protracted  paralysis  of 
the  accommodation  produces.  In  a  word,  it 
may  be  said  that,  while  much  more  inconven- 
ient for  the  practitioner,  it  is  much  more  con- 
venient for  the  patient.  If  more  marked  and 
persistent  paralysis  of  accommodation  is  de- 
sired, this  is  obtained  readily  by  means  of  the 
stronger  solutions  of  atropine  and,  of  course, 
with  duboisine  or  scopolamine. 

[In  the  New  York  Medical  Journal  for  March 
24,  1894,  Dr.  D.  B.  St.  John  Roosa  says  that 
when  he  was  in  Paris,  in  1887,  he  was  greatly 
surprised  to  find  that  Javal,  who  had  been  an 
enthusiastic  advocate  of  the  use  of  atropine 


for  a  long  time  and  who  had  been  in  the  habit 
of  prescribing  glasses  fi-om  the  results  obtained 
with  the  aid  of  atropine,  now,  since  he  had 
perfected  the  ophthalmometer,  had  entirely 
abandoned  the  practice. 

Dr.  Roosa  deprecates  the  indiscriminate  use 
of  atropine — for  example,  in  persons  beyond 
forty  years  of  age,  where  there  can  be  no  ques- 
tion of  spasm  of  accommodation  except  in  en- 
tirely extraordinary  and  exceptional  cases. 

"  In  a  very  large  practice  in  refraction  oases 
in  the  Manhattan  Eye  and  Bar  Hospital  for 
the  last  three  years,"  he  says,  "  my  staff  and 
myself  have  not  used  a  mydriatic,  except  in 
the  most  exceptional  cases,  for  the  purpose  of 
testing  patients  for  glasses.  We  have  never 
had  such  satisfaction  in  our  prescriptions,  and 
we  have  relieved  our  patients  of  a  great  loss  of 
time  and  ourselves  of  a  great  burden  in  work. 
.  .  .  If  the  ophthalmometer  is  used,  and  the 
difference  between  the  vertical  and  horizontal 
meridians  of  the  cornea  is  once  fairly  estab- 
lished, the  rest  of  the  prescription  becomes  a 
matter  of  a  very  short  time."] 

The  third  purpose  for  which  mydriatics  are 
used  is  in  the  treatment  of  inflammations — 
sometimes  those  of  the  cornea,  and  especially 
of  the  iris  or  uveal  tract.  It  is  difficult  to  say 
in  what  way  the  mydriatic  affects  corneal  ul- 
ceration, but,  without  any  question,  this  does  oc- 
cur, probably  by  the  change  which  takes  place  at 
the  same  time  in  the  intra-ocular  tension,  the 
discussion  of  which  would  lead  us  too  far  from 
the  present  subject. 

One  of  the  very  great  advantages,  however, 
of  the  mydriatics  is  their  use  in  cases  of  iritis. 
In  the  normal  eye  the  iris  floats  in  the  aqueous 
humour,  almost  or  actually  touching  the  ante- 
rior surface  of  the  lens  when  the  pupil  is  con- 
tracted, and  draws  away  from  it  in  a  direction 
tangent  to  its  surface.  Now,  in  plastic  iritis 
an  exudate  is  often  poured  out  in  the  anterior 
chamber  attaching  the  posterior  surface  of  the 
iris  to  the  anterior  capsule  of  the  lens,  either 
at  one  point  or  along  its  entire  inner  surface. 
This  attachment  of  the  iris  to  the  lens  capsule, 
known  technically  as  posterior  synechia,  is  one 
of  the  dangers  to  be  guarded  against  in  the 
treatment  of  iritis.  In  the  mydriatics  we 
have  agents  which,  by  dilating  the  pupil,  will 
thus  draw  the  iris  away  from  any  dangerous 
point.  In  this  way  not  only  does  the  pupil  re- 
main freer  of  obstruction,  but  when  the  exuda- 
tion is  subsequently  absorbed  the  iris  is  again 
free  to  move  without  hindrance. 

When  a  mydriatic  is  used  on  account  of 
inflammation  of  the  cornea  or  iris,  of  course 
those  of  weaker  and  more  evanescent  action 
are  practically  useless.    For  this  purpose  atro- 

Eine  is  one  of  the  most,  if  not  the  most,  desira- 
le.  It  is  easily  obtained,  cheap,  and  reliable. 
When  the  question  is  asked  as  to  how  strong 
the  solutions  should  be,  or  how  frequently  they 
should  be  employed,  the  answer  is  to  be  found 
in  the  action  of  the  iris.  They  should  be  used 
often  enougli  and  strong  enough  to  make  the 
pupil  dilate,  unless  the  constitutional  effect  of 
the  mydriatic  as  a  poison  begins  to  appear. 
When  the  cornea  is  infiltrated  it  is  sometimes 
practically  impossible  to  produce  mydriasis. 
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Also,  in  cases  where  the  tissue  of  the  iris  is 
swollen,  and  especially  where  it  has  been  bound 
down  to  the  capsule  ol  the  lens  by  exuda- 
tions, it  is  difficult  or  impossible  to  dilate  the 
pupil. 

_  Having  thus  mentioned  the  principal  myd- 
riatics, and  also  shown  the  reasons  for  wbieh 
they  are  used,  1  think  it  necessary  to  refer 
briefly  to  two  conditions  in  which  a  certain 
amount  of  caution  should  be  exercised.  The 
first  of  these  is  in  cases  where  there  is  a  possi- 
ble tendency  to  glaucoma.  That  disease,  as 
we  know,  when  in  the  acute  stage  is  not  infre- 
quently mistaken  tor  iritis.  In  both  there  is  a 
certain  amount  of  photophobia,  ciliary  injec- 
tion, pain,  change  in  the  structure  of  the  iris, 
and  dimness  of  vision.  But,  on  the  one  hand, 
in  iritis  we  find  the  cornea  sensitive  and  trans- 
parent, the  vessels  are  bright  red  and  almost 
straight,  the  anterior  chamber  is  of  normal 
depth,  the  pupil  is  rather  small,  the  tension  is 
normal,  the  optic  disc  is  normal,  and  the  field 
of  vision  is  normal.  On  the  other  hand,  in 
glaucoma  we  find  the  cornea  dull  and  partly 
insensitive,  the  blood-vessels  dark  and  tortu- 
ous, the  anterior  chamber  shallow,  the  pupil 
usually  dilated,  the  tension  increased,  the  optic 
disc  excavated,  and  the  field  of  vision  con- 
tracted. 

These  symptoms  are  stated  in  detail  because 
of  their  great  importance  when  a  question  arises 
as  to  the  advisability  of  using  a  mydriatic  of 
any  kind,  especially  one  of  those  which  have 
quite  a  decided  action,  such  as  atropine,  hyos- 
cyamine,  duboisine,  a,nd  scopolamine.  Wher- 
ever there  is  reasonable  doubt  as  to  the  diagnosis, 
it  is  better  to  avoid  the  use  of  a  mydriatic  en- 
tirely until  the  nature  of  the  disease  is  thor- 
oughly ascertained,  for"  every  practitioner  of 
experience  has  undoubtedly  seen  many  in- 
stances in  which  a  mydriatic  has  been  care- 
lessly prescribed  for  a  person  having  glaucoma, 
and  the  acute  attack  has  been  increased  in 
severity,  with  corresponding  diminution  of 
vision,  sometimes  to  such  a  degree  as  to  pre- 
cipitate complete  and  permanent  blindness. 
A  few  eases  like  that  show  the  necessity  of  this 
caution. 

Another  danger  to  be  mentioned,  but  one 
not  so  important  as  the  first,  is  in  the  use  of 
the  stronger  mydriatics  by  persons  who  have  a 
constitutional  idiosyncrasy  in  regard  to  them. 
While  solutions  of  half  of  one  per  cent,  of  sul- 
phate of  atropine,  for  example,  can  ordinarily 
be  used  with  impunity,  every  now  and  then  an 
individual  is  met  with  in  whom  the  instillation 
of  even  two  or  three  drops  of  so  weak  a  solu- 
tion is  sufBcient  to  produce  dryness  of  the 
throat,  dizziness,  nausea,  and  other  symptoms 
exceedingly  uncomfortable  if  not  of  a  dan- 
gerous character.  It  is  well,  therefore,  to 
ascertain  the  peculiarities  of  the  individual, 
wherever  this  is  practicable,  before  strong  solu- 
tions are  advised  for  long-continued  use. 

LuciEN  Howe. 

SITDRIN. — This  is  a  German  trade  name 
for  a  mydriatic  solution  of  ephedrine  and 
homatropine. 

MYOTICS.— See  Meiotics. 


MYRCIA. — Bay  oil,  oleum  myrcim  (U.  S. 
Ph.),  a  volatile  oil  distilled  from  the  leaves  of 
Myrcia  acris,  is  the  basis  of  spiritus  myrcice 
(U.  S.  Ph.),  which  is  the  official  substitute  for 
bay  rum.  It  consists  of  IG  parts  of  bay  oil 
and  1  part  each  of  oil  of  orange  peel  and  oil  of 
pimenta,  dissolved  in  1,220  parts  of  alcohol, 
with  the  addition  of  enough  water  to  make 
the  solution  measure  2,000  parts.  Bay  rum  is 
a  grateful  addition  to  cooling  lotions. 

MYRISTICA.— See  Nutmeg. 

MYEONIN. — This  is  a  German  trade  name 
for  a  mixture  of  fats  put  upon  the  market  as  a 
basis  for  ointments.  It  is  described  as  slightly 
aromatic,  of  the  consistence  of  butter,  and 
proof  against  rancidity.  Dr.  J.  Nemann 
{Mntsh.  /.  prakt.  Dermatol.,  xxi,  1895)  says 
that  it  mixes  readily  with  powders  and  with 
watery  solutions  to  form  ointments,  but  is  too 
firm  to  be  suitable  for  pastes.  He  has  used  it 
pure  in  cases  of  dry,  scaling,  superficial  eczema, 
with  apparent  benefit  in  alleviating  the  itching 
and  lessening  the  scaling.  Myronin,  according 
to  Dr.  Nemann,  should  not  be  used  for  making 
chrysarobin  ointments,  as  it  rapidly  oxidizes 
the  chrysarobin. 

ISIYBBH,  mijrrha  (U.  S.  Ph.,  Br.  Ph.,  Ger. 
Ph.),  is  a  gum  resin  obtained  from  the  Commi- 
phora (or  Balsamodendron)  Myrrha,  a  small 
stunted  tree  that  grows  in  Arabia,  in  the  East 
Indies,  and  on  the  northeastern  coast  of 
Africa.  Myrrh  is  composed  of  a  neutral  resin, 
myrrhin,  C4BHa20io,  that  becomes  acid  when 
it  has  been  fused  for  a  short  time,  and  is  called 
myrrhic  acid ;  of  arabin,  a  gum ;  of  a  volatile 
oil,  CjoHiiO,  myrrhol,  or  myrrhenol;  of  water; 
and  of  calcium  and  magnesium  carbonate,  fer- 
ric oxide,  and  calcium  sulphate.  It  is  par- 
tially soluble  in  water,  in  alcohol,  and  in  ether, 
and  forms  an  emulsion  with  the  first  men- 
tioned. The  dose  of  the  powder  is  from  2  to 
30  grains. 

When  applied  locally,  myrrh  is  somewhat 
astringent  and  stimulating  ;  internally  it  is  a 
carminative  and  an  expectorant  in  small  doses, 
but  is  likely  to  cause  vomiting  and  purging  in 
large  doses. 

Tincture  of  myrrh,  tinctura  myrrhm  (U.  S. 
Ph.,  Br.  Ph.,  Ger.  Ph.),  is  used  as  a  local  ap- 
plication in  aphthous  inflammations,  spongy 
gums,  and  Biggs's  disease,  and  internally  as  a 
tonic,  expectorant,  and  emmenagogue.  The 
dose  is  from  10  to  30  minims.  An  unofficial 
tincture  that  once  had  considerable  popularity 
under  the  names  "  hot  drops  "  and  "  number 
six  "  was  a  tincture  of  myrrh  and  capsicum, 
made  with  6  parts  of  myrrh  and  3  of  capsicum 
treated  with  100  of  alcohol ;  it  was  used  as  a 
carminative  in  doses  of  from  10  to  60  minims. 

Myrrh  has  slight  stimulating  properties  that 
have"  been  considered  to  influence  especially 
the  lungs  and  the  uterus.  Locally,  the  tinc- 
ture has  been  employed  as  a  pleasant  mouth 
wash,  as  an  antiseptic  and  stimulant  in  ptyal- 
ism,  as  a  gargle  in  sore  throat,  and  as  a 
stimulating  application  to  indolent  ulcers. 
Internally  myrrh  has  been  used  as  a  tonic  in 
catarrhal  gastritis,  in  gastralgia,  in  bronchor- 
rhma,  in  amenorrhcea,  and  in  leucorrhoia. 
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[Dr.  Kahn,  of  Wiirzburg  (cited  in  Med.  An- 
nual, 1894),  has  found  a  cerate  of  myrrh 
(strength  not  stated)  very  useful  in  eczema  of 
the  nostrils  and  in  atrophic  rhinitis,  whether 
simple  or  foetid.  Pledgets  of  cotton  impreg- 
nated with  the  cerate  are  passed  into  the  nos- 
tril and  allowed  to  remain  for  fifteen  or  twenty 
minutes. 

Miloslawski  {Medicinslcoe  Obosrenije,  1895, 
No.  15 ;  Deutsche  Medizinal-Zeitwiig,  Jan.  37, 
1896)  has  reported  extraordinarily  favourable 
results  from  the  treatment  of  diphtheria  with 
myrrh.  Prom  December,  1894,  to  Feb.  15, 
1895,  in  a  village  of  the  government  of  Sara- 
tow,  he  says,  forty-two  cases  of  diphtheria 
were  treated  with  tincture  of  myrrh ;  twelve 
of  them  were  severe,  twenty  were  of  medium 
severity,  and  ten  were  light.  The  patients' 
ages  ranged  from  one  to  twenty-three  years, 
but  the  majority  were  between  ten  and  fifteen 
years  old.  Three  died ;  one  of  them  was  a 
year  old  and  two  of  them  were  three  years  old. 
All  the  patients  were  under  the  physician's 
direct  observation.  The  preparation  given  in- 
ternally consisted  of 

Tincture  of  myrrh 4  parts ; 

Glycerin 8     " 

Distilled  water 200    " 

A  teaspoonful  of  this  mixture  was  given 
every  hour  to  children  under  two  years  old,  a 
dessertspoonful  every  hour  to  children  from 
three  to  ten  years  old,  and  a  tablespoonful 


every  two  hours  to  adults.  In  the  case  of 
children  with  whom  the  procedure  was  prac- 
ticable, the  pharynx  was  painted  with  tincture 
of  myrrh  four  or  five  times,  in  addition;  in 
that  of  adults  gargling  with  the  tincture  was 
employed.  Under  this  treatment  the  diph- 
theritic membrane  began  to  be  detached  as 
early  as  on  the  second  or  third  day,  the  tem- 
perature fell,  and  the  general  condition  speed- 
ily improved.  The  average  duration  of  the 
treatment  was  from  six  to  eight  days.] 

Samuel  T.  Aemstrong. 

MYBRHOLIN.— Dr.  Kahn,  of  Wiirzburg 
{Med.  Annual,  1894),  employs  under  this  name 
a  solution  of  myrrh  in  an  equal  quantity  of 
oil,  together  with  creosote,  in  laryngeal  and 
pulmonary  phthisis.  He  finds  that  the  myr- 
rholin  enables  patients  to  bear  the  creosote  far 
better  than  when  the  latter  is  given  alone. 
He  is  not,  however,  as  yet,  able  to  say  whether 
the  myrrholin  exerts  any  direct  action  on  the 
disease.  He  prescribes  a  mixture  of  4^  grains 
of  creosote  with  3  grains  of  myrrholin  for  a 
dose,  to  be  taken  in  capsules. 

MYRTOL.— This  is  a  volatile  oil  distilled 
from  the  leaves  of  the  myrtle,  Myrtus  communis. 
Locally,  it  acts  as  an  antiseptic ;  given  inter- 
nally, it  has  been  thought  to  exert  a  remedial 
action  in  weak  digestion,  defective  appetite, 
and  the  chronic  forms  of  bronchitis  and  other 
chronic  catarrhs.  It  may  be  given  in  5-grain 
doses,  in  capsules,  to  the  amount  of  15  grains 
a  day. 
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THE  distinctive  features  of  Foster's  "  Illustrated  BnoyolopEedio  Medical  Diction- 
ary "  are  as  follows : 

It  is  founded  on  independent  reading,  and  is  not  a  mere  compilation  from  other 
medical  dictionaries,  consequently  its  definitions  are  more  accurate.  Other  medical 
dictionaries  hare,  it  is  true,  been  consulted  constantly  in  its  preparation,  but  what 
has  been  found  in  them  has  not  been  accepted  unless  scrutiny  showed  it  to  be  correct. 

It  states  the  sources  of  its  information,  thus  enabling  the  critical  reader  to  pro- 
■V  ide  himself  with  evidence  by  which  to  judge  of  its  accuracy,  and  also  in  many  in- 
stances guiding  him  in  any  further  study  of  the  subject  that  he  may  wish  to  make. 

It  tells,  in  regard  to  every  word,  what  part  of  speecli  it  is,  and  does  not  define 
nouns  as  if  they  were  adjectives,  and  vice  versa;  and  it  does  not  give  French  adjec- 
tives as  the  "  analogues  "  of  English  or  Latin  nouns. 

It  contains  more  English  and  Latin  major  headings  than  any  other  medical  dic- 
tionary printed  in  English  or  Latin,  more  French  ones  than  any  printed  in  French, 
and  more  German  ones  than  any  printed  in  German,  all  arranged  in  a  continuous 
vocabulary. 

The  sub-headings  are  usually  arranged  under  the  fundamental  word,  making  it 
much  more  encyclopaedic  in  character  than  if  the  common  custom  had  been 
followed. 

"  At  last  the  final  volume  of  this  monument  to  American  learning  and  industry  has  "been 

{)laced  tefore  the  medical  profession,  and  it  will  stand  for  all  time  as  a  classic  both  in  the 
iterature  of  medicine  and  the  collateral  sciences.  We  trust  that  the  work,  which  ha.s  cost  so 
many  years  of  labor  and  industry,  will  he  appredated  by  the  profession  for  which  it  was 
prepared." — Therapeutic  Gazette. 

"  We  have  here,  as  in  no  other  completed  Enghsh  word-hook  of  the  kind,  a  gathering  of 
eystematized  medical  knowledge  winch  must  long  remain  a  gift  to  the  profession  for  which 
we  may  well  he  proud,  and  for  which  we  can  not  be  too  thankful." — Medical  News. 
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"  The  appearance  of  the  second  edition  of  this  now  classical  text-book  has  called 
forth  renewed  expressions  of  the  approval  which  followed  its  first  publication.  There 
is  probably  no  medical  work  in  the  English  language  more  widely  and  constantly  con- 
sulted, and  certainly  none  to  which  the  physician  and  student  may  refer  with  more 
confidence.  It  must  indeed  be  gratifying  to  the  author  to  know  that  his  work  has  been 
adopted  as  the  standard  text-book  in  the  principal  medical  schools  of  America  and  Great 
Britain,  and  it  is  no  exaggeration  to  assume  that  its  translation  would  meet  with  equal 
appreciation  in  the  medical  centers  of  Europe." — Montreal  Medical  Journal. 

"Professor  Osier's  work  stands  at  the  very  beginning  of  the  list  of  authoritative 
text-books  in  this  country.  There  are  many  reasons  for  its  holding  so  high  a  position. 
These  pertain,  on  the  one  hand,  to  the  recognized  ability  of  the  author,  and  on  the 
other  to  the  intrinsic  worth  of  the  work  itself.  Dr.  Osier  has  for  a  long  time  com- 
manded the  esteem  of  the  profession,  both  as  a  teacher  and  as  a  writer,  but  his  greatest 
ability  is  in  the  latter  field.  The  work  is  admirably  arranged,  the  diseases  being  scien- 
tifically classified  ;  the  text  is  lucid,  positive,  and  concise.  .  .  .  The  improvements  in 
this  second  edition  refer  chiefly  to  a  general  revision  of  the  entire  text,  with  especial 
attention  to  typhoid  fever,  malaria,  diphtheria,  septicaemia,  pyaemia,  cholera,  syphilis, 
tuberculosis,  diabetes,  and  a  number  of  other  affections.  The  work  has  thus  the  ad- 
vantage of  being  the  latest.  It  is  in  every  respect  one  of  the  most  excellent." — Ohio 
Medical  Journal. 

"  The  success  of  the  first  edition  of  this  work  was  most  pronounced,  and  deservedly 
so,  for  it  was  not  merely  a  r/sum/  of  current  literature,  but  an  exposition  of  medical 
science  based  upon  the  extensive  and  carefully  recorded  clinical  experience  of  a  mas- 
ter in  the  profession.  In  the  present  edition  the  admirable  arrangement  of  the  original 
work  has  not  been  changed,  but  sixty-four  pages  of  new  matter  have  been  added  to  the 
text,  and  a  number  of  new  illustrations  have  been  introduced.  .  ■  .  Nearly  every  page 
shows  the  evidence  of  a  thorough  and  careful  revision,  and  those  who  consult  this  late 
edition  will  surely  find  the  best  that  can  be  written  at  the  present  time  upon  the  sub- 
ject of  internal  medicine." — University  Medical  Magazine. 
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This  work  is  primarily  a  Dictionary  of  Medicine,  in  which  the  several  diseases  are  fully 
discussed  in  alphabetical  order.  The  description  of  each  includes  an  account  of  its  etiology 
and  anatomical  characters ;  its  symptoms,  course,  duration,  and  termination  ;  its  diagnosis, 
prognosis,  and,  lastly,  its  treatment.  General  Pathology  comprehends  articles  on  the  origin, 
characters,  and  nature  of  disease. 

General  Therat)eutics  includes  {irticles  on  the  several  classes  of  remedies,  their  modes  of 
action,  and  on  the  methods  of  their  use.  The  articles  devoted  to  the  subject  of  Hygiene  treat 
of  the  causes  and  prevention  of  disease,  of  the  agencies  and  laws  affecting  public  health,  of 
the  means  of  preserving  the  health  of  the  individual,  of  the  construction  and  management  of 
hospitals,  and  of  the  nursing  of  the  sick. 

Lastly,  the  diseases  peculiar  to  women  and  children  are  discussed  under  their  respective 
headings,  both  in  aggregate  and  in  detail. 

The  American  Appendix  gives  more  definite  information  regarding  American  Mineral 
Springs,  and  adds  one  or  two  articles  on  particularly  American  topics,  besides  introducing 
some  recent  medical  terms  and  a  few  cross-references. 

The  British  Medical  yournal  says  of  the  new  edition  : 

"The  original  purpose  which  actuated  the  preparation  of  the  original  edition  was,  to 
quote  the  words  of  the  preface  which  the  editor  has  written  for  the  new  edition,  '  a  desire  to 
place  in  the  hands  of  the  practitioner,  the  teacher,  and  the  student  a  means  of  ready  reference 
to  the  accumulated  knowledge  which  we  possessed  of  scientific  and  practical  medicine,  rapid 
as  was  its  progress,  and  difScult  of  access  as  were  its  scattered  records.'  The  scheme  of  the 
work  was  so  comprehensive,  the  selection  of  writers  so  judicious,  that  this  end  was  attained 
more  completely  than  the  most  sanguine  expectations  of  the  able  editor  and  his  assistants 
could  have  anticipated.  ...  In  preparing  a  new  edition  the  fact  had  to  be  faced  that  never 
in  the  history  of  medicine  had  progress  been  so  rapid  as  in  the  last  twelve  years.  New  facts 
have  been  ascertained,  and  new  ways  of  looking  at  old  facts  have  come  to  be  recog:nized  as 
true.  .  .  .  The  revision  which  the  work  has  undergone  has  been  of  the  most  thorough  and 
judicious  character.  .  .  .  The  list  of  new  writers  numbers  fifty,  and  among  them  are  to  be 
found  the  names  of  those  who  are  leading  authorities  upon  the  subjects  which  have  been 
committed  to  their  care." 
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in  popular  form,  is  filled  with  articles  of  interest  to  everybody,  by  the 
ablest  writers  of  the  time.  Its  range  of  topics,  which  is  widening 
with  the  advance  of  science,  includes — 

PREVENTION  OF  DISEASE  AND  IMPROVEMENT  OE  THE  RACE. 

AGRICULTURAL  AND  FOOD  PRODUCTS. 

SOCIAL  AND  DOMESTIC  ECONOMY. 

POLITICAL  SCIENCE,  OR  THE  CONDUCT  OF  GOVERNMENT. 

SCIENTIFIC  ETHICS ;   MENTAL  SCIENCE  AND  EDUCATION. 

MAN'S  ORIGIN  AND  DEVELOPMENT. 

RELATIONS  OF  SCIENCE  AND  RELIGION. 

THE  INDUSTRIAL  ARTS. 
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